Boston 

Medical  Library 

8  The  Fenway 


^'M-J'^^.^'^^y  Co. 


Digitized  by  the  Internet  Archive 

in  2011  with  funding  from 

Open  Knowledge  Commons  and  Harvard  Medical  School 


http://www.archive.org/details/surgeryitsprinci06keen 


CONTRIBUTORS   TO  THE   WORK 


Robert  Abbe,  M.D- 
J.  George  Adami,  M.D. 
E.  Wyllys  Andrews,  M.D. 
G.  E.  Armstrong,  M.D. 
William  H.  Bell,  M.D. 
A.  D.  Bevan,  M.D. 
Warren  S.  Bickham,  M.D. 
John  F.  Binnie,  M.D. 
P.  Brooke  Bland,  M.D. 
Sir  J.  Bland-Sutton,  F.R.C.S. 
Lt.-Col.  W.  C.  Borden,  M.D. 
John  T.  Bottomley,  M.D. 
George  E.  Brewer,  M.D. 
A.  T.  Cabot,  M.D. 

Hampton  L.  Carson,  Esq. 
William  L.  Clark,  M.D. 
E.  A.  Codman,  M.D. 
Wm.  B.  Coley,  M.D. 
W.  M.  L.  Coplin,  M.D. 
George  W.  Crile,  M.D. 
Harvey  Gushing,  M.D. 
J.  Chalmers  DaCosta,  M.D. 
John  C.  DaCosta,  Jr.,  M.D. 

E.  B.  Dench,  M.D. 

F.  X.  Dercum,  M.D. 

G.  E.  de  Schweinitz,  M.D. 
David  L.  Edsall,  M.D. 


D.  N.  Eisendrath,  M.D. 

W.  L.  Estes,  M.D. 

J.  M.  T.  Finney,  M.D. 

John  M.  Fisher,  M.D. 

John  A.  Fordyce,  M.D. 

Chas.  H.  Frazier,  M.D. 

Leonard  Freeman,  M.D. 

Frederic  H.  Gerrish,  M.D. 

John  H.  Gibbon,  M.D. 

Georg  Gottstein,  M.D. 

Hobart  A.  Hare,  M.D. 

Ludvig  Hektoen,  M.D. 

Orville  Horwitz,  M.D. 

Maj.  J.  W.  H.  Houghton,  M.B. 

Allen  B.  Kanavel,  M.D. 

Albert  Kocher,  M.D. 

Prof.  Dr.  H.  Kummell. 

Karl  Gustav  Lennander,  M.D. 

Bransford  Lewis,  M.D. 

Dean  D.  Lewis,  M.D. 

R.  W.  Lovett,  M.D. 

Edward  Martin,  M.D. 

Rudolph  Matas,  M.D. 

Chas.    H.  Mayo,  M.D. 

Wm.  J.  Mayo,  M.D. 

A.  W.  Mayo-Robspn,  F.R.C.S. 

Maj.  Walter  D.  McCaw,  M.D. 


S.  J.  Meltzer,  M.D. 

Willy  Meyer,  M.D. 

E.  E.  Montgomery,  M.D. 

Sir  B.  G.  A.  Moynihan,  F.R.C.S. 

J.  G.  Mumford,  M.D. 

John  C.  Munro,  M.D. 

John  B.  Murphy,  M.D. 

E.  H.  Nichols,  M.D. 

A.  J.  Ochsner,  M.D. 

Brig.-Gen.  R.  M.  O'Reilly,  M.D. 

Edmund  Owen,  F.R.C.S. 

Richard  M.  Pearce,  M,D. 

Jos.  Ransohoff,  M.D.,  F.R.C.S. 

Admiral  P.  M.  Rixey,  M.D. 

John  B.  Roberts,  M.D. 

W.  L.  Rodman,  M.D. 

Eugene  A.  Smith,  M.D. 

Harmon  Smith,  M.D. 

Wm.  G.  Spilier,  M.D. 

T.  Turner  Thomas,  M.D. 

H.  Upcott,  F.R.C.S. 

Weller  Van  Hook,  M.D. 

J.  P.  Warbasse,  M.D. 

F.  C.  Wood.  M.D. 

George  Woolsey.  M.D. 
Hugh  H.  Young,  M.D. 
Fredrik  Zachrisson.  M.D. 


SURGERY 


ITS  PRINCIPLES  AND  PRACTICE 


BY  VARIOUS  AUTHORS 


EDITED    BY 


WILLIAM  WILLIAMS  KEEN,  M.D..  LL.D. 

EMERITUS   PROFESSOR    OF   THE    PRINCIPLES    OF    SURGERY   AND   OF   CLINICAL   SURGERY, 
JEFFERSON   MEDICAL   COLLEGE,    PHILADELPHIA 


VOLUME  VI 
With  519  Illustrations,  22  of  them  in  Colors 


PHILADELPHIA  AND   LONDON 

W.   B.    SAUNDERS   COMPANY 

1913 


Copyriglit,  1913,  by  W.  B.  Saunders  Company 


4, 


PRINTED     IN      AMERICA 


PRESS     OF 
SAUNDERS      COMPANY 
PHIL.AOE(-PH  lA 


PREFACE  TO   VOLUME  VI 


The  five  volumes  originally  contemplated  in  this  System  of  Surgery 
were  published  between  1906  and  1909.  Although  the  time  that  has 
elapsed  since  the  publication  of  even  the  first  volume,  seven  years,  is  not 
very  long,  yet  the  progress  of  surgery  in  so  many  departments  has  been 
so  rapid  that  some  of  the  earlier  matter  is  obsolete,  and  there  is  much 
new  matter  which  should  be  placed  before  the  profession  in  a  readily 
accessible  form  in  any  System  claiming  to  be  "  up  to  date." 

Accordingly,  the  authors  were  asked  to  furnish  supplementary  mat- 
ter so  as  to  bring  their  chapters  fully  abreast  of  the  present  status  of 
surgery.  A  few  new  chapters  or  sections  have  been  introduced,  e.  g., 
an  important  chapter  on  Anoci-association,  a  fuller  description  of 
apparatus  for  operating  on  the  thorax  and  its  contents  under  positive 
and  negative  pressure;  the  method  of  anesthesia  of  Meltzer  and  Auer 
by  intratracheal  insufflation;  the  newer  methods  of  anesthesia  by  nitrous 
oxid  and  by  the  intravenous  introduction  of  ether;  the  surgery  of  the 
hypophysis;  the  treatment  of  cancer  by  fulguration,  desiccation,  etc.; 
the  rapidly  extending  use  of  iodin  as  a  disinfectant  of  wounds  and  of  the 
field  of  operation;  the  use  of  salvarsan  in  syphilis,_etc.  The  department 
in  which  the  greatest  progress  h9,s  been  made  within  the  last  five  years 
has  been  Thoracic  Surgery.     This  has  been  fully  discussed. 

Even  since  the  last  mg^nuscript  was  put  in  type  valuable  matter 
has  appeared,  but  too  late  to  be  included  in  the  text. 

There  have  been  some  subjects  which  have  not  been  included,  as, 
for  example,  Meltzer's  method  of  artificial  respiration,  as  they  have 
not  distinctly  passed  from  the  experimental  stage  into  established 
methods. 

The  researches  of  Wassermann  and  others  on  mouse  cancer,  however, 
I  deemed  so  important  that,  though  the  method  was  not  yet  suitable  for 
trial  upon  human  beings,  I  thought  attention  ought  to  be  called  to  the 
ascertained  facts  and  to  the  chief  sources  of  information,  which  the 
reader  could  consult  at  his  leisure.      Moreover,   such  important  re- 
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searches  might  point  the  way  to  other  similar  investigations  in  otlier 
fields  by  some  of  our  readers  which  might  yield  a  rich  harvest. 

In  a  few  cases  there  has  been  some  repetition,  for  example,  in  the  use 
of  iodin,  the  various  methods  of  operating  upon  the  thorax  and  its  con- 
tents, etc.  I  did  not  deem  it  unwise  to  allow  such  moderate  repetitions, 
because  these  were  such  novel  subjects  or  procedures  that  each  author 
looked  at  the  matter  from  a  different  point  of  view  and  contributed 
something  to  the  sum  of  knowledge. 

For  various  reasons  a  few  of  the  authors  in  the  first  five  volumes  have 
been  unable  to  furnish  the  supplementary  matter  for  their  chapters,  and 
others,  to  whom  my  sincere  thanks  are  due,  have  kindly  consented  to 
furnish  this  material. 

Besides  those  noticed  in  the  Postscript  in  Volume  V.,  the  following 
authors  have  passed  away.  Professor  John  C.  Munro,  of  Boston,  re- 
gretted by  all  of  his  friends,  his  colleagues,  and  the  community  at 
large,  and  a  great  loss  to  surgery.  Lars  John  Fredrik  Zachrisson,  Docent 
in  Surgery  in  the  University  of  Upsala,  who  died  at  the  early  age  of 
forty-three  from  leukemia.  He  had  replaced  his  distinguished  master 
Lennander  as  the  author  of  the  chapter  on  Spinal  Anesthesia,  and  had 
already  given  promise  of  a  brilliant  career.  Surgeon-general  Robert  M, 
O'Reilly,  U.  S.  Army  (retired),  whose  admirable  services  to  Military 
Surgery  and  the  Army  Medical  Department  have  been  widely  recog- 
nized. Professor  Arthur  T.  Cabot,  of  Boston,  whose  services  to  the 
profession,  to  Harvard  University,  and  to  the  community  are  held  in 
loving  remembrance  by  multitudes.  And  finally  my  former  pupil, 
assistant,  friend,  and  colleague,  Professor  Orville  Horw^tz,  whose 
untimely  loss  is  deplored  by  the  profession,  his  friends,  and  his 
many  patients. 

The  General  Index  to  the  Avhole  six  volumes,  it  is  believed,  will 
prove  very  useful.  On  account  of  its  size  it  was  impossible  to  append 
it  to  Volume  V.  as  I  had  wished. 

I  desire  to  express  my  sense  of  obligation  to  the  authors  for  their 
painstaking  labor,  to  the  profession  at  large  for  their  kind  appre- 
ciation of  the  earlier  volumes,  and  also  to  the  reviewers  whose  valu- 
able suggestions  have  been  much  api3reciated.  I  hope  that  the  sixth 
volume  will  be  considered  a  worthy  companion  to  its  predecessors.  To 
work  with  such  cordial  help  as  has  always  been  given  by  the  Publishers 
and  their  various  employees  has  been  a  pleasure. 

William  W.  Keen. 
Philadelphia,  Pa.,  March,  1913. 
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ITS  PRINCIPLES  AND  PRACTICE 


CHAPTER   LXXXVII. 
INFLAMMATION.^ 
By  J.  G.  Adami,  M.D.,  F.  R.  S., 

Montreal. 

The  advances  which  have  been  made  in  the  knowledge  of  the  in- 
flammatory process  during  the  years  that  have  elapsed  since  the  pub- 
lication of  Vol.  I.,  p.  182,  in  1905  of  necessity  have  not  been  uniform  all 
along  the  line.  I  must  thus  select  here  one  series  of  observations,  there 
another,  which,  in  my  opinion,  is  of  material  importance.  Anything 
like  a  continued  narrative  is,  therefore,  impossible.  What  is  here  set 
forth  must  be  regarded  as  notes  amplifying  the  original  text.  The 
various  matters  will  be  taken  up  in  the  order  of  exposition  in  that  orig- 
inal text. 

THE  DOCTRINE  OF   INFLAMMATION. 

The  debate  on  what  is  and  what  is  not  inflammation,  what  to  be  in- 
cluded in  and  what  excluded  from  our  conception  of  the  process  proceeds 
merrily  apace,  nor  does  it  seem  likely  that,  until  the  end  of  the  chapter, 
or  until,  following  Thoma's  quixotic  advice,  we  agree  to  expunge  the 
term  from  our  vocabulary,  there  will  be  absolute  agreement.  Here  we 
may  note  three  of  the  more  recent  contributions  to  the  discussion. 

In  the  chapter  he  contributes  to  Aschoff's  "Pathologische  Anatomie" 
Lubarsch  frankly  admits  that  it  is  not  one  process,  but  a  combination 
of  processes,  characterized  by  cell  and  tissue  alteration,  escape  of  cellu- 
lar and  fluid  constituents  of  the  blood  into  the  tissues,  and  tissue  growth; 
only  when  all  three  are  associated  can  we  speak  of  inflammation.  He 
points  out  that  vascular  disturbances  are  not  primary,  and  quotes  with 
approval  Ribbert's  definition  that  inflammation  is  the  sum  of  all  those 
processes  which,  induced  by  various  injuries  to  the  tissues,  bring  about 
a  direct  action  of  the  cells  and  fluids  of  the  body  upon  those  tissues. 
Ribbert,  however,  carries  his  definition  so  far  that  he  includes  general 
systemic  disturbances  the  results  of  injury  among  the  inflammatory 
phenomena.  We  wholly  agree  with  Lubarsch  that  this  is  neither  neces- 
1  Supplementary  to  Chapter  V.,  Vol.  I.,  p.  182. 
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sary  nor  commendable.  To  include  fever,  antitoxin  formation,  prolif- 
eration of  leukocytes  in  the  bone-marrow,  and  enlargement  of  lymph- 
nodules  at  a  distance  among  the  phenomena  of  inflammation,  is  so  to 
expand  the  term  as  to  include  under  it  the  whole  subject  of  general  in- 
fection. We  adhere  to  the  definition  that  inflammation  is  the  local 
reaction  to  actual  or  referred  injury.  And  here  it  maj'  be  noted  that 
Lubarsch,  in  company  with  most  German  writers,  wholly  overlooks  the 
subject  of  sympathetic  or  referred  inflammation.  The  redness,  swelling, 
heat,  and  pain  of  the  cheek  that  often  accompanies  an  abscess  at  the 
root  of  a  tooth  have  all  the  earmarks  of  a  true  inflammation,  and  j^et 
there  has  been  no  injury  to  the  tissues  of  the  cheek;  it  is  the  nerves  of  the 
cheek  which  sympathetically  induce  all  the  changes. 

A  foremost  British  pathologist.  Professor  Muir,^  takes  a  somewhat 
similar,  but  more  negative  point  of  view.  Inflammation  is  not  a  process, 
but  a  complex  of  processes.  Admitting  that  we  cannot,  with  Cohn- 
heim,  regard  the  vascular  disturbances  as  the  essential  disturbance,  he 
points  out  that,  following  every  injury  to  a  part,  we  recognize  (1)  ret- 
rogressive changes,  as  indicated  by  degeneration  or  necrosis  of  the  cells 
of  the  part,  and  (2)  progressive  or  reactive"  changes  which  show  them- 
selves in  the  form  of  (a)  increased  formative  activity  (reparative  changes) 
and  (6)  increased  functional  activity  (e.  g.,  active  phagocytosis).  He 
holds  that  the  only  alternatives  are  either  to  select  one  phenomenon  or 
group  of  phenomena,  and  say  that  this  is  the  essential,  or,  on  the  other 
hand,  to  make  the  term  all  embracing,  in  which  case  it  becomes  devoid 
of  any  meaning  of  value.  Neither  alternative  seems  to  him  likely  to 
be  useful.  Nothing  is  to  be  gained,  from  a  scientific  point  of  view, 
in  attempting  to  formulate  a  definition  of  inflammation  which  will 
be  precise  in  its  meaning.  For  his  own  part,  he  finds  that  unconsciously 
he  avoids  using  the  term  inflammation:  in  each  case  of  tissue  disorder, 
that  is,  he  sees  or  attempts  to  see  the  dominant  progressive  or  retro- 
gressive changes.  Even  in  clinical  work  a  like  anah'sis  is  necessaiy. 
There  must  be  a  consideration  of  all  the  processes  that  are  active  in 
any  particular  case  if  a  right  treatment  is  to  be  emploj'ed.  Thus,  the 
chnician  has  to  enquire  into  (1)  the  nature  and  mode  of  introduction 
of  the  irritant  and  the  damage  done  by  it,  (2)  the  extent  of  neutraliza- 
tion of  the  irritant  and  mode  of  removal  of  the  same  and  of  the  damaged 
tissue,  and  (3)  the  process  of  repair.  How  to  diminish  the  first  and 
promote  the  other  two  processes  constitute  the  essence  of  therapeutics. 

Now,  there  is  much  in  these  arguments  that  excites  our  sympathy. 
It  is  difficult  if  not  impossible  to  give  a  definition  of  inflammation 
which  is  a  true  definition,  including  o»ty  that  which  can  reasonably  be 
regarded  as  coming  within  the  accepted  meaning  of  the  term,  and,  on 
the  other  hand,  excluding  everything  that  does  not  come  within  that 
accepted  meaning.  The  difficulty  in  assenting  to  Professor  ]\Iuir's 
advice  lies  in  this,  that  in  what  we  commonly  regard  as  inflammation  the 
processes  he  thus  separates  are  inextricably  combined,  and  depend 
one  on  the  other;  the  irritant  sets  up  regressive  and  i^rogressive  processes 
1  Glasgow  Med.  Jour.,  l\xii.,  1909,  321. 
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at  one  and  the  same  time,  and,  with  them,  increased  functional  activity 
of  the  leukocytes;  to  banish  the  term  inflammation  could  only  tend  to 
make  us  forgetful  of  this  essential  association.  Certainly  we  must 
analyze  and  seek  to  determine  which  is  in  the  ascendant  in  any  particular 
case,  and  that  as  an  aid  to  our  therapeutics.  What  is  of  greater  import- 
ance is  that  as  a  part  of  our  medical  and  surgical  thought  we  shall 
always  need  some  one  word  to  embrace  the  succession  of  changes  taking 
place  in  a  part  as  the  result  of  injury  to  that  part;  we  shall  always 
need  in  our  pathology  and  surgical  pathology  chapters  bringing  to- 
gether the  fundamental  data  bearing  upon  this  all-important  matter. 
We  must  retain  this  word,  even  though  we  continue  to  differ  regarding 
the  limits  of  its  application.  And  this  Professor  Muir  unwillingly  ad- 
mits in  the  concluding  paragraph,  "The  word  inflammation  and  its 
representative  termination  itis  are  far  too  important  constituents  of 
our  nomenclature  to  follow  any  such  course  at  present."  As  he  says  in 
his  concluding  remarks,  "Inflammation  is  a  convenient  but  somewhat 
vague  descriptive  term." 

In  a  thoughtful  lecture,  delivered  before  the  Harvey  Society,^  Opie, 
basing  himself  largely  upon  his  studies  of  the  enzymes  of  the  wandering 
cells,  to  which  I  shall  shortly  refer,  concludes  that  inflammation  may  be 
defined  as  the  process  by  means  of  which  cells  and  serum  accumulate 
about  an  injurious  substance  and  tend  to  remove  or  destroy  it.  As 
Ainley  Walker  pointed  out,  with  reference  to  an  attempted  definition 
of  my  own,  a  definition  should  state  what  a  thing  is,  not  what  it  tends  to 
bring  about.  Thus  the  last  clause  reduces  Professor  Opie's  statement 
from  a  definition  into  a  description. 

There  is,  says  he,  a  fundamental  distinction  between  a  reaction 
which  repairs  an  injury  and  reaction  which  renders  harmless  an  irritant 
substance.  "Certain  invertebrates  with  simple  structures  (hydra, 
planaria)  repair  an  injury  by  rapid  regeneration  of  a  part  removed; 
phenomena  suggesting  an  inflammatory  reaction  are  wholly  lacking." 
Quite  so,  if  the  regeneration  be  not  taken  as  one  of  the  reactive  factors. 
But  in  those  very  same  lower  invertebrates,  if  an  inert  insoluble  sub- 
stance, such  as  a  spicule  of  glass,  be  introduced  into  the  tissues,  the 
regenerative  process  passes  imperceptibly  into  a  proliferative  process 
whereby  the  foreign  body  becomes  fenced  off  from  the  rest  of  the  organ- 
ism. Here,  therefore,  regeneration  and  rendering  the  irritant  harmless 
is  one  and  the  same  process.  And  when,  in  higher  vertebrates,  a  defi- 
nite irritant,  such  as  the  tubercle  bacillus,  will,  according  to  its  virulence, 
either  set  up  an  acute  destructive  process,  or,  on  the  other  hand,  lead 
to  endothelial  and  other  tissue  cell  proliferation,  it  becomes  a  matter 
impossible  of  solution  where,  according  to  Professor  Opie's  definition, 
attractive  as  it  is,  infiammation  ends  and  regeneration  and  repair  begin. 
Professor  Opie  as  much  as  confesses  this  in  his  admission  of  uncertainty 
regarding  the  origin  of  the  large  mononucleate  cells  of  the  later  stages 
of  the  inflammatory  process — Metchnikoff's  macroyhages  and  the 
"epithelioid"  cell  of  the  tubercle.  They  are  actively  phagocytic  for  the 
iSee  also  Archiv.  of  Int.  Med.,  v.,  1910,  541. 
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polynuclears  and  for  certain  orders  of  bacteria,  e.  g.,  the  tubercle  bacilli. 
These  clearly  "tend  to  remove  and  destroy"  the  irritant,  although  there 
is  evidence  that  some  of  these  originate  from  migrated  lymphocytes. 
He  cannot  overlook  the  evidence  that  some  at  least  of  these  are  the  result 
of  proliferation  of  certain  tissue  cells  of  the  injured  area,  which  combine 
thus  both  destructive  and  regenerative  functions.  In  short,  it  has  to 
be  admitted  that  no  clear  line  can  be  drawn  between  the  irritant-destroy- 
hig  and  the  reparative  processes,  and  this  being  so,  remembering  that, 
after  all,  the  utility  of  the  concept  "inflammation"  is  to  aid  us  in  form- 
ing a  mental  picture  of  the  sum  total  of  the  local  processes  which  fol- 
low injury  to  a  part,  I  still  consider  that  the  definition  given  in  m}- 
former  chapter  is  the  most  satisfactory,  namely,  that  inflammation  is 
the  series  of  local  changes  which  co7istitute  the  reaction  to  actual  or  referred 
injury  to  a  part.  Let  us  admit  that  this  definition  is  so  broad  that, 
logically  speaking,  it  must  include  these  later  tissue  regenerations  and 
overgrowths  of  tissue  cells  which  we  are  usually  accustomed  to  ex- 
clude from  our  mental  picture  of  inflammation  proper,  and  include 
under  productive  processes  and  regenerative.  We  would  replj',  that 
it  is  better  to  do  this  than  to  cut  out  of  our  definition  processes  which 
are  an  essential  part  of  the  ordinary  reaction  to  injury;  no  harm  is 
done  by  including  these  remoter  results  of  irritation;  it  is  harmful,  on 
the  other  hand,  deliberately  to  place  in  another  category  processes  which 
are  part  and  parcel  of  the  common  sequence  of  events  following  upon 
tissue  injury. 

CAUSATION. 

A'=Ray  Burns. — Concerning  the  causes  of  the  inflammatory  process, 
considerable  attention  has  been  paid  during  the  last  few  years  to  .r-ray 
burns  and  their  effects.  A  sufficiency  of  cases  has  been  collected  to 
permit  the  adequate  study  of  the  burns  of  varying  degrees  of  intensity. 
What  is  perhaps  the  fullest,  as  it  is  the  most  satisfactory,  study  has  been 
made  by  Wolbach.^ 

This  may  be  laid  down,  that  the  a^-ra^^s  have  little  perceptible  ac- 
tion upon  the  epidermis  proper — they  affect  most  the  underlying  der- 
mis, there  setting  up  profound  disturbances,  telling  more  particularly 
and  primarily  upon  the  superficial  vessels,  both  hemal  and  lymphatic. 
Not  only  do  they  become  dilated,  giving  off  increased  exudate,  but 
their  endothelial  lining  is  gravely  affected,  often  l:)ecoming  loosened,  with 
resultant  hemorrhage  and  thrombosis.  Necrotic  areas  may  appear, 
and,  later,  connective-tissue  overgrowth,  as  a  consequence  of  which  the 
nutrition  of  the  overlying  epiderm  is  largely  reduced.  It  is  this,  and  not 
the  direct  action  of  the  .r-rays,  that  leads  to  the  necrosis  and  ulceration 
of  the  epithelium,  and  that  explains  the  intractable  nature  of  the  ulcers 
— this  layer  of  inflammatory  fibrosis  intervening  between  the  epidermal 
layers  and  their  supply  of  nutrition.  Wolbach  discusses  interestingly 
how  a  lesser  grade  of  this  same  disturlmnce  leads  not  to  necrosis,  but 
to  abnormal  growth  of  the  e]")itli(^liuni  cc^Us  and  tho  production  of 
epithelioma. 

1  Jour,  of  Med.  Research,  xxi.,  1909,  415. 
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MECHANISM  OF  CHEMOTAXIS. 

To  the  ordinary  mind  (here,  I  imagine,  that  others  are  like  myself) 
the  phenomenon  of  the  whole  inflammatory  process  most  difficult  to  grasp 
is  the  apparently  purposeful  wandering  of  the  leukocytes  out  of  the  veins 
toward  the  focus  of  irritation.  It  looks,  at  first  sight,  as  though  these 
simple  cells  were  endowed  with  intelligence,  and  yet  that  is  an  impossibil- 
ity ;  but,  if  they  are  unintelligent,  what  other  explanation  can  be  afforded? 
The  increased  study  of  the  physics  of  living  matter  that  has  character- 
ized the  last  decade  appears  to  afford  us  an  explanation.  In  the  first 
place,  this  property  of  moving  toward  or  away  from  other  substances 
is  not  a  specific  attribute  of  living  protoplasm;  it  can  be  demonstrated 
as  existing  between  substances  that  are  not  living;  thus,  as  Bernstein^ 
has  shown,  if  a  dilute  nitric  acid  solution  be  taken  in  a  flat  dish,  and  a 
drop  of  mercury  placed  in  the  middle,  a  crystal  of  potassium  bichromate 
let  fall  in  its  neighborhood  leads  to  a  very  striking  chain  of  events. 
So  soon,  as  with  solution  of  the  salt,  the  yellow  area  of  diffusion  touches 
the  quicksilver,  that  exhibits  active  movement  toward  the  crystal, 
moves  toward  it,  and  flows  around  it  as  though  to  ingest  it,  in  a  way  that 
absurdly  resembles  the  movement  of  an  ameba  toward  and  around 
the  mass  of  food-stuff;  indeed,  if  the  crystals  be  gently  moved  away,  the 
mercury  follows.  Similar  ameboid  movements  may  be  reproduced 
(Rhumbler)"  by  letting  a  drop  of  clove  oil  fall  into  a  freshly  made  mix- 
ture of  glycerin  and  alcohol.  These  two  do  not  easily  mix,  and  thus 
there  are  regions  or  currents  in  the  mixture  where  the  alcohol  or  the 
glycerin  is  the  more  concentrated.  Clove  oil  mixes  with  alcohol,  but 
not  with  glycerin.  If  now,  close  to  the  oil  globule,  a  little  strong  alcohol 
be  dropped,  the  globule  moves  actively  toward  it  with  pseudopodial 
motion.  Or  place  a  drop  of  chloroform  in  water,  and  touch  it  with  a 
fine  thread  of  shellac,  and  the  edge  of  the  chloroform  droplet  extends 
along  it  just  as  the  cytoplasm  of  a  leukocyte  flows  along  a  chain  of  an- 
thrax bacilli.  Coincidentally,  the  shellac  softens  and  becomes  coiled 
up  within  the  drop  until  a  fine  thread,  in  length  six  times  the  diameter 
of  the  drop,  may  become  included  within  it. 

The  above  phenomena  have  one  common  explanation — namely, 
alteration  in  surface  tension.  Acting  between  the  particles  of  any  fluid 
is  a  cohesion  force  which  attracts  the  particles  one  to  the  other.  This 
force  acts  equally  in  all  directions — each  different  fluid  has  its  particular 
cohesion  force — and  when  a  fluid  of  one  order  is  allowed  to  fall  into  a 
fluid  of  another,  toward  the  center  of  the  drop  the  force  acts  equally, 
whereas  those  particles  which  find  themselves  in  contact  with  the  other 
fluid  are  acted  on  unequally;  the  forces  acting  upon  them  from  the 
neighboring  particles  of  their  own  order  within  may  be  widely  different 
from  those  exerted  by  the  foreign  particles  of  the  suspending  fluid 
without.  It  is  this  difference  in  force  that  constitutes  the  surface  ten- 
sion; it  is  this  that  causes  a  drop  of  fluid,  falling  through  the  air,  on  gain- 
ing entrance  into  a  fluid  of  different  density  to  assume  the  globular  state. 

1  Pfliiger's  Archiv.,  Ixxx.,  1900,  6-8. 

2  Arch  f.  Entwickelungsmech.,  vii.,  1898,  103. 
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If,  however,  the  cohesion  force  of  the  fluid  of  suspension  be  modified 
locally,  so  that  it  approximates  more  nearly  to  that  of  the  suspended 
drop,  then  on  the  side  on  which  this  happens  the  surface  tension  will 
be  reduced.  The  result  will  resemble  those  that  follow  the  distention 
of  a  rubber  ball  which  is  weak  at  one  point,  or  otherwise  the  drop  gives 
way  and  projects  toward  the  side  of  weakening.  The  opposite  occurs 
when  the  cohesion  force  of  the  suspending  fluid  is  localty  altered  in  the 
reverse  direction;  then  the  drop  appears  to  move  away  from  the  region 
of  disturbance.  Pseudopodial  activity  on  the  part  of  the  leukocyte 
appears  to  be  of  the  same  order,  to  be  at  bottom  dependent  upon  varia- 
tions of  surface  tension. 

So  fully  is  this  coming  to  be  recognized  that  perhaps  at  the  present 
day  biologists  are  carrying  the  idea  of  surface  tension  to  an  extreme,  and 
explaining  most  vital  phenomena  as  originating  through  variations  of 
surface  tension.  To  such  variations  lipoid  substances  are  most  sus- 
ceptible, and  coincidently  the  lipoid  or  fatty  bodies  present  in  the  cell 
are  coming  to  be  granted  an  importance  almost  equal  to  that  of  the 
proteins.  These,  for  example,  are  profoundly  affected  by  changes  in 
the  reaction  of  the  medium,  but  it  is  more  particularly  their  power  of 
action  as  solvents  for  various  substances  present  in  the  surrounding 
medium  that  modifies  their  surface  tension.  Albrecht  and  others 
have  gone  so  far  as  to  predicate  that  the  surface  layer  of  cells  is  largely 
composed  of  lipoid  substances.  Brailsford  Robertson,  on  the  other 
hand,  points  out  that  the  properties  of  proteins  are  ample  to  ac- 
count for  surface  tension  phenomena,  and  dwells  especially  upon  their 
amphoteric  character,  their  capacity  to  combine  with  both  acids  and 
bases,  the  differences  in  the  electric  charges  held  by  them  in  acid  or 
alkaline  media  respectively,  and  the  differences  in  surface  tension  caused 
by  the  accumulation  of  positive  or  negative  ions  at  one  or  other  locality 
of  the  cell  surface.  Whether  we  deal  in  the  main  with  proteins  or  lipoids, 
or,  as  is  more  probable,  with  the  interaction  and  combination  of  both, 
it  is  the  remarkably  unstable  equilibrium  of  the  constituent  molecules 
of  the  cell  that  is  at  the  basis  of  alterations  of  surface  tension,  motility, 
and  chemotaxis. 

THE  LOCAL  EFFECTS  OF  THE  INFLAMMATORY  EXUDATE. 
When  dealing  with  the  subject  of  treatment  I  shall  have  occasion 
to  refer  at  some  length  to  Schaffer's  important  studies  upon  warmth 
as  favoring  arterial  dilatation  in  an  inflamed  area  and  accompanying 
increased  exudation.  Here  note  may  be  made  of  Klemensiewicz's^ 
studies  upon  such  increased  exudatioi>^n  its  relationship  to  capillary 
stasis.  Selecting  tissues  which  could  be  examined  under  the  micro- 
scope, he  devised  a  relatively  simple  instrument  whereb}'  he  could 
measure  accurately  the  degree  of  pressure  necessary  to  induce  capiHary 
stasis.  He  found  that,  under  the  action  of  local  irritants  and  the  con- 
sequent increased  exudation  into  the  tissues  under  examination,  a  dis- 
tinctly lessened  pressure  or  tension  under  which  this  exudate  exists 
1  Entziinduiig,  Jena,  190S. 
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in  the  tissue  spaces  is  in  itself  a  factor  in  acting  upon  the  capillaries, 
preventing  excessive  dilatation,  tending,  in  fact,  to  make  the  exudation 
self-limited.  But  if  the  exudate  tends  thus  to  compress  the  capillaries, 
still  more  must  its  effects  tell  upon  the  yet  more  dehcate  Ij^mph-vessels. 
Regarding  these  we  have  to  accept  the  modern  anatomic  teaching  of 
Florence  Sabin,  MacCallum,  and  others,  that  they  originate  from  the 
veins  as  a  closed  set  of  vessels,  and  do  not  open  into  the  lymph-spaces  of 
the  tissues.  Here,  however,  is  the  difficulty — the  amount  of  lymph 
discharged  into  the  afferent  lymph-vessels  of  an  inflamed  part  is  markedly 
increased.  So,  also,  in  cases  in  which  by  the  action  of  heat  there  is  in- 
creased dilatation  of  the  arteries  and  increased  exudation,  this  is  ac- 
companied by  a  corresponding  distention  of  the  lymph-vessels  of  the 
inflamed  area.  They  are  dilated,  not  compressed  and  emptied.  The 
only  explanation  that  we  can  suggest  for  these  paradoxic  facts  is  that 
under  the  stimulus  of  the  irritant  the  cell  lining  the  lymph-vessels 
actively  excretes  the  lymph  under  pressure.  Mere  filtration  cannot  ex- 
plain this  distention  of  the  lymph-vessels. 

These  observations  of  Klemensiewicz  obtain  only  for  superficial 
tissues;  they  help,  however,  to  explain  why  the  inflammative  dilatation 
of  superficial  capillaries  of  serous  surfaces,  as  again  of  the  lung  alveoli, 
is  so  much  greater  than  that  seen  in  deeper  tissues,  and  why  the  amount 
of  exudation  from  these  is  so  much  greater. 

ON   THE   ENTRANCE    OF  BACTERIA   INTO    THE    HEALTHY    TISSUES 
AND  CRYPTOGENIC  INFLAMMATION. 

The  controversy  still  continues  as  to  the  extent  to  which  bacteria 
gain  entrance  into  the  healthy  tissues  through  the  intact  mucosa,  whether 
of  the  digestive  or  the  respiratory  tract.  We  do  not  think  that  we  mis- 
take the  general  consensus  of  the  majority  of  recent  workers  if  we  state 
the  following: 

I.  Even  in  adult  animals  in  perfect  health  careful  bacteriologic  study 
reveals  the  existence  of  bacteria  in  the  peribronchial  and  mesenteric 
lymph-nodes. 

II.  In  young  animals  bacteria  pass  through  the  intestinal  wall  with 
relative  ease,  being  carried  inward  by  leukocytes  which  have  passed 
out  on  to  the  surface. 

III.  In  adult  animals  in  sound  health  this  passage  is  minimal: 
lowered  vitality,  congestion,  and  slight  grades  of  inflammation  or  irrita- 
tion of  the  intestinal  mucosa  is  accompanied  by  a  marked  increase  in 
the  bacterial  contents  of  the  mesenteric  lymph-nodes,  with  passage  of  the 
same  into  the  blood,  and  so  to  the  other  organs  of  the  bodj^ 

IV.  Isolated  bacteria  gaining  entrance  into  the  lymph-nodes  and  the 
blood  are  rapidly  destroyed,  so  rapidly  that  the  tissues  of  the  healthy 
animal  are  potentially  sterile. 

V.  In  the  adult  animal  in  sound  health  the  carriage  inward  of  bac- 
teria is  so  slight  as  to  be  negligible.  With  lowered  vitality,  congestion, 
or  irritation  of  the  digestive  or  respiratory  mucosa  it  may  happen  that 
pathogenic  bacteria  conveyed  inward  may  reach  the  blood-stream,  and 
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be  arrested  in  some  region  of  lowered  resistance  before  the  fluids  and 
cells  of  the  body  have  brought  about  their  death.  Such  bacteria 
may  set  up  cryptogenic  inflammation. 

THE  PART  PLAYED  BY  THE  LYMPH-NODES  IN  THE  INFLAMMATORY 

PROCESS. 

It  has  for  many  years  been  recognized  that  the  swelling  and  inflam- 
mation of  the  lymph-nodes  nearest  to  the  site  of  primary  inflammation 
is  of  the  nature  of  a  protective  reaction,  the  nodes  acting  as  a  filter  and 
preventing  or  tending  to  prevent  the  general  diffusion  of  the  irritant. 
Certain  valuable  observations  upon  the  efficiency  and  mechanism  of 
these  organs  deserve  mention. 

It  is,  in  the  first  place,  a  general  impression  that  the  flow  of  Ij-mph 
is  distinctly  sluggish,  but  evidently  our  views  have  been  exaggerated 
in  this  respect.  Inoculation  of  bacteria  or  colored  particles  into  the 
peritoneal  cavity  are  found  to  result  in  their  appearance  in  the  sub- 
sternal lymph-nodes  within  a  very  few  minutes.  Buxton  and  Torrey' 
gained  abundant  cultures  of  the  typhoid  bacilli  upon  plates  made  from 
these  nodes  ten  minutes  after  peritoneal  injection. 

Microscopic  study  showed  that  the  bacilli  were  in  part  free,  in  part 
within  polynuclear  leukocytes.  Not  only  this,  but  even  within  five 
to  ten  minutes  such  introduced  bacilli  are  to  be  isolated  in  fair  numbers 
from  the  blood.  Similarly,  Noetzel'^  reports  that  Bacillus  pyocyaneus, 
introduced  into  the  knee-joint  of  the  rabbit,  is  to  be  found  in  from  five 
to  ten  minutes  later,  not  only  in  the  inguinal  and  crural  lymph-nodes, 
but  also  in  the  circulating  blood.  How  have  they  gained  entrance? 
Not,  it  would  seem,  through  direct  entrance  into  the  blood  capillaries, 
but  by  the  agency  of  the  lymphatics. 

Thus,  Wells  and  Johnstone^  have  demonstrated  very  clearly  that 
if,  before  making  the  peritoneal  inoculation  of  bacteria,  the  thoracic 
duct  be  ligated,  then  soon  after  the  injection  abundant  bacteria  are 
present  in  that  duct  helow  the  site  of  ligature,  but  the  bacteria  are  absent 
from  the  blood-stream. 

The  interesting  point  in  this  and  allied  observations  is  that,  despite 
our  modern  conviction  that  the  lymph-vessels  constitute  a  closed  sys- 
tem, and  that  there  is  not  free  communication  between  the  peritoneal 
cavity  and  the  lymphatics  of  the  diaphragm,  these  bacteria  appear  in 
the  lymph-vessels  with  such  remarkable  activity.  We  suppose  that 
they  are  carried  in  by  the  polynuclear  leukocytes,  even  if  later  they 
become  free  through  the  dissolution  of  their  hosts.  In  the  next 
place,  this  very  rapidity  with  which  bacteria  appear  in  the  thoracic 
duct  after  intraperitoneal  inoculation  is  an  indication  that  the  normal 
resting  Ijmiph-nodes  of  the  mesentery  duct  do  not  act  as  efficient  filters. 
After  the  first  half-hour  or  so  the  number  of  bacteria  in  the  blood  rapidly 
diminishes,  and  this  in  spite  of  the  fact  that  the  peritoneal  cavity  may 

1  Jour,  of  Med.  Research,  xiv.,  1906,  213;  xvi.,  1907,  17  and  2ol. 

2  Beitr.  klin.  Chir.,  li.,  1906,  740. 

3  Jour,  of  Infect.  Dis.,  iv.,  1907,  5S2. 
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still  be  teeming  with  bacteria.  Examination  of  the  lymph-nodes  at  this 
period  shows  why  this  is  so.  The  afferent  lymph- vessels  and  sirmses 
of  the  nodes  are  packed  with  leukocytes.  We  are  inclined  to  the  opinion 
that  the  arrest  of  the  bacteria  is  in  this  case  largely  mechanical;  that  they 
are  filtered  out  by  the  close  packing  of  the  cells  in  the  sinuses.  Opie 
compares  the  arrest  with  Issaeff's  resistance  period,  and  quotes  Paw- 
lowsky/  to  the  effect  that  if  acute  inflammation  of  a  joint  be  preceded 
by  the  injection  of  a  sterile  irritant,  such  as  turpentine,  some  twenty- 
four  hours  in  advance,  the  appearance  of  bacteria  in  the  blood  is  wholly 
or  almost  wholly  prevented.  Issaeff  and  Durham's  observations  show, 
however,  that  in  the  abdominal  cavity  this  resistance  period  and  arrest 
of  bacterial  extension  are  due  not  so  much  to  mere  mechanical  hindrance 
as  to  leukocytic  accumulation,  and  the  indifferent  or  non-specific  de- 
struction of  bacteria  by  the  leukocytes  which  accumulate  as  the  result 
of  an  inflammation  set  up  by  sterile  mechanical  or  chemical  irritants. 
It  is  a  phenomenon,  as  I  have  pointed  out  elsewhere,'  of  non-specific 
immunity. 

THE  FERMENTATIVE  ACTIVITIES   OF  PUS. 

Why  do  we  encounter  now  a  purulent,  now  a  fibrinous  or  serofibrinous 
inflammation?  The  mere  relative  proportions  of  leukocytes  and  serum, 
although  evidently  a  factor  in  bringing  about  the  contrasted  forms,  do 
not  seem  adequate  to  explain,  nevertheless,  why  when  the  polynuclear 
leukocytes  are  present  in  great  abundance  we  find  that  fibrin  formation 
is  characteristically  reduced,  if,  indeed,  we  do  not  obtain  evidence  that 
fibrin  previously  present  has  become  dissolved,  and  this,  although  para- 
doxically the  presence  of  leukocytes  and  their  breaking  down  is  generally 
accepted  as  an  all-important  factor  in  fibrin  formation. 

Long  years  ago,  in  1891,  Leber  showed  that  sterile  pus,  produced  by 
aseptic  irritants,  is  capable  of  digesting  fibrin  and  other  proteins.  In 
1899,  Achalme  separated  ferments  from  pus  from  various  sources,  and 
in  1901  Ascoli  and  Mareschi  demonstrated  that  aseptic  pus,  produced 
by  injecting  aleuronat  into  the  pleural  cavity,  undergoes  autolysis  or 
self-digestion  if  removed  and  kept  under  aseptic  conditions.  But  it  is 
to  Opie^  that  we  owe  the  fullest  study  of  those  proteolytic  properties  of 
pus,  and  a  fuller  understanding  of  the  rationale  of  the  different  forms  of 
inflammation. 

Briefly,  in  aseptic  pus  composed  of  polynuclear  leukocytes  there 
can  be  demonstrated  a  proteolytic  ferment,  most  active  in  a  weakly 
alkaline  medium,  still  acting  when  the  medium  is  neutral,  but  arrested 
in  its  action  by  acid.  With  one  exception  the  proteolytic  enzyme  pres- 
ent in  the  tissue  cells,  the  enzyme  concerned  largely  in  autolysis,  is  more 
allied  to  pepsin,  and  acts  in  the  presence  of  very  weak  acid.  The  one 
exception,  as  Opie  has  shown,  is  the  bone-marrow,  and  it  is  the  bone- 

1  Zeit.  f.  Hyg.,  Ixii.,  1909,  433. 

'^  Principles  of  Pathology,  2d  ed.,  vol.  i.,  p.  499. 

3  Jour,  of  Exp.  Med.,  vii.,  1905,  316  and  759;  viii.,  1906,  410.  Opie  and  Barker, 
Jour,  of  Exp.  Med.,  ix.,  1907,  20.  See  also  Bradley  (with  later  literature),  Jour,  of 
Hygiene,  x.,  1910,  209. 


26  INFLAMMATION. 

marrow  that  is  the  main  seat  of  development  of  the  poh^nuclear  leuko- 
cytes. Thus,  for  example,  the  lymph-nodes  yield  an  enzj^me  active 
in  the  presence  of  acid,  and  correspondingly  exudates  composed  of 
lymphocytes,  such  as  we  obtain  in  cases  of  subacute  and  chronic  tuber- 
culosis, are  deficient  in  ferment  of  the  first  order,  but  jdeld  a  ferment 
of  the  second.^ 

Opie  terms  these  leukoprotease  and  lytnphoprotease  respectively. 
The  former  is  not  trypsin,  being  able  to  act  directly  without  the  inter- 
vention of  an  enterokinase  or  activator;  further,  it  is  much  less  active 
than  trypsin.  It  can  be  demonstrated  that  this  same  leukoprotease  is 
present  in  fibrinous  exudate  containing  polynuclear  leukocytes  in  its 
meshes.  Induce  an  aseptic  fibrinous  exudation  (by  means  of  aleuro- 
nat),  collect  the  fibrin  and  place  it  in  an  alkaline  medium,  and  it  under- 
goes solution. 

Why,  then,  does  the  ordinary  serous  or  serofibrinous  inflammatory 
exudate,  although  it  may  contain  abundant  polynuclear  leukocytes,  fail 
to  undergo  autolysis?  Opie  gives  the  answer.  Separate  off  the  cells 
from  the  serum,  and  they  are  found  to  be  capable  of  undergoing  autoly- 
sis and  of  digesting  foreign  protein.  Add  to  those  cells  the  serum,  and 
the  digestive  process  is  wholly  arrested.  The  serum,  therefore,  contains 
some  substance  which  hinders  the  action  of  the  enzyme — a  substance 
which  may  be  termed  anti-enzyme.  This  is  associated  with  the  albumin 
of  the  serum,  for,  if  the  albumin  be  separated  from  the  globulin,  only 
the  former  is  found  active,  the  latter  not.  This  anti-enzyme  is  destroyed 
by  a  heat  of  75°  C,  and  its  action  is  inhibited  by  acidity  of  the  medium. 
While  evidence  is  wanting  that  this  is  a  true  antibody,  namelj^,  that 
enzyme  and  anti-enzyme  combine  in  definite  quantities,  and  while  it  is 
not  a  specific  body,  the  anti-enzyme  from  the  serum  of  one  species  of 
animal  having  equal  powers  in  arresting  the  leukoprotease  obtained  from 
another  species,  this  much  can  be  said,  that,  taking  a  fixed  quantity  of 
serum,  extracted  leukoprotease  can  be  added  to  it  in  increasing  quan- 
tities until  a  definite  point  is  reached,  beyond  which  the  serum  is 
unable  to  inhibit  the  proteolytic  action  of  the  leukoprotease.  It  is  an 
action  similar  to  that  of  the  anlitryjjsin  of  blood-serum  which  arrests 
the  fermentative  acidity  of  trypsin. 

Here,  therefore,  the  relative  abundance  of  polynuclears  and  of  serum 
in  any  given  exudate  determines  the  properties  of  that  exudate.  If  the 
serum  be  in  excess,  proteolysis  cannot  be  manifested;  if  the  amount  of 
serum  be  small  in  comparison  to  the  number  of  migrated  leukocytes, 
then  the  anti-enzyme  present  is  inadequate  to  restrain  the  action  of  the 
proteolytic  enzyme,  and  any  fibrin  that  has  been  formed  becomes  di- 
gested. So  also,  where  the  polynuclears  densely  infiltrate  an  inflamed 
tissue,  there  the  damaged  tissue  cells  are  apt  to  be  digested  and  re- 
moved.    In  this  way  typical  pus  makes  its  appearance,  with  abuntlant 

1  The  existence  of  this  lymphoprotease  has  been  doubted  by  Miiller,  Jochiiiann, 
and  others;  it  appears  not  to  be  very  active.  Nevertheless,  lymph-nodes  in  tlie 
later  stages  of  inllainiuation,  when  tilled  with  large  mononuclears,  exhibit  actixe 
proteolysis  in  the  presence  of  acid,  but  fail  to  digest  proteins  in  an  alkaline  or  neutral 
medium. 
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polynuclear  cells  floating  in  a  viscid  serum,  rich  in  soluble  proteins, 
devoid  of  fibrin  and  of  tissue  cells. 

In  this  way  also  we  gain  an  explanation  of  the  widely  different 
effects  produced  by  one  and  the  same  pathogenic  microbe  in  different 
parts  of  the  body.  We  can  explain,  for  example,  why  the  typhoid 
bacillus,  if  it  multiplies  in  the  subcutaneous  tissues,  sets  up  abscess 
formation;  the  very  nature  of  the  tissue  prevents  abundant  serous  exu- 
dation, and  so  pus  formation  is  favored,  whereas  in  the  peritoneal 
cavity  the  same  bacillus  induces  an  abundant  serous  exudate. 

This,  it  is  true,  is  not  everything;  the  different  pathogenic  organ- 
isms exert  varying  chemiotactic  properties;  the  Staphylococcus  aureus, 
gaining  entrance  into  the  pleural  cavity,  is  apt  to  set  up  a  purulent 
inflammation,  the  tubercle  bacillus  a  more  serous.  So,  too,  with  regard 
to  any  particular  microbe,  the  nature  of  the  inflammatory  manifesta- 
tion varies  with  the  virulence  of  the  particular  strain;  yer  contra,  the 
reaction  on  the  part  of  the  tissues  varies  with  the  individual,  and, 
what  is  more,  the  normal  transudates  vary  in  their  composition.  Thus, 
Dochez^  calls  attention  to  the  fact  that  the  cerebrospinal  fluid  is  normally 
devoid  of  both  anti-enzyme  and  enzyme;  any  acute  accumulation  of 
polynuclears  is  here  accompanied  by  a  relatively  unrestrained  enzyme 
action  and  liberation  of  presumably  irritative  products  of  protein  dis- 
sociation. Undoubtedly,  this  enzyme  action  is  a  factor  that  has  to  be 
considered.  Thus,  in  acute  lobar  pneumoaia  in  the  earlier  stages  there 
is  abundant  hemorrhagic  exudate  which  undergoes  coagulation  within 
the  alveoli,  whereby  hepatization  is  induced  with  abundant  deposit  of 
fibrin  until  the  alveoli  are  so  distended  that  further  fluid  exudation 
becomes  impossible  if  not  self-limiting.  But  determination  of  poly- 
nuclears into  the  alveoli  is  not  prevented.  These,  indeed,  are  attracted 
into  the  alveolar  contents  in  greater  and  greater  numbers,  until,  by  their 
abundance,  they  overcome  the  anti-enzymotic  influences  of  the  medium, 
and  digestion  of  the  fibrin  shows  itself  with  beginning  resolution.  It 
is  interesting  that  in  this  case  we  do  not  obtain  true  pus  formation ;  the 
leukocytes,  instead  of  remaining,  undergo  autolysis — digest  themselves. 
But  in  other  regions,  as,  for  example,  the  joints,  the  pneumococci  set  up 
a  pronounced  suppurative  inflammation. 

That  is,  we  still  are  far  from  comprehending  all  the  factors  at  work 
in  any  given  case.  We  do  not,  for  example,  know  how  far  the  acid  or 
alkaline  reaction  of  the  exudate  is  modified,  how  far,  for  example,  passive 
hyperemia,  after  Bier's  method,  arrests  the  suppurative  process  by 
rendering  the  fluid  of  the  exudate  more  acid,  and  so  inhibiting  the  ac- 
tivity of  the  leukoprotease,  how  far  it  acts  by  increasing  the  exudate 
and  bringing  more  anti-enzyme  to  the  part.  Nor,  again,  do  these  obser- 
vations throw  any  light  upon  a  parallel  function  of  the  polynuclears, 
that,  namely,  of  liberating  bactericidal  or  bacteriolytic  substances. 
We  shall  shortl}^  bring  evidence  to  show  that  sudden  increase  in  the 
fluid  of  the  exudate  favors  a  dissolution  of  the  leukocytes,  and,  judging 
from  the  favorable  results,  a  marked  increase  in  the  bactericidal  proper- 
1  Jour,  of  Exp.  Med.,  xi.,  1909,  718. 
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ties.  But,  granting  all  this,  these  observations  of  Opie  constitute  per- 
haps the  most  signal  advance  in  our  knowledge  of  inflammatory  phenom- 
ena accomplished  since  1906,  when  my  former  chapter  appeared. 

We  have  referred  above  to  the  favorable  results  which  have  been 
found  in  several  cases  to  attend  passive  hyperemia.  It  is  in  chronic 
tuberculous  lesions  that  these  results  have  frequently  been  recorded. 
In  this  relationship  it  is  not  a  little  interesting  to  note  that  in  lesions  of 
this  order  we  have  accumulations  not  of  polynuclears,  but  of  Ij-mpho- 
cytes,  whose  enzyme  action  acts  in  an  acid  medium.  It  is  at  least  de- 
serving of  suggestion  that  in  these  cases  the  passive  congestion,  b}'  caus- 
ing increase  in  the  carbon  dioxid  of  the  tissues  and  tissue  fluids,  encour- 
ages activity  of  the  lymphoprotease,  and  so  the  resolution  of  the 
tuberculous  granulomas. 

ON  LIPOLYTIC  FERMENTS. 

It  is  now  a  generally  accepted  belief  that  the  tubercle  bacillus  owes 
certain  of  its  most  distinctive  properties,  its  acid-fast  character,  and  its 
resistance  to  various  reagents  to  its  possession  of  a  large  amount  of  a 
waxy  substance.  Levene  and  others  have,  indeed,  obtained  this  wax 
in  workable  amounts  by  making  gigantic  cultures  of  the  bacilli.  As 
bearing  upon  the  observed  fact  that  polynuclears  do  not  act  as  phago- 
cytes for  tubercle  bacilli  and  appear  incapable  of  destro3dng  them, 
whereas  lymphocytes  and  large  mononuclear  cells  constitute  the  main 
constituents  of  the  tubercle  (and  giant  cells,  derived  from  the  latter, 
can  be  seen  to  contain  the  bacilli  in  various  stages  of  digestion),  it  is 
not  a  little  significant  that  BergeP  and  Fiessinger  and  Marie-  have 
demonstrated  that  both  tuberculous  exudates  and  lymphocytic  endo- 
thelial tissues,  such  as  the  lymph-nodes  and  spleen  pulp,  contain  a 
lipolytic  enzyme.  Place  a  drop  of  pus  from  a  cold  abscess,  or  of  an 
exudate  containing  lymphocytes  upon  a  plate  of  wax,  and  the  underlj-ing 
wax  will  become  softened  and  dissolve,  a  small  pit  resulting.  Ordinary 
pus,  with  its  polynuclear  leukocytes,  has  no  such  action,  nor  has  bone- 
marrow  this  property. 

TREATMENT  OF   INFLAMMATION. 

A  study  of  the  first  importance  upon  the  effects  of  different  forms  of 
treatment  has  recently  been  published  by  Prof.  Schaffer  of  Breslau.^ 

This  is  practically  the  first  thorough  comparative  study  upon  the 
subject,  and  it  has  resulted  in  modifying  very  materially  the  commonly 
accepted  views.  Like  much  work  of  ttie  first  order,  the  method  em- 
ployed is  so  simple  the  wonder  is  that  it  has  not  been  employed  years 
previously.  The  only  hesitation  that  we  may  have  regarding  the  re- 
sults is  whether  we  may  surely  apply  the  data  obtained  from  the  raliliit 

1  Mtinch.  Med.  Woch.,  Ivi.,  1909,  64. 

2  Arch.  d.  Malad.  du  Ca>ur.,  ii.,  1909,  545. 

3  Der  Einfluss  unserer  therapeutischen  INIaassnahmen  auf  die  Entziindung; 
Mit  11  zum  Teil  farbigen  Tafeln,  Verlag  von  Ferdinand  Enke,  Stuttgart,  1907. 
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to  man.     Doubtless,  occasional  opportunities  will  afford  themselves 
for  making  the  necessary  comparative  observations. 

Briefly,  Schaffer  takes  a  rabbit,  and  on  one  side  introduces  subcu- 
taneously  a  catgut  or  silk  thread  as  a  seton,  covering  the  wounds  of 
entry  and  exit  with  collodion.  If  he  wishes  to  study  merely  a  foreign 
body  inflammation  the  thread  is  introduced  in  a  sterile  condition.  If 
he  wishes,  on  the  other  hand,  to  set  up  one  or  other  order  of  inflamma- 
tion, the  thread  has  been  previously  saturated  with  some  irritant,  such 
as  silver  nitrate,  carbolic  acid,  or  suspensions  of  staphylococcus  or  strep- 
tococcus cultures,  etc.  Having  introduced  this  subcutaneously  on  the 
one  side,  the  process  is  repeated  symmetrically  in  the  like  region  on  the 
other,  care  being  taken  that  the  thread  lies  at  the  same  depth  on  either 
side,  since  the  reaction  differs  materially  in  muscular  tissue  and  in  the 
looser  connective  tissue  of  the  subdermal  layers  and  between  muscles. 
Either  immediately  or  when  the  reactive  process  is  well  advanced  the 
lesion  on  the  one  side  is  treated  by  the  application  of  heat  in  one  or 
other  form,  or  cold,  the  lesion  on  the  other  side  being  left  untreated  as 
a  control.  At  any  given  moment  the  animal  may  be  killed,  the  areas 
involved  cut  out,  and  the  material  prepared  for  microscopic  examina- 
tion. As  a  routine  method  sections  are  made  at  right  angles  to  the 
long  diameter  of  the  thread. 

To  put  it  briefly,  whatever  method  of  local  application  of  heat  be 
employed — dry  heat,  hot  air,  the  thermophore,  or  the  ordinary  poul- 
tice— the  results  are  of  the  same  order,  provided  the  heat  be  not  ex- 
cessive. Naturally,  the  appearances  vary  somewhat,  according  as  to 
whether  the  heat  be  applied  from  the  verj''  beginning  of  the  inflamma- 
tory reaction  or  after  that  reaction  has  become  well  developed.  The 
phenomena,  however,  are  of  the  same  order  in  the  two  cases.  As  an 
example  of  the  first  we  may  describe  an  experiment  in  which  a  catgut 
thread  impregnated  with  a  5  per  cent,  silver  nitrate  solution  was  intro- 
duced subcutaneously  on  either  side  and  the  animal  killed  at  the  end 
of  eight  hours.  Here,  on  the  control  side,  the  catgut  was  found  sur- 
rounded by  a  rich  collection  or  infiltration  of  leukocytes,  somewhat 
sharply  defined,  the  infiltration  being  more  abundant  laterally,  and 
less,  as  can  be  well  understood,  toward  the  epithelial  and  the  muscular 
aspects  respectively.^  In  the  neighborhood  of  the  thread  was  a  con- 
siderable deposit  of  silver.  On  the  side  that  had  been  treated  by 
moderate  heat  during  the  same  period  the  picture  was  wholly  different. 
At  first  sight,  there  appeared  to  be  absolutely  no  reaction  around  the 
thread,  but,  on  careful  examination,  an  extraordinarily  powerful 
hyperemia  was  seen  to  be  present.  The  arteries  of  the  neighborhood 
were  dilated  to  three  and  four  times  the  size  of  those  on  the  control 
side,  and  were,  in  fact,  as  large  as  the  accompanying  veins.  Lymph- 
vessels  and  lymph-spaces  in  the  region  around  the  thread  were  widely 
distended,  and,  in  short,  there  was  a  serous  infiltration  of  the  tissues, 
which  was  most  extreme  in  the  immediate  neighborhood  of  the  thread. 
The  deposit  of  precipitated  silver  granules  appeared  much  slighter,  the 
1  Schaffer,  Berliner  Klin.  Woch.,  1910,  p.  817. 
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result  of  dilution  and  dispersion.  There  was  no  sign  of  beginning  sup- 
puration. The  early  application  of  heat  would  seem  absoluteh-  to 
have  arrested  the  suppurative  process.  Now,  with  higher  power  of 
the  microscope,  it  was  to  be  made  out  that  leukocytes  are  present  in 
the  surrounding  vessels  and  in  their  immediate  neighborhood,  although 
they  are  wanting  around  the  introduced  thread,  and  careful  examina- 
tion with  the  oil  immersion  shows  not  an  absence  of  leukocytes,  but  the 
presence  of  ''  Schatten."  There  is  not,  as  in  necrotic  processes,  a  de- 
generation and  destruction,  first,  of  the  cytoplasm  of  these  cells,  the 
nuclear  chromatin  remaining  stained,  but  various  stages  can  be  seen 
showing  a  progressive  loss  of  staining  power  on  the  part  of  the  nuclei, 
which  may  become  absolutely  colorless,  giving  rise  to  these  shadows. 
There  is  here,  therefore,  a  process  of  solution  of  the  leukocytes  in  the 
abundant  lymph  that  is  poured  out  around  the  irritant. 

The  effects  of  the  favorable  local  application  of  heat  where  there  is 
already  active  inflammation  is  shown  by  repeating  the  previous  ex- 
periment, and,  at  the  end  of  six  hours,  removing  the  threads  or  setons 
from  either  side,  and  then  applying  heat  on  the  one  side  for  six  hours. 
Here,  on  the  control  side,  there  is  a  sharply  defined  infiltration  in  the 
region  where  the  thread  has  run,  the  lesion  being  further  marked  by  the 
deposit  of  silver.  On  the  heated  side,  although  the  cell  infiltration  has 
not  wholly  disappeared,  it  is  obvious  that  there  has  been  a  great  diminu- 
tion in  the  infiltrated  cells,  which  have  also  become  more  diffuse,  and 
the  site  of  the  thread  is  occupied  by  abundant  lymph. 

Schaffer  points  out  that  if  there  be  already  a  definite  abscess  forma- 
tion, this  increased  hyperemia  under  the  influence  of  heat,  with  an  in- 
creased accumulation  of  fluid  in  the  part,  must  lead  to  increased  pres- 
sure, and,  doubtless,  to  the  pointing  of  the  abscess  along  the  line  of  least 
resistance.  His  observations,  in  fact,  afford  the  rationale  of  employing 
hot  poultices  to  encourage  the  "  pointing  "  of  abscesses.  He  has  noted 
further  that,  as  a  matter  of  practice,  after  such  treatment,  when  the 
abscess  is  incised,  the  pus  is  thinner,  more  watery,  discharges  more 
freely  and  completely,  and,  what  is  more,  a  smaller  incision  is  neces- 
sary over  the  pointing  abscess.  Similar  results  of  the  same  order  were 
obtained  where,  in  place  of  chemical  irritant,  the  threads  employed 
had  been  impregnated  with  pyococci.  There  is  the  same  apparent  and 
also  actual  reduction  in  the  leukocytosis,  the  same  arterial  hyperemia 
and  serous  transudation  of  the  whole  surrounding  tissue,  with  most 
marked  accumulation  of  fluid  immediately  around  the  thread,  and, 
what  is  remarkable,  comparing  the  control  with  the  treated  sides, 
sections  from  the  latter  exhibit  fewer  bacteria,  those  present  staining, 
many  of  them,  distinctly  more  feebly  than  those  on  the  control  side, 
while  further,  despite  the  flushing  of  the  part,  it  is  noticeable  that  the 
bacteria  are  not  widely  distributed.  There  is  not  that  evidence  that 
might  have  been  expected  of  diffusion  of  bacteria  in  consequence  of  the 
flushing-out  process.  Schaffer  places  the  upper  limit  of  beneficial  ap- 
plication of  heat  as  not  above  41°  C.  (106°  F.)  by  moist  heat,  and  not 
above  45°  C.   (113°  F.)  by  dry  heat.       Above  these  temperatures  he 
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finds  that  capillary  hemorrhages  occur  with  marked  stasis  and  leuko- 
cytic infiltration,  so  that  in  some  of  the  experiments  the  picture  came  to 
resemble  much  that  seen  in  the  controls.  He  would  confirm  the  ob- 
servations of  Filehne,  Rovighi,  and  others  that,  under  the  influence  of 
warmth,  local  infections  take  on  a  more  rapid  and  favorable  course; 
in  other  words,  that  hyperemia,  serous  transudation,  and  solution  of  the 
leukocytes  are  more  effective  in  arresting  bacterial  growth  than  is  the 
simple  leukocytic  infiltration  seen  upon  the  control  side.  We  will 
revert  later  to  the  meaning  of  these  observations. 

As  regards  the  influence  of  cold,  Schaffer,  from  his  observations,  con- 
cludes merely  that  cold  retards  the  course  of  the  inflammatory  process. 
Often  the  leukocytes  which  had  migrated  from  the  vessels  were  found 
immediately  outside  the  veins,  forming  a  layer  in  this  position.  They 
had  not  migrated  from  this  position  to  surround  the  thread — appeared, 
in  short,  to  be  paralyzed.  And,  clearly,  ice-bags  and  other  means  of 
applying  cold  had  no  effect  in  removing  the  inflammatory  infiltration, 
once  it  became  developed.  At  most,  he  observed  that  the  effects  of  these 
cold  applications  do  not  persist,  and  that  temporary  applications 
of  cold  might  be  followed  by  a  reactionary  hyperemia  similar  to  that 
induced  by  heat.  This  temporary  effect  of  cold  applications,  he 
points  out,  is  markedly  different  from  the  more  prolonged  results  of 
hot  applications.  His  observations  show  that  long-continued  applica- 
tions of  heat  are  unnecessary,  not  to  say  inadvisable.  Following  upon 
a  moist  heat  of  106°  F.  for  an  hour  or  two,  the  dilation  and  the  inflam- 
matory edema  may  persist  for  twenty-four  hours.  He  urges,  there- 
fore, repeated  short  applications  of  heat  as  the  more  appropriate  treat- 
ment. As  regards  different  forms  of  bandages,  he  is  led  to  the  conclu- 
sion that  wet  bandages,  separated  from  the  surface  by  a  water-tight 
membrane  and  left  unchanged  as  long  as  possible,  afford  the  same 
picture  as  that  given  by  hot  poultices  and  by  dry  heat  properly  applied, 
and  that  they,  therefore,  form  the  most  satisfactory  and  simplest  means 
of  aiding  the  inflammatory  process  and  bringing  it  to  a  favorable 
termination. 

These  observations  throw  a  very  strong  light  upon  the  rationale  of 
Bier's  treatment  by  induced  hyperemia.  Evidently  the  system  can 
attack  and  destroy  infective  agencies  by  one  of  two  means,  either 
through  phagocytosis  pure  and  simple,  or  by  a  method  which  liberates 
the  proteolytic  ferments  and  bactericidal  agencies  from  the  leuko- 
cytes, so  that  the  destruction  of  the  invading  organisms  becomes 
humeral  and  extracellular.  Evidently,  also,  if  we  are  to  accept  Prof. 
Schaffer's  results,  the  process  of  increased  exudation  of  the  vessels 
plus  solution  of  the  leukocytes  is  the  more  rapid  and  the  more  effect- 
ual, at  least  as  regards  the  destruction  of  the  ordinary  pyogenic  micro- 
cocci. What  it  is  in  the  inflammatory  exudate  or  edema  fluid  that 
induces  this  striking  dissolution  of  the  leukocytes  has  still  to  be  deter- 
mined: whether  we  deal  with  a  physical  action,  alteration  of  tonicity 
of  the  fluid  that  bathes  them,  or  with  the  actual  presence  of  some  body 
in  the  exudate  that  reduces  the  surface  tension  of  the  cells,  and  so  favors 
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the  passage  outward  of  their  contents.  But  evidently  it  is  an  important 
and  hitherto  little  recognized  process  in  successful  arrest  of  bacterial 
activities. 

Cell  Proliferants. — The  latest  observations  upon  the  treatment  of 
skin  wounds  would  seem  deserving  of  note  as  affording  an  indication 
that  chemotaxis  is  a  property  influencing  not  merely  the  wandering 
cells  of  the  body,  but  the  fixed  tissues  also,  and  that  cell  proliferation 
and  progressive  tissue  changes  are  induced  by  the  products  of  cell 
activity  and  dissociation  liberated  in  or  applied  to  the  inflamed  area. 

First  to  be  noted  is  Bernard  Fischer's  observation^  that  a  drop  of 
scharlach  R.,  dissolved  in  olive  oil,  introduced  by  a  fine  needle  from 
one  side  of  the  rabbit's  ear,  through  the  cartilage  into  the  subcutaneous 
tissue  of  the  other  side,  leads  to  a  remarkable  down  growth  of  the 
Malpighian  layer  of  the  epidermis  of  that  other  side,  so  that  finger-like 
processes  of  the  epiderm  extend  into  the  area  occupied  by  the  oil  drop. 
This  attraction  with  the  accompanying  cell  proliferation  can  only  be 
explained  as  primarily  of  chemotactic  nature. 

Next  in  order,  attention  may  be  called  to  the  observation  recorded 
by  more  than  one  surgeon  that  the  rate  at  which  an  open  wound  ''  skins 
over  "  from  the  periphery  is  accelerated  in  a  remarkable  manner  when 
one  or  more  skin-grafts  are  planted  over  the  free  surface.  It  has  been 
found  that  it  is  not  the  mere  growth  activity  of  these  grafts  that  is  re- 
sponsible for  this  phenomenon,  because  the  same  has  been  noted  where 
epidermal  tissues  from  other  species  have  been  implanted — i.  e.,  grafts 
which  do  not  "  take,"  whose  cells  inevitably  degenerate  and  die.  The 
only  solution  that  occurs  to  us  capable  of  explaining  this  accelerated 
growth  is  along  the  same  lines  of  chemotaxis,  namely,  that  the  products 
of  the  cell  activity  and  cell  degeneration  of  the  graft  diffusing  over  the 
surface  of  the  wound  act  like  the  oil  in  Fischer's  experiment,  and  induce 
an  accelerated  and  associated  translation  and  proliferation  of  the  epi- 
thelial cells  at  the  periphery.  Some  years  ago  Leo  Loeb  demonstrated 
the  active  movement  of  the  epidermal  cells  at  the  periphery  of  a  healing- 
wound,  showing  that  even  in  the  absence  of  cell  multiplication  what  had 
been  a  many  layered  epiderm  becomes  represented  at  the  edge  of  the 
wound  by  a  layer  but  one  or  two  cells  in  thickness — a  change  that  can 
only  be  produced  by  the  cells  moving  one  over  the  other. 

Attention  may  in  the  next  place  be  called  to  the  experiments  of  H. 
C.  Ross  on  the  induced  multiplication  of  leukocytes  outside  the  body  on 
the  surface  of  gelatin  media. ^  Ross  found  that  extract  of  hemal  glands 
and  of  many  dead  and  decomposing  tissues,  when  mixed  with  the  jelly, 
stimulate  active  division  of  the  mon<5iiuclear  leukocytes.  Studying 
more  fully  the  substances  capable  of  acting  in  the  cells  in  this  way, 
Ross  and  Cropper  found  that  they  dealt  particularly  with  bodies  ha^•ing 
the  amidin  grouping,  notably  protein  dissociation  products  such  as 

^  Verhandl.  deutsch.  Pathol.  Gesellsch.,  x.,  1907,  20;  Mi'mchonor  mod.  ^^'och., 
liii.,  1906,  204. 

^  Induced  Cell  Reproduction  and  Cancer,  London,  John  Murray,  1910.  See 
also  Sir  R.  Ross,  Proc.  Royal  Soc.  of  Med.,  v.,  1911,  No.  2,  Pathol.  Sect.,  p.  103. 
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creatin,  xanthin,  guanidin,  acctamidin,  methylamin,  etc.,  and  certain 
anilin  dyes.  They  speak  of  these  bodies  as  autecics.  Other  bodies  of 
an  alkaloidal  nature  (choHn,  neurin,  etc.)  while  themselves  incapable 
of  causing  this  cell  division,  have  a  stimulating  or  accelerating  action 
when  present.  Along  with  bodies  of  the  first  order,  Ross  notes  that 
certain  of  these  autecics  placed  upon  chronic  ulcers  induce  rapid  cell 
growth. 

And  lastly,  and  independently,  C.  J.  Macalister/  of  Liverpool, 
studying  the  action  of  the  Symphytum,  or  common  comfrey,  has  found 
in  its  active  principle  allantoin,  which  would  appear  to  be  a  potent  cell 
proliferant.  The  comfrey  is  a  large  weed  allied  to  borage,  and  from 
Saxon  times  it  has  had  a  popular  repute  in  England  and  France  in  con- 
nection with  the  treatment  of  wounds  and  fractures  ("  clown's  wound 
wort,"  "  bone-set  ").  Culpeper  and  the  old  "  Dispensatories  "  all 
speak  of  the  virtues  of  the  root,  and,  while  not  official,  it  is  referred  to  in 
Martindale  and  Westcott's  Extra  Pharmacopoeia  and  Wood  and  Bache's 
Dispensatory  of  the  United  States  of  America  (1870).^  Macalister, 
making  a  strong  infusion  of  the  root,  found  that  it  possessed  striking 
properties  in  bringing  about  marked  epithelial  growth  over  long-stand- 
ing ulcers.  Titherley  isolated  from  the  root  a  crystalline  body  having 
the  same  active  powers,  and  this  was  shown  by  subsequent  investiga- 
tions to  have  the  empirical  formula  and  all  the  properties  of  allantoin. 
It  is  not  a  little  significant  that  allantoin,  C4H6N4O3,  is  found  both  in 
animals  and  plants;  indeed,  it  is  obtainable  with  ease  by  the  alkaline 
oxidation  of  uric  acid.  We  have  here,  in  short,  a  body  which,  if  not  in 
man  an  end-product  of  purin  metabolism,  is  allied  to  Ross'  group  of 
autecics,  and  we  would  appear  to  be  at  the  threshhold  of  a  new  phase  in 
the  treatment  of  inflammation,  that,  namely,  of  the  isolation  and  em- 
ployment of  cell  proliferants  of  a  group  of  bodies  of  protein  or  nucleo- 
protein  origin  which  hasten  the  reparative  process  in  wounds. 

1  Brit.  Med.  Jour.,  1912,  i.,  10. 

-  See  Marsden,  Brit.  Med.  Jour.,  1912,  i.,  336. 
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SUPPURATION,  ABSCESS,   SINUS   AND   FISTULA,  ULCER, 
AND  GANGRENE.! 

By  Leonard  Freeman,  M.  D., 

Denver,   Colo. 

TREATMENT  OF  SUPPURATIVE  PROCESSES. 

In  the  treatment  of  inflammation  and  suppuration  "  antiphlogistic  " 
methods  were  formerly  employed,  in  which  starvation  and  the  letting 
of  blood  were  prominent  features.  This  was  done  with  the  idea  that 
inflammatory  processes  were  harmful  and  foreign  to  the  body,  and  that 
their  removal  could  best  be  accomplished  by  the  reduction  of  vascular 
congestion.  The  point  of  view,  however,  has  gradually  changed,  until 
inflammation  is  now  regarded  as  one  of  the  bodily  functions  provided 
by  nature  as  a  means  of  defense  against  bacterial  invasion.  Local 
or  general  anemia  is  no  longer  desired,  because  it  is  recognized  that  in 
the  blood  are  to  be  found  the  real  defensive  agents  of  the  tissues,  in  the 
shape  of  phagocytes  and  alexins,  which  destroy  bacteria  and  neutralize 
their  poisons.  Upon  this  theory  rests  the  justification  for  the  modern 
treatment  of  suppurative  conditions  by  means  of  heat,  passive  hyper- 
emia, vaccines,  antiferments,  vacuum-chambers,  etc.,  all  of  which, 
apparently,  merely  aid  the  natural  functions  of  the  body. 

Following  the  recognition  of  the  pathogenic  properties  of  micro- 
organisms efforts  were  for  a  long  time  mainly  directed  toward  asepsis 
and  antisepsis;  but,  without  losing  sight  of  these  vital  factors,  attention 
is  now  being  turned  to  the  importance  of  local  and  general  bodily  resist- 
ance, particularly  in  their  relations  to  the  blood,  thus  recalling  the  older 
ideas  regarding  "  good  "  and  "  bad  "  blood,  which  have  almost  been 
forgotten. 

Vaccine  and  Serum  Therapy. — When  a  colony  of  pyogenic  bacteria 
establishes  itself  within  the  tissues,  a  combat  begins  between  the  resist- 
ance of  the  body  and  the  poisons  of  the  germs.  This  resisting  power 
is  mainly  located  in  the  serum  and  in  the  white  corpuscles  of  the  blood, 
and  is  brought  into  action  by  means  of  local  congestion — inflammation. 
As  a  rule,  innumerable  leukocytes  ap^ar  upon  the  field,  varying  in 
number  according  to  the  chemotactic  properties  of  the  bacterial  toxins. 
Among  other  things,  these  leukocytes  possess  two  prominent  charac- 
teristics: the  power  of  devouring  micro-organisms  (phagocytosis) 
and  the  ability  to  form,  in  connection  with  the  proliferating  tissue- 
cells,  a  barrier  between  the  focus  of  infection  and  the  remainder  of 

^  Supplementary  to  Chapters  VI.,  VII.,  and  VIII.,  Vol.  I.,  pp.  22S-347. 
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the  body.  In  this  bacterial  strife  many  leukocytes  perish,  forming 
pus^  and  in  their  dissolution  liberate  proteolytic  ferments,  which  cause 
the  liquefaction  of  the  surrounding  tissue-cells,  thus  forming  and  en- 
larging the  abscess-cavity. 

The  blood-serum  also  takes  an  important  part  in  the  defense  by 
furnishing  a  number  of  chemical  substances  called  antibodies,  the  most 
prominent,  for  present  purposes,  being  opsonins,  bacteriolysins,  and 
anti ferments.  The  duty  of  the  opsonins  is  to  so  "  sensitize  "  the  bac- 
teria as  to  permit  of  their  more  ready  destruction  by  phagocytes; 
while  the  bacteriolysins  and  antiferments  respectively  kill  the  germs  and 
oppose  the  proteolytic  action  of  their  ferments — the  whole  process  being 
thus  directed  toward  the  removal  of  the  cause  of  suppuration  and  the 
inhibition  of  its  destructive  effects. 

It  is  likely  that  small  quantities  of  antibodies  always  exist  in  the 
blood,  or  at  least  the  ability  quickly  to  produce  them,  their  increase 
being  more  or  less  rapidly  stimulated  by  substances  called  antigens, 
of  which  bacterial  toxins  are  prominent  examples.  Therefore,  it  seems 
evident  that  if  enough  bacterial  antigens  can  escape  from  an  abscess 
into  the  circulation,  and  if  the  system  has  power  to  respond  with  a 
sufficient  quantity  of  antibodies,  recovery  should  result.  Several 
things  may,  however,  prevent  this,  prominent  among  which  are:  (1) 
an  impassible  barrier  between  the  micro-organisms  and  the  circulation, 
as  in  old  abscesses  with  thick  walls;  and  (2)  too  little  reaction  on  the 
part  of  the  blood.  The  latter  may  arise  from  overwhelming  with 
toxins  in  acute  sepsis;  or  from  feeble  resisting  powers,  which  vary 
markedly  in  different  individuals  and  at  different  times. 

Among  the  means  recently  suggested  to  assist  nature  in  her  efforts 
is  the  production  of  an  artificial  immunity  through  the  introduction 
of-  additional  antigens  (active  immunity),  or  by  means  of  serum  filled 
with  preformed  antibodies  (passive  immwiity).  In  the  former  method 
dead  cultures  of  bacteria  are  employed,  and  in  the  latter  the  blood- 
serum  of  previously  immunized  animals — diphtheria  antitoxin,  for 
instance.  The  sera  require  more  time  for  their  preparation  than  can 
usually  be  given,  while  the  hacterins  may  be  quickly  made.  This  is 
unfortunate,  because  the  former  appear,  in  the  main,  to  give  better 
results  than  the  latter.  The  vaccines  obtained  directly  from  the  in- 
fected individual  are  known  as  autogenous,  and  those  from  other 
sources  as  heterogenous  or  "  stock-vaccines  J'  The  latter  are  usually 
compounded  from  different  strains  of  the  same  germ,  while  mixed 
vaccines  are  made  from  separate  species  of  germs. 

At  present  the  treatment  of  suppurative  processes  is  usually  at- 
tempted with  bacterins,  preferably  autogenous,  although  many  ready- 
made  stock-vaccines  are  furnished  in  convenient  form.  At  first  much 
enthusiasm  was  manifested  and  extravagant  hopes  aroused,  but  ex- 
perience has  proved  to  be  somewhat  disappointing,  in  spite  of  many 
confident  claims  to  the  contrary.  The  best  results  are  obtained  in 
localized,  chronic,  and  subacute  suppurations,  in  which  the  absorp- 
tion of  antigens  is  relatively  slight  and  the  blood-supply  inadequate, 
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owing  to  connective-tissue  or  other  encapsulating  t)arriers.  In  certain 
cases  the  action  of  the  vaccine  may  perhaps  be  considerably  enhanced 
by  the  employment  of  Bier's  method  of  passive  venous  hyperemia,  as 
elsewhere  described. 

Very  acute  or  generalized  infections,  in  which  the  reactionary 
powers  are  already  more  or  less  overwhelmed  with  antigenic  toxins, 
are  seldom  if  ever  benefited  by  vaccination,  occasional  reports  of  ap- 
parent successes  being  open  to  criticism  because  spontaneous  recov- 
eries often  occur.  As  a  rule,  when  the  temperature  is  falling  and  the 
pulse  becoming  weaker  and  more  rapid,  with  other  signs  of  severe 
poisoning,  vaccines  are  probably  useless;  but  when  the  temperature  is 
maintained  and  the  general  condition  remains  reasonably  good  they 
may  be  tried,  although  the  effect  is  often  sadly  disappointing.  Hence 
it  follows  that  if  vaccines  are  to  be  of  service  they  should  be  given  earh', 
while  the  recuperative  powers  are  still  active. 

Much  better  effects  have  been  obtained  with  staphjdococcic  than 
with  streptococcic  vaccines;  in  fact,  it  may  be  said  that  clinicians  have 
largely  lost  faith  in  the  use  of  the  latter,  particularly  in  those  of  the 
"  stock  "  variety,  although  Weaver  and  Tunnicliff  have  recently  shown 
that  four  out  of  five  commercial  streptococcic  vaccines  produced  im- 
munizing effects  in  guinea-pigs.  Rapid  recoveries  often  occur  in 
staphylococcic  infections  of  the  skin,  such  as  small  carbuncles,  pus- 
tules (acne),  boils,  and  especially  in  furunculosis.  In  fact,  it  has  even 
been  asserted  by  Deaver  and  others  that  vaccination  should  .be  the 
method  of  choice  in  the  treatment  of  such  cases.  Probably  something 
can  also  be  gained,  as  regards  time  at  least,  in  long-continued  sup- 
purations, such  as  frequently  follow  infections  of  the  extremities,  and 
stubborn  sinuses  and  wounds  which  are  slow  to  heal  are  sometimes 
favorably  influenced. 

Whether  the  prophylactic  use  of  vaccines  prior  to  operations  will  ever 
be  generally  recognized  is  yet  to  be  seen,  but  so  far  comparativeh" 
little  has  been  done  in  this  direction.  For  this  purpose  mixed  vac- 
cines of  staphjdococci,  streptococci,  and  colon  bacilli  may  be  em- 
ployed (Ritchie).  Tuffier  and  Rouville  assert  that  it  has  not  been 
demonstrated  that  immunization  can  be  accomplished  by  pre-operative 
vaccination. 

It  should  never  be  lost  sight  of  that  in  suppurative  conditions 
vaccine  therapy  must  at  present  be  considered  merely  as  a  more  or 
less  valuable  adjunct  to  ordinary  and  recognized  surgical  procedures 
and  not  as  a  curative  measure  in  itself.  When  pus  is  present  it  should 
be  evacuated,  and  when  moist  heatfor  drainage  are  indicated  they 
should  promptly  be  used,  just  as  has  alwa^'s  been  done. 

The  "opsonic  index,"  introduced  by  Wright,  is  no  longer  regarded 
by  clinicians  as  an  infallible  indication  as  to  size  and  frequency'  of 
dosage,  because  of  its  uncertainty  and  the  difficult^'  of  its  accurate 
determination.  The  clinical  symptoms  and  course  of  the  individual 
case  are  considered  to  be  much  more  reliable.  There  is  some  difference 
of  opinion  as  to  whether  treatments  should  be  administered  at  longer  or 
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at  shorter  intervals,  but  the  preponderance  of  evidence  seems  to  be  in 
favor  of  the  former,  a  good  working  average  being  about  five  or  six 
days.  The  doses  should  be  small  rather  than  large,  especially  if  there 
is  already  a  tendency  to  "  overvaccination  "  or  if  the  intervals  between 
injections  are  short.  A  moderate  dose  of  stre])tococci  approximates 
15,000,000  to  25,000,000,  and  of  staphylococci,  50,000,000  to  200,000,000. 

From  what  has  been  said  it  will  be  seen  that  the  use  of  vaccine 
therapj^  requires  not  only  a  careful  study  of  cases,  but  also  considerable 
technical  skill.  Hence,  in  order  to  obtain  the  best  effect  with  the  least 
danger,  the  procedure  should,  as  a  rule,  be  employed  only  by  those  who 
have  been  properly  trained  in  both  of  these  directions. 

In  surgical  tuberculosis  there  is  much  diversity  of  opinion  regarding 
the  usefulness  of  vaccine  therapy.  In  bone  and  joint  lesions  the 
opinion  among  orthopedists  seems  to  be  rather  unfavorable  (Ridlon, 
Goldthwait,  etc.),  but  with  tuberculous  lymph-nodes  the  results  are 
undoubtedly  better,  Murphy  and  others  claiming  almost  invariable  suc- 
cess in  cases  treated  before  extensive  caseation  and  liquefaction  have 
occurred.  Although  tuberculous  abscesses  may  be  benefited  by  a 
prolonged  course  of  tuberculin,  other  and  more  reliable  methods  of 
treatment  should  be  used  in  conjunction.  If  much  necrotic  tissue 
is  present,  in  the  shape  of  caseous  masses  or  bone  sequestra,  surgical 
procedures  are  always  indicated.  When  the  infection  is  a  mixed  one, 
the  use  of  bacterins  may  be  advantageously  alternated  with  injections 
of  tuberculin,  as  practised  by  Willard  and  Thomas. 

Antiferment  Treatment  of  Abscesses. — This  was  introduced 
by  A.  Miiller  in  1907  and  has  been  more  or  less  extensively  employed 
since  then,  principally  by  foreign  surgeons.  Its  theoretic  justification 
seems  clear  enough,  although  its  practical  utility  has  not  been  so 
satisfactorily  deixionstrated.  In  every  acute  abscess  the  strife  be- 
tween the  tissues  and  the  invading  bacteria  is  accompanied  by  the  death 
of  vast  numbers  of  polymorphonuclear  leukocytes.  In  disintegrating 
they  liberate  a  ferment  known  as  proteolysin,  which  possesses  the 
power  of  dissolving  the  surrounding  albuminous  tissues  and  thus 
promoting  their  absorption.  In  this  manner  the  abscess  enlarges 
itself  through  the  destruction  of  its  environment.  The  toxic  sub- 
stances which  are  taken  up  by  the  circulation  produce  fever,  loss  of 
appetite,  and  the  various  deleterious  effects  accompanying  purulent 
inflammation.  Hence  it  seems  reasonable  to  assume  that  if  this  pro- 
teolytic action  could  be  inhibited  much  good  might  often  be  accom- 
plished by  ameliorating  general  symptoms,  by  lessening  the  local  de- 
struction of  tissue  with  its  resulting  deformity,  and  by  cutting  short 
the  inflammatory  process. 

Nature  attempts  to  do  this  by  means  of  aritiferments  contained  in 
the  serum  of  the  blood,  which  have  the  power  of  neutralizing  the  pro- 
teolytic ferments  of  the  leukocytes,  although  they  have  no  bactericidal 
action.  Unfortunately,  however,  in  many  inflammatory  conditions 
the  circulation  is  so  impeded  that  these  substances  cannot  reach  the 
abscess-cavity  in  sufficient  quantity  to  produce  the  desired  effect.     E. 
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Miiller  proposes  to  remedy  this  deficiency  by  suppl^-ing  large  amounts 
of  serum  artificially,  through  injections  into  abscesses,  irrigations  of 
suppurating  surfaces,  and  packing  of  pus-cavities  with  saturated  gauze. 
Through  experimentation  he  found  that  sterile  serum,  obtained  from 
the  tunica  vaginahs  and  the  peritoneal  and  pleural  cavities,  was  par- 
ticularly rich  in  antiferments,  most  of  his  work  being  done  with  fluids 
from  hydroceles  and  cases  of  ascites.  Serum  from  the  patient's  own 
blood  may  be  used  if  desired,  as  may  also  a  preparation  knowTi  as 
leukojermentin,  which  is  manufactured  from  the  blood  of  the  horse  and 
is  said  to  be  efficient.     Plain  horse-serum  has  also  been  recommended. 

The  method  employed  in  closed  abscesses  is  to  evacuate  the  pus  and 
insert  the  serum  through  a  small  incision,  a  canula,  or  a  large  aspirating 
needle,  with  due  regard  to  surgical  cleanliness  and  to  the  avoidance 
of  overdistention  of  the  cavity.  A  preliminary  irrigation  with  nor- 
mal salt  solution  may  be  of  advantage  when  the  pus  is  thick  or  the 
cavity  unusually  large  or  irregular.  When  the  case  progresses  favoraljly 
the  pus  soon  becomes  watery,  the  general  and  local  symptoms  rapidlj' 
subside,  and  the  abscess  disappears  wdthin  a  few  days,  leaving  little  if 
any  deformity.  Success  of  this  character  is  claimed  by  a  numlDer  of 
investigators  in  about  50  per  cent,  of  favorable  cases  without  reference 
to  the  species  of  bacteria  concerned,  but  this  has  not  been  substantiated 
by  others. 

The  general  opinion,  as  voiced  by  Hesse,  seems  to  be  that,  as  a  rule, 
this  procedure  should  not  be  employed  in  acute  closed  abscesses,  be- 
cause of  the  likelihood  of  failure,  the  frequent  necessity  for  repeated 
injections,  the  danger  in  delaying  operative  procedures,  and  the  possi- 
bility of  producing  anaphylaxis.  It  is  better  to  use  it  merely  as  an  ad- 
junct to  ordinary  surgical  measures,  in  the  form  of  irrigations  or  of 
saturated  gauze  packing,  when  it  may  contribute  to  a  more  speedy  and 
satisfactory  recovery.  When  the  pus-cavities  have  smooth  walls,  and 
especially  when  encapsulation  exists,  the  chance  of  success  by  injection 
increases,  hence  the  method  should  be  particularly  applicable  to  such  a 
condition  as  an  inflamed  bursa.  The  passive  hj-peremia  of  Bier  ma}- 
be  combined  with  the  antiferment  treatment  to  advantage. 

By  determining  the  presence  or  absence  of  proteolytic  ferment,  a 
differentiation  may  be  made  between  ordinary  and  tuberculous  pus 
(Miiller-Jochmann  test). 

The  Ferment  (Trypsin)  Treatment  of  Cold  Abscesses,  Tubercu= 
lous  Fistulae,  Etc. — This  is  the  exact  opposite  of  the  antiferment  treat- 
ment. In  ordinary  abscesses  antiferments  are  introduced  in  order  to  in- 
hibit excessive  action  of  the  leukocyticr^Droteolysins,  but  in  tuberculous 
abscesses,  according  to  Jochmann,  the  corpuscular  elements  are  deficient 
in  these  enzymes,  and  they  should  be  added  in  order  to  promote  solu- 
tion and  absorption  of  the  albuminous  contents.  In  other  words,  we 
should  try  to  render  "  warm  abscesses  cold  and  cold  abscesses  warm." 
Considerable  success  is  claimed  for  the  method,  especially  in  supjiura- 
tive  processes  of  the  soft  parts  and  joints,  and  even  in  sinuses,  ulcers, 
and  tuberculosis  of  the  tendon  sheaths;  in  fact,  just  such  cases  as  are 
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often  treated  with  iodoform  and  glycerin,  bismuth,  etc.,  which  probably 
also  owe  their  beneficial  effects  to  the  same  general  principle,  namely, 
their  chemotactic  action  upon  ferment-bearing  leukocytes.  The  fer- 
ments, however,  possess  the  advantage  that  they  may  be  used  in  smaller 
amounts  and  are  free  from  danger. 

At  first  Jochmann  employed  ferments  made  from  bone-marrow, 
spleen,  and  human  pus,  but  later  he  determined  that  as  good  if  not 
better  results  followed  the  use  of  trypsin,  from  the  pancreas  of  cattle 
and  hogs,  which  can  now  easily  be  obtained  in  sterile  ampullae  (1  per 
cent.)  ready  for  injection.  The  glycerin  in  these  ampullae  being  too 
strong,  it  should  be  diluted  about  ten  times  with  normal  salt  solution. 

When  trypsin  is  injected  into  normal  tissues  neither  local  nor 
general  effects  are  produced,  but  they  may  both  occur  to  a  moderate 
degree  where  tuberculous  lesions  are  concerned,  owing  to  increased 
activity  in  the  processes  of  absorption.  In  the  treatment  of  abscesses 
of  the  joints  or  elsewhere,  1  to  2  c.c.  of  the  trypsin  solution  are  intro- 
duced through  a  canula  or  a  large  aspirating  needle  inserted  obliquely 
where  the  skin  is  not  too  thin.  Onlj^  a  few  applications  are  necessary 
in  some  instances,  while  in  others  many  may  be  required.  In  favorable 
cases  the  contents  of  the  abscess  rapidly  fluidify  and  become  brownish 
in  color,  granulation  tissue  taking  their  place  as  absorption  progresses. 

Sinuses  should  not  only  be  irrigated  and  filled,  but  the  trypsin  should 
also  be  injected,  when  practicable,  into  their  surrounding  walls. 

When  joints  are  treated,  injections  must  be  made  in  various  places 
not  only  within  the  cavity,  but  also  around  it,  so  as  to  insure  thorough 
distribution  of  the  material,  because  it  must  be  in  actual  contact  with 
the  diseased  tissues  in  order  to  act  upon  them.  The  tissue  injections 
cause  pain,  but  it  is  seldom  excessive,  and  may  be  modified  by  the 
addition  of  novocain  to  the  trypsin.  Dry  trypsin  powder  can  some- 
times advantageously  be  used  in  connection  with  tuberculous  ulcera- 
tions. 

For  a  number  of  years  J.  B.  Murphy  has  employed,  with  good 
results,  injections  of  2  per  cent,  formalin  and  10  per  cent,  iodoform  in 
88  per  cent,  glycerin  in  the  treatment  of  tuberculous  abscesses.  Others 
have  combined  the  formalin  with  Beck's  bismuth  paste,  especially  in 
the  presence  of  mixed  infections  with  streptococci.  Like  other  things, 
the  formalin  mixture  probably  owes  most  of  its  efficiency  to  its  chemo- 
tactic action. 

Leukoprophylaxis. — Numerous  efforts  have  been  made  to  obtain  , 
immunity  to  surgical  infection  by  artificially  increasing  the  number  of 
leukocytes,  either  locally  or  generally.  A  general  leukocytosis  can  ex- 
perimentally be  obtained  in  animals  by  the  administration  of  various 
substances,  including  nucleinic  acid  and  thallianin,  but  the  clinical 
results  in  man  have  not  been  convincing.  The  same  may  be  said  of  the 
local  leukocytosis  produced  by  leaving  in  the  peritoneal  cavity,  following 
an  operation,  a  quantity  of  physiologic  salt  solution,  nucleinic  acid, 
horse-serum,  olive  oil,  etc.  In  this  connection  should  be  mentioned  the 
aseptic  abscesses  produced  by  the  injection  of  chemicals  (see  Vol.  I., 
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p.  228),  and  also  the  various  "  setons  "  and  "  issues,"  which  have  long 
since  been  abandoned. 

Treatment  by  Means  of  Hyperemia  (Bier). — A  vast  number  of 
contributions  relative  to  the  treatment  of  acute  and  chronic  suppura- 
tive conditions  by  this  method  have  appeared  in  recent  years.  The 
final  judgment  may  be  regarded  as  favorable,  although  much  of  the 
original  enthusiasm  seems  to  have  disappeared,  and  the  method  has 
not  been  adopted  by  the  profession  in  general  as  extensively  as  at  first 
seemed  probable.  This  apathy  is  perhaps  due  to  several  causes: 
to  fear  of  damage  from  the  constricting  rubber  band,  to  lack  of  knowl- 
edge and  confidence,  and  to  the  uncertainty  of  the  results  and  the 
length  of  time  often  necessary  to  obtain  them.  Especially  in  non- 
tuberculous  suppuration,  the  tendency  has  been  more  toward  the  em- 
ployment of  constriction-hyperemia  as  an  adjunct  to  ordinary  surgery 
rather  than  as  a  curative  measure  in  itself;  the  idea  being  first  to  incise 
the  affected  part,  perhaps  making  a  smaller  opening  than  is  ordinarily 
considered  advisable,  and  then  to  apply  constriction,  thus  securing 
a  better  ''  external  "  in  contradistinction  to  "  internal  "  drainage. 
The  procedure  is  supposed  to  inhibit  sepsis,  lessen  suffering,  increase 
drainage  of  the  tissues,  and  hasten  recovery,  and  there  is  unquestion- 
ably considerable  truth  in  this,  although  the  results  are  not  always  as 
brilliant  as  we  should  like  to  have  them.  On  the  other  hand,  Frangen- 
heim  expresses  the  opinion,  based  on  extensive  animal  experimentation, 
that  passive  hyperemia  has  no  effect  upon  the  ordinary  bacteria.  In  no 
instance  could  he  prevent  abscess  formation,  but,  on  the  contrary,  sup- 
puration was  hastened  and  increased,  and  was  often  accompanied  by 
excessively  stubborn  infiltrations  of  the  surrounding  tissues. 

It  should  be  more  generally  known  that  serious  infections  maj'  often 
be  checked  or  ameliorated  by  the  early  use  of  passive  hyperemia 
before  suppuration  has  appeared.  This  is  of  particular  moment  in 
septic  conditions  of  the  fingers,  where  the  application  of  a  moderately 
tight  rubber  band  around  the  proximal  phalanx  for  a  few  hours  daily 
may  result  in  the  speedy  chsappearance  of  the  chfficulty. 

The  technic,  which  is  sufficiently  described  in  Vol.  I.,  p.  252,  has 
not  been  essentially  altered.  It  is  simple  enough  in  most  cases,  al- 
though some  conditions  require  the  use  of  quite  complicated  and  ex- 
pensive apparatus.  The  small  vacuum  cups  employed  for  suction  in 
sinuses  and  abscesses  can  now  easily  be  obtained,  and  may  be  used  to 
much  advantage  in  many  instances. 

Different  theories  have  been  advanced  to  explain  the  action  of 
passive  hyperemia.  Some  of  these  are:  the  autovaccination  from  local 
retention  of  bacterial  products;  the  antiferments  in  the  accumulated 
blood;  the  bacteriolysins;  the  increased  phagocytosis;  the  supposed 
augmentation  of  nutrition;  the  fixation  of  an  increased  amount  of  oxygen 
by  the  hemogloljin,  and  the  mere  improvement  in  drainage  from  a 
reversal  of  the  lymphatic  flow.  It  is  possible  that  all  of  these  factors 
may  plaj^  a  part  in  the  general  phenomenon  that  "  nature  cures  by 
congestion,"  which  has  been  taken  advantage  of  for  ages  in  the  em- 
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pirical  application  of  poultices,  cups,  liniments,  irritating  plasters,  and 
blisters. 

Experience  has  shown  that  Bier's  method  may  sometimes  be  used 
to  advantage  in  appropriate  cases  in  connection  with  bismuth-paste, 
ferments,  or  vaccines. 

Oxygen  Treatment. — The  application  of  pure  oxygen  in  various 
suppurative  processes  ("  Thiriar  method")  is  recommended  by  Weiss 
and  Sencert,  who  claim  that  it  not  only  increases  the  diapedesis  of 
leukocytes,  but  also  augments  their  phagocytic  properties.  If  the  x-ray 
is  used  in  addition,  the  oxygen  is  said  to  be  converted  into  ozone  and 
the  beneficial  effects  correspondingly  increased.  It  appears  to  be  of 
especial  service  in  peritonitis,  but  may  also  be  employed  in  suppuration 
of  the  joints,  the  pleura,  etc.,  as  well  as  in  many  phlegmonous  conditions 
and  even  in  gangrene.  The  procedure  consists  in  exposing  the  affected 
part  to  a  continuous  stream  of  oxygen  which  is  conducted  into  the 
peritoneal  or  other  suppurating  cavity  through  a  drainage-tube,  and  al- 
lowed to  escape,  if  necessary,  through  other  tubes  placed  at  some  dis- 
tance from  the  first. 

DIAGNOSIS   AND  TREATMENT  OF  SINUS   AND  FISTULA. 

Until  comparatively  recently  the  management  of  sinuses  has  been 
unsatisfactory,  it  being  often  difficult  to  ascertain  their  origin  or  to 
trace  them  in  their  ramifications,  our  efforts  being  largely  confined 
to  guesswork  and  to  the  use  of  colored  solutions  and  probes.  Even 
when  accurate  diagnosis  was  possible,  treatment,  operative  or  other- 
wise, frequently  failed  to  effect  a  cure. 

Within  the  last  few  years,  however,  several  procedures  have  been 
developed  which  promise  better  results;  the  most  important  being 
the  employment  of  bismuth  paste,  vaccines,  passive  hyperemia, 
vacuum  cups,  and  the  "ferment  treatment"  by  means  of  trypsin. 
With  all  of  these  methods,  however,  a  necessary  preliminary  is  the  re- 
moval of  foreign  bodies  that  may  be  present,  such  as  bone  sequestra,  non- 
absorbable ligatures,  calcareous  nodules,  etc.  These  may  often  be  lo- 
cated with  the  a;-ray.  The  best  results  have  been  obtained  in  tubercu- 
lous lesions,  although  other  kinds  of  chronic  sinuses  may  be  benefited. 

Beck's  Bismuth=paste. — In  1906  E.  Beck  recommended  the  use 
of  subnitrate  of  bismuth  in  the  diagnosis  and  treatment  of  chronic 
sinuses  and  tuberculous  cavities.  The  method  has  since  been  widely 
adopted  in  this  and  other  countries,  with  a  considerable  measure  of 
success.  It  is  simple,  painless,  and  quite  free  from  danger  when  proper 
precautions  are  employed.  According  to  Beck,  the  method  is  ap- 
plicable to  "  all  chronic  suppurative  sinuses,  fistulae  or  abscess-cavities, 
whether  of  tuberculous  or  other  infectious  origin,  with  the  exception 
of  fistulae  of  the  gall-bladder,  pancreas,  or  those  communicating  with 
the  cranial  cavity."  Beck  states  that  70  per  cent,  of  a  long  series 
of  cases  were  cured  without  surgical  intervention,  and  that  onlj^  6 
were  ultimately  given  up  as  hopeless;  but  it  should  be  understood  that 
the  experiences  of  many  other  surgeons,  although  in  the  main  encourag- 
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ing,  have  not  been  universally  so  favorable  as  that  of  the  originator 
of  the  method. 

Technic. — The  formula  for  diagnostic  and  most  other  purposes  con- 
sists of  subnitrate  of  bismuth,  1  part  (33  per  cent.);  yellow  or  white 
vaselin,  2  parts  (67  per  cent.).  The  vaselin  should  be  sterilized  by 
boiling,  and  while  it  is  still  hot  the  bismuth  may  be  added.  The  lat- 
ter must  be  pure  and  free  from  arsenic,  so  as  to  avoid  disagreeable  and 
even  dangerous  symptoms. 

In  order  to  keep  water  out  of  the  paste,  which  would  interfere  with 
its  usefulness,  the  receptacles  in  which  it   is  prepared  and  conserved 


Fig.  1. — Types   of  Syringes  Used  for  Bismuth-paste  Injections.      (Beck.) 
A,  Glass  syringe  for  sinuses;  B,  glass  syringe  for  empyema;  C,  metal  syringe  for  rectal  cases. 

and  the  syringe  with  which  it  is  injected  must  be  sterilized  by  dry  heat, 
and  if  the  plunger  of  the  syringe  needs  lubrication,  oil  and  not  water 
should  be  used.  For  the  same  reason  there  should  be  no  preliminary 
irrigation  of  the  part  to  be  treated. 

For  injecting  the  paste,  an  ordinary  glass  syringe  with  a  rounded 
end  is  sufficient  in  most  cases,  although  instruments  of  special  shape 
are  sometimes  required,  as  in  certain  forms  of  rectal  fistulae  (see  Fig. 
1).  A  sharp  needle  should  never  be  used,  l^ecause  a  vein  might  be 
penetrated,  thus  leading  to  pulmonary  emboli.     The  material,  after 
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fluidification  over  a  water-bath,  is  drawn  into  the  warmed  syringe,  the 
nozzle  of  which  is  pressed  firmly  against  the  opening  of  the  sinus  and  the 
piston  slowly  depressed  until  the  cavity  is  filled.  This  is  indicated  by 
the  resistance,  by  a  feeling  of  tension  on  the  part  of  the  patient,  or  by 
regurgitation  of  the  paste.  The  sinus  or  cavity  should  not  be  cureted 
or  otherwise  previously  prepared,  except,  perhaps,  to  clean  its  orifice 
with  alcohol.  It  is  absolutely  essential,  both  for  diagnostic  and  thera- 
peutic purposes,  that  the  bismuth  should  penetrate  into  all  recesses,  and 
failure  to  accomplish  this  may  be  responsible  for  lack  of  success. 

Following  a  satisfactory  injection  it  is  marvelous  what  an  accurate 
knowledge  can  be  obtained  of  the  minute  ramifications  of  a  compli- 


FiG.  2. — Ttjeerculosis  of  Sacrum,  Mistaken  for  Hip-joint  Disease.     (Beck.) 

cated  sinus  by  means  of  a  radiogram,  especially  if  stereoscopic  pictures 
are  obtained.  One  is  often  surprised  at  the  devious  course  of  suppu- 
rating tracts  and  at  their  unsuspected  origins  (Fig.  2), 

In  cases  of  long  standing,  and  those  which  have  begun  to  yield  to 
treatment,  it  may  occasionally  be  desirable  to  employ  a  paste  of  firmer 
consistency,  which  affords  a  better  support  to  the  advancing  granula- 
tions and  has  less  tendency  to  work  out  of  the  sinus.  The  formula  for 
this  is:  bismuth  subnitrate,  30  per  cent.;  paraffin  (120°  F.,  melting- 
point),  5  per  cent.;  yellow  or  white  vaselin,  60  per  cent.;  white  wax, 
5  per  cent. 

In  the  treatment  of  cold  abscesses  their  contents  are  evacuated 
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by  means  of  a  short  incision,  through  which  are  introduced  not  over 
100  gm.  of  10  per  cent,  bismuth  in  vaseHn,  without  drainage  of  the 
cavity  or  closure  of  the  wound.  Gentle  massage  may  assist  in  a  more 
thorough  distribution  of  the  paste.  As  contraction  of  the  abscess 
takes  place  the  small  opening  is  closed  against  bacterial  invasion  by 
the  bismuth,  which  is  gradually  forced  through  it,  thus  avoiding  the 
disastrous  effects  of  mixed  infection  and  ''  hectic  fever."  One  injec- 
tion is  usually  sufficient,  although  it  may  become  necessary  to  reopen 
the  incision  in  order  to  let  out  accumulated  serum.  The  copious  dress- 
ings should  frequently  be  changed,  with  the  utmost  regard  for  surgical 
cleanliness. 

Good  results  are  often  obtained  in  thoracic  empyemata,  even  when 
the  cavities  are  large  and  of  long  standing,  although  many  months  are 
sometimes  consumed  in  treatment.  In  order  to  avoid  danger  of 
poisoning  w^hen  a  very  large  quantity  of  paste  is  employed,  the  amount 
in  excess  of  100  gm.  should  be  removed  with  olive  oil  within  twent}'- 
four  hours,  providing  it  does  not  work  out  spontaneously.  Closed 
empyemata  may  sometimes  be  cured  in  this  waj^  without  the  incon- 
venience associated  with  drainage,  but  the  attempt  should  be  made 
with  great  reservation  and  caution. 

Long  and  narrow  fecal  and  urinary  fistulae  ma}'  occasionally  be 
obliterated  with  bismuth-paste,  the  postoperative  ones  being  more 
favorable  than  those  due  to  tuberculosis.  The  procedure  is  not  effect- 
ive, however,  in  large  or  short  fistulse,  and  should  not  be  employed 
until  the  tract  becomes  chronic  and  its  walls  sufficiently  strong  to 
avoid  the  danger  of  bursting. 

Attention  has  been  strongly  attracted  to  the  treatment  of  anal 
and  rectal  fistulae  with  bismuth,  but  unless  the  cases  are  carefully 
selected  and  the  proper  technic  scrupulously  followed,  disappointment 
is  apt  to  result.  It  is  essential  that  the  fistula  should  be  chronic,  its 
opening  into  the  bowel  not  too  large,  and  it  must  be  of  such  a  charac- 
ter that  it  can  be  completely  filled  in  all  its  ramifications.  Even  then 
failure  is  frequently  encountered. 

With  the  patient  in  the  knee-chest  position,  the  part  is  cleaned 
with  alcohol  and  the  paste  slowly  injected  without  force  until  a  feeling 
of  distention  is  experienced,  the  escape  of  material  into  the  bowel  being 
controlled,  if  necessary,  by  pressing  a  finger  against  the  internal  ojien- 
ing  of  the  fistula.  Special  syringes  with  long  curved  points  (Fig.  1) 
are  used  for  injecting  certain  fistulse  through  a  proctoscope  from  within 
the  bowel. 

In  the  tuberculosis  of  glands  and  joints  Beck  advises  against  the 
use  of  bismuth  before  the  formation  of  an  abscess  has  occurred;  in  fact, 
it  is  probably  unwise  to  attempt  the  injection  of  solid  tissues  under  any 
circumstances. 

Therapeutic  Effects. — These  are  probalily  largely  due  to  chcmotac- 
tic  action,  the  attracted  leukocytes  furnishing  a  proteolytic  ferment 
which  stimulates  the  stagnant  activity  of  the  surrounding  tissues. 
In  adchtion  to  this,  chemical  action,  from  the  liberation  of  small  quanti- 
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ties  of  nitric  acid,  is  possibly  of  some  assistance;  and  there  is  no  ques- 
tion regarding  the  importance  of  the  mechanical  support  afforded  the 
new  granulation  tissue  by  the  presence  of  the  injected  material.  It 
has  even  been  suggested  that  the  radio-activity  of  bismuth  may  exercise 
a  curative  effect,  and,  with  this  idea  in  view,  Beck  has  sometimes  em- 
ployed the  x-ray  at  intervals  of  a  few  days  with  favorable  results,  the 
action  being  apparently  increased  by  the  addition  of  salicylate  of 
strontium  to  the  paste.  It  is  also  claimed  that  the  efficiency  of  the 
paste  is  increased  by  the  incorporation  of  i  to  1  per  cent,  of  formalin, 
especially  when  streptococci  are  present. 

If  the  purulent  discharge  rapidly  becomes  serous,  it  will  often  not 
be  necessary  to  give  another  injection.  In  any  case,  the  first  treat- 
ment should  usually  not  be  repeated  within  a  week.  The  aim,  however, 
should  be  to  keep  the  cavity  filled  until  it  is  healed,  which  may  neces- 
sitate injections  every  three  or  four  days.  If  improvement  is  going 
to  result,  it  should  be  apparent  within  a  month  at  most.  If  inflam- 
mation or  increased  suppuration,  requiring  drainage,  should  occur,  it 
usually  means  that  some  part  has  not  been  reached  by  the  injection. 
When  the  cure  is  complete  the  bismuth  is  slowly  absorbed  and  replaced 
by  connective  tissue. 

Dangers. — The  method,  although  in  general  harmless,  is  not  free 
from  danger,  a  number  of  instances  of  severe  poisoning  and  a  few  deaths 
having  been  reported.  Beck  himself  advises  "  a  healthy  conservatism 
in  the  use  of  the  paste."  There  are  two  distinct  varieties  of  poisoning, 
according  to  Beck: 

(1)  Acute  nitrite  poisoning,  from  the  internal  use  of  bismuth. 
This  is  the  most  common  form,  and  is  due  to  the  rapid  intestinal  forma- 
tion and  absorption  of  nitrites  with  a  consequent  methemoglobinemia, 
leading  to  cyanosis,  dyspnea,  abdominal  cramps,  and  diarrhea. 

(2)  "  The  slow  but  constant  absorption  of  the  metallic  bismuth  from 
either  the  intestinal  tract  or  the  serous  cavities,  or  when  injected  into 
wounds — bismuth  poisoning.  The  first  symptom,  a  slight  lividity 
of  the  skin,  appears  during  the  second  or  third  week.  Later  we  find 
small  blue  ulcerations  of  the  gums  and  back  of  the  wisdom  teeth,  and 
a  black  discoloration  underneath  the  tongue.  Soon  thereafter  the 
patient  complains  of  nausea,  headache,  and  frequently  diarrhea.  The 
urine  contains  epithelial  casts  and  some  albumin.  If  the  progress 
is  not  checked,  the  ulcerations  will  enlarge,  the  teeth  become  loose,  and 
the  patient  becomes  cyanotic  and  begins  to  lose  considerably  in  weight, 
and  finally  may  succumb  to  the  effects  of  poisoning." 

From  the  standpoint  of  safety,  it  is  better  not  to  exceed  100  gm. 
at  the  first  injection,  although  subsequently  this  amount  may  be  con- 
siderably increased,  even  up  to  20  ounces  (Beck),  especially  in  cavities 
with  large  openings,  such  as  old  empyemata.  In  very  susceptible 
individuals  poisoning  has  even  been  known  to  occur  following  doses 
of  but  a  few  grams.  Large  quantities  must  not  be  inserted  within  the 
peritoneal  cavity;  and  recent  sinuses  following  operation,  especially 
about  the  abdomen,  should  never  be  injected,  not  only  for  fear  of  burst- 
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ing  their  walls  and  of  poisoning,  but  also  because  they  may  heal  spon- 
taneously if  let  alone. 

If  alarming  toxic  symptoms  appear,  they  can  almost  always  be 
rapidly  checked  by  immediate  removal  of  the  bismuth  by  washing  out 
with  warm,  sterile  olive  oil.  Beck  advises,  however,  not  to  regard 
too  seriously  the  slight  oral  manifestations,  which  frequently  mean  but 
little,  and  are  really  of  favorable  prognostic  importance.  When  neces- 
sary the  oil  may  be  left  in  for  from  twelve  to  twenty-four  hours,  and  the 
resulting  emulsion  sucked  out  with  an  appropriate  syringe  armed  with 
a  rubber  catheter.  The  material  should  never  be  scraped  out  for  fear 
of  injuring  the  protecting  granulations  and  increasing  absorption. 

In  the  interests  of  safety,  various  substitutes  for  the  subnitrate  of 
bismuth  have  been  recommended,  such  as  the  subcarbonate,  oxy- 
chlorate,  and  subgallate  of  bismuth,  the  oxid  of  iron,  and  various  emul- 
sions of  chalk  and  other  substances.  Although  these  materials  may  be 
satisfactorily  used  for  diagnostic  purposes,  Beck  firmly  insists  upon 
the  superior  therapeutic  properties  of  the  subnitrate,  in  spite  of  reports 
to  the  contrary,  especially  as  regards  the  subcarbonate. 

Operative  Treatment  of  Sinus  and  Fistula. — Anal  Fistula  (see  also 
Chapter  on  Rectal  Surgery,  Vol.  VI.,  p.  625). — Increased  stress  has  been 
laid  upon  the  preservation  of  the  sphincters  in  anal  fistula,  especially"  the 
internal,  which  is  by  far  the  more  important  of  the  two.  This  is  best 
accomplished,  in  suitable  cases,  by  turning  back  from  the  margin  of  the 
anus  a  flap  large  enough  to  include  in  its  substance  the  fistulous  tract 
and  all  its  ramifications  (Mackenzie),  which  are  then  dissected  from 
the  under  surface  of  the  flap  and  the  rectal  opening  closed  by  catgut 
from  within  the  bowel. 

A  strong  plea  has  been  made  by  Pennington  and  others  for  a  return 
to  a  modified  form  of  the  old  ligature  treatment  of  anal  fistulse  with 
high  openings,  claiming  that  sphincter  action  will  thus  be  better  pre- 
served. This  may  be  true  in  certain  cases,  but  the  method  has  not 
obtained  extensive  recognition,  which  may  also  be  said  of  the  treatment 
by  means  of  cataphoresis  (Wallis). 

Excision  of  the  entire  fistulous  tract,  followed  by  immediate  suture, 
may  succeed  in  uncomplicated  fistulse,  but  the  outcome  can  seldom  be 
depended  upon.  It  can  appropriately  be  tried  in  tuberculous  cases 
in  which  the  lesion  is  confined  within  well-defined  limits. 

Pedunculated  Flaps. — Abrashanoff  advocates  the  closure  of  various 
forms  of  abdominal  and  other  fistulse  by  means  of  pedunculated  flaps. 
A  flap,  of  appropriate  size,  is  cut  from  a  neighboring  tissue,  such  as 
muscle  or  fascia,  so  as  to  form  a  loosely  fitting  plug  when  inserted 
into  the  sinuses,  retraction  being  prevented  by  a  few  sutures  around 
the  opening.  In  favorable  cases  secretion  is  said  to  he  at  once  checked 
and  closure  soon  accomplished. 

Coffey's  method  for  the  closure  of  persistent  abdominal  fecal 
fistulae  is  both  ingenious  and  effective.  After  calling  attention  to  the 
high  mortality  accompanying  the  ordinary  intraperitoneal  methods,  he 
describes  the  following  extraperitoneal  procedure  (Plate  I.): 


PLATE   1. 


^' 


Coffey's  Method  for  the  Closure  of  Persistent  Abdominal  Fecal  Fistula. 
(Robert  C.  Coffey,  Annals  of  Surgery,  June,  1907.) 
Diagrams  showing  sectional  views  to  illustrate  the  mechanism  of  the  suturing 
and  drainage:  A.  Transverse  section  through  the  fistula  and  layers  of  the  abdominal 
wall.  B.  Longitudinal  section  in  line  of  the  incision  shown  in  the  previous  picture. 
C.  Result  following  closure  of  artificial  anus. 
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(1)  Make  a  longitudinal  incision  encircling  the  fistula,  which  has 
been  packed  with  gauze,  leaving  a  small  margin  of  skin  around  its 
opening.  (2)  Carefully  separate  and  turn  back,  for  at  leavSt  2  inches, 
the  different  layers  of  the  abdominal  wall — the  skin  with  its  fat,  the 
fascia,  and  the  muscle — leaving  the  peritoneum.  (3)  Trim  the  margin 
of  skin  from  the  projecting  fistula  and  invaginate  its  edges  with  a 
Connell  linen  suture  (Vol.  IV.,  p.  715),  the  knots  being  on  the  inside, 
and  then  bring  the  adjacent  tissues  over  the  line  of  union  with  catgut, 
in  order  to  add  firmness  to  the  closure.  (4)  Through-and-through  silk- 
worm-gut sutures  are  inserted  along  the  length  of  the  cutaneous  in- 
cision, to  be  tied  over  rolls  of  gauze  placed  along  the  edges  of  the  wound 
after  the  various  abdominal  layers  have  been  separately  united  with 
catgut.  (5)  A  rubber  tube  is  then  inserted  in  one  end  of  the  incision, 
down  to  the  peritoneum,  but  not  reaching  to  the  fistula  itself. 

If  suppuration  and  leakage  from  the  fistula  should  occur,  as  it 
often  does,  the  pus  passes  between  the  layers  of  the  abdominal  wall  to 
the  tube.  Owing  to  the  agglutinative  tendency  of  the  parts,  closure 
soon  supervenes  without  disturbance  of  the  lines  of  suture,  as  is  often 
observed  in  the  ordinary  drainage  of  an  intra-abdominal  abscess. 

ULCERS. 

In  large  communities  the  proportion  of  the  working  population 
more  or  less  disabled  by  crural  ulcers  is  so  great  that  certain  cities,  for 
instance,  Berlin  and  Vienna,  have  established  special  dispensaries  for 
their  treatment,  and  in  the  latter  clinic  alone  from  300  to  700  patients 
present  themselves  monthly.  Unna's  paste  (Vol.  I.,  p.  301)  is  extensively 
used,  and  has  given  very  satisfactory  results,  in  spite  of  the  fact  that 
most  of  the  cases  are  ambulatory. 

Scarlet=red. — An  important  principle  in  the  management  of 
chronic  ulcerating  surfaces  is  the  stimulation  of  their  granulations 
and  of  the  epithelial-forming  powers  of  their  borders.  This  is  ac- 
complished passively  by  the  removal  of  inhibitory  factors,  such  as 
sepsis,  defective  circulation,  inefficient  general  nutrition,  etc.;  and, 
actively,  by  the  direct  application  of  various  ointments  and  powders. 
Under  the  latter  head  a  dye-stuff,  known  as  scarlet-red,  has  recently 
assumed  considerable  prominence,  having  been  introduced  by  V. 
Schmieden  in  1908.  Its  stimulating  action  is  very  marked,  the  growth 
of  epithelium  being  usually  rapid  and  firm,  thus  contributing  to  dura- 
bility of  the  cicatrix,  which  is  also  said  to  have  comparatively  little 
tendency  toward  contraction. 

The  best  results  are  obtained  when  the  granulations  are  clean,  red, 
flat,  and  "  healthy."  This  concfition  can  usually  be  obtained  by  a 
preliminary  treatment  of  the  ulcer  upon  alternate  days  with  stick 
silver  nitrate  and  tincture  of  iodin,  together  with  the  ordinary  measures 
of  rest,  cleanliness,  and  moderate  pressure.  The  scarlet-red,  in  the 
form  of  an  8  per  cent,  ointment,  is  spread  upon  perforated  linen  (Davis) 
and  applied  to  the  granulating  surface,  some  inoffensive  protecting  oint- 
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ment  having  previously  been  smeared  upon  the  skin  to  within  1  cm. 
of  the  border  of  the  ulcer. 

Although  the  danger  of  producing  annoying  irritation  of  the  sur- 
rounding skin  is  not  great,  it  nevertheless  exists,  hence,  if  the  prepara- 
tion is  employed  as  strong  as  8  per  cent.,  as  it  usually  is,  it  should 
be  discontinued  every  day  or  two  in  favor  of  some  ordinary  salve.  If 
too  much  reaction  occur,  a  weaker  ointment  must  be  substituted  or  the 
treatment  stopped.  When  indicated,  Davis  advises  the  combination 
of  scarlet-red  with  antiseptic  or  antisyphilitic  ointments,  although  the 
utility  of  this  has  been  disputed. 

Nitrate  of  Silver. — It  is  asserted  by  Baruch  that  a  similar  stimu- 
lating action  to  that  of  scarlet-red  is  obtained  by  the  use  of  a  dusting- 


FiG.  3. — The  Absorption  Treatment  of   Infected  and  Suspected  Infected  Wounds  in  Sterile 

Sand-bath.      (Thies.) 


powder  composed  of  pulverized  silver  nitrate,  and  bolus  alba,  in  the 
proportion  of  1  to  100.  The  powder  is  dusted  over  the  ulcer  cverj^ 
two  to  four  days,  care  being  taken  to  wipe  superfluous  amounts  from 
the  surface  of  the  new  epithelium,  which  might  otherwise  become  in- 
jured. 

Sand=bath. — Thies  highly  recommends  the  treatment  of  ulcers, 
open  abscesses,  suppurating  wounds,  fistulae,  etc.,  bj'  covering  them 
with  sand,  upon  the  principle  that  finely  granular  bodies  readily  absorb 
fluids  by  capillary  attraction — the  smaller  the  granules  the  greater  the 
absorptive  power. 

The  sand  should  be  clean  and  the  particles  as  smooth  and  uniform  as 
possible — "  from  the  size  of  a  poppy-seed  to  that  of  a  hemp-seed." 


ULCERS.  49 

If  it  is  too  fine  it  cannot  be  easily  removed  from  the  wound.  Its 
sterilization  is  accomplished  by  placing  a  quanitity  in  a  linen  bag  and 
boiling  for  half  an  hour  in  a  1  per  cent,  solution  of  soda,  after  which 
the  sack  can  be  hung  up  to  dry.  The  alkalinity  thus  produced  is  of 
much  service,  in  that  it  prevents  coagulation  of  the  albuminous  secre- 
tions, which  would  soon  stop  absorption. 

The  sand  can  be  poured  over  the  suppurating  surface,  or,  where  an 
extremity  is  involved,  the  part  can  be  placed  in  a  "  bath  "  of  the 
material  (Fig.  3).  It  must  be  changed  more  or  less  frequently, 
according  to  the  rate  of  absorption  and  the  character  of  the  dis- 
charge. 

The  duration  of  the  treatments  varies  with  the  condition,  but  the 
usual  length  of  time  is  from  twelve  to  fourteen  hours  daily,  although  a 
continuous  bath  is  occasionally  desirable  in  refractory  cases.  Pain, 
inflammation,  and  swelling  are  said  to  disappear  rapidly  under  this 
suction  treatment,  while  healing  takes  place  with  unusual  promptness. 
The  procedure  is  especially  recommended  in  burns,  ulcers,  suppurative 
infections  of  the  extremities,  gangrene,  and  skin-grafting.  It  bears 
a  certain  relation  to  the  Bier  method  of  cupping,  although  not  de- 
pending upon  hyperemia  for  its  effectiveness. 

The  x-ray  and  other  forms  of  radiant  energy,  indudmg  the  Finsen 
light,  blue  light,  and  radium,  have  not  proved  to  be  as  efficient  in  the 
treatment  of  ordinary  ulcers  as  was  at  first  hoped.  Fairly  good  results 
have  been  obtained,  however,  in  connection  with  superficial  epithelio- 
matous  lesions,  especially  of  the  face;  with  tuberculous  ulcers,  including 
lupus;  and  with  certain  indolent  forms  of  ulceration,  upon  which  the 
stimulating  effect  of  the  rays  seems  to  exert  a  more  or  less  beneficial 
influence.  Where  repeated  or  prolonged  exposures  are  necessary,  great 
care  must  be  used  with  the  Rontgen  rays  and  with  radium,  to  avoid 
the  much  dreaded  burning  of  the  adjacent  skin. 

Following  incautious  use  of  the  a:-ray  an  exceeding  intractable  form 
of  ulceration  sometimes  results  (Fig.  4),  which  has  a  tendency  to 
eventuate  in  ejsithelioma.  Such  ulcers  are  extraordinarily  indolent, 
and  may  persist  for  years,  with  little  or  no  tendency  toward  healing. 
They  are  usually  surrounded  by  rough,  eczematous  and  perhaps  warty, 
or  at  least  thickened,  skin.  After  ordinary  methods  of  treatment  have 
failed,  as  they  frequently  do,  it  is  often  necessary  to  resort  to  excision 
followed  by  skin-grafting,  or  even  amputation  in  malignant  cases,  in 
order  to  effect  a  cure.  These  unfortunate  accidents  are  becoming, 
however,  quite  rare,  owing  to  modern  improvements  in  technic  (see 
chapter  on  Rachology). 

Much  attention  has  been  given  to  the  surgical  treatment  of  x-ray 
ulcers  by  C.  A.  Porter.  Although  he  strongly  recommends  a  special 
technic  in  skin-grafting,  the  more  ordinary  methods  have  given  good 
results  in  the  experience  of  others. 

Heliotherapy. — Considerable  work  has  been  done  in  the  treat- 
ment of  granulating  surfaces,  particularly  old  intractable  ulcers  of  the 
leg,  by  means  of  the  direct  rays  of  the  sun.     Jaubert  advises  a  careful 
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preliminary  preparation  by  means  of  tincture  of  iodin,  peroxid  of  hy- 
drogen, moist  compresses,  etc.,  and  then  a  daily  exposure  of  the  ulcer 
for  from  twenty  to  thirt}''  minutes.  Unusually  rapid  and  satisfactory 
healing  is  said  to  take  place,  due  to  the  production  of  active  hyperemia 
and  to  the  inhibitive  action  of  sunlight  upon  bacterial  growth.  Widmer 
insists  that  the  new  epithelium  formed  under  these  circumstances  is 
much  superior  to  that  produced  by  scarlet-red,  the  approach  to  normal 
being  sometimes  so  complete  that  the  cicatrix  can  scarcely  be  differen- 
tiated from  the  surrounding  skin.     Richter  affirms  that  an  ordinary 


Fig.  4. — X-ray  Ulceration  of  Chest. 


arc-hght,  with  a  powerful  reflector,  is  just  as  efficient  as  the  rays  of  the 
sun. 

Varicose  Ulcers. — Success  in  the  management  of  this  common 
variety  of  leg  ulcer  necessarily  depends  largely  upon  the  treatment  of 
the  accompanying  varicose  veins.  This  may  be  palliative  or  operative, 
according  to  circumstances.  In  the  former  category  mention  must  be 
made  of  Murphy's  "  leg-corset."  This  is  carefully  made,  preferably 
over  a  plaster-of-Paris  model  of  the  leg,  from  washable  linen  or  silk, 
and  is  provided  with  light  stays  to  prevent  sagging.  A  "  tongue  " 
of  stiff,  non-wrinkling  material  closes  the  gap  beneath  the  laces.  Gutta- 
percha paper  is  placed  over  the  ulcer,  projecting  half  an  inch  beyond 
its  borders,  and  the  corset  snugly  fitted  to  the  limb,  bemg  careful  that 
the  lacing  should  not  come  over  the  ulcer  and  that  uniform  and  moder- 
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ate  pressure  is  secured  without  undue  tightness  (Fig.  5).  The  pres- 
sure upon  the  granulations  prevents  the  occurrence  of  much  secretion, 
hence  it  will  not  be  necessary  to  change  the  apphance  as  often  as  might 
seem  necessary.  Murphy  considers  that  the  inelastic  support  thus 
obtained  is  much  superior  to  the  elasticity  of  the  usual  stockings  and 
bandages,  to  say  nothing  of  the  greater  durability  of  the  "  corset." 

Although  the  operative  treatment  of  varicose  veins  is  con- 
sidered in  detail  in  the  chapter  on  the  Vascular  System,  Vol.  V.,  p. 
152,  a  brief  resume  will  not  be  out  of  place  in  this  connection:  External 
cauterization  and  the  intravenous 

injection    of    coagulating    agents  / 

has   long   been   discarded,   owing  / 

to  the  inefficiency  of   the  former  / 

and  the  danger  of  embolism  at- 
tending the  use  of  the  latter. 
The  multiple,  subcutaneous  liga- 
tion of  veins,  although  formerly 
popular,  has  proved  to  be  inade- 
quate in  all  but  the  mildest  cases. 
The  circumcision  of  certain  ulcers, 
with  ligation  of  the  divided  veins, 
is  occasionally  of  service,  provid- 
ing the  wound  is  kept  open  by 
packing  and  allowed  to  heal  by 
granulation.  When  the  internal 
saphenous  vein  is  enlarged,  with 
insufficiency  of  its  valves,  the 
simple  operation  of  Trendelen- 
burg may  often  be  employed  to 
advantage  if  the  varicosities  are 
not  too  numerous  and  there 
are  not  too  many  anastomotic 
branches.  This  consists  in  ligat- 
ing  or  resecting  the  vein  in  the 
upper  portion  of  the  thigh,  and, 
perhaps,  just  above  and  below 
the  knee. 

One  of  the  most  effective  measures,  largely  employed  by  American 
surgeons,  is  excision  of  as  many  of  the  enlarged  veins  as  possible,  from 
high  up  in  the  thigh  to  the  ankle,  using  multiple  incisions  or  one  or 
more  long,  curved,  or  straight  incisions.  This  sometimes  amounts  to 
quite  a  formidable  and  tedious  operation,  especially  when  the  veins  are 
adherent  to  the  skin  or  embedded  in  thickened  tissues.  It  is  possible, 
however,  in  favorable  cases  to  pull  out  the  veins,  more  or  less  sub- 
cutaneously,  through  small  openings  in  the  skin  along  their  course, 
according  to  the  method  of  Charles  Mayo. 

Basing  his  procedure  upon  the  fact  that  the  femoral  vein  is  always 
provided  with  several  valves  just  below  its  junction  with  the  saphenous, 


Fig.  5. 


Mubpht's  Leg-corset  foh  the  Treat- 
ment OF  Varicose  Ulcers. 
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Delbet,  in  1906,  suggested  anastomosing  the  latter  vessel  with  the  former, 
well  below  the  normal  opening  of  the  saphenous,  so  as  to  obtain  val- 
vular support  for  the  column  of  blood,  thus  preventing  its  backing  up 
within  the  smaller  vessel,  which  has  no  efficient  valves  of  its  own. 
This  apparently  rather  formidable  operation  has  recent  1}^  been  ad- 
vocated by  others,  including  Hesse  and  Coenen,  the  latter  of  whom 
attempted  to  employ  the  deep  femoral  in  a  similar  manner,  but  without 
result. 

With  the  idea  of  aiding  the  venous  circulation  b\'  means  of  muscu- 
lar contractions,  Katzenstein  recommends  transplanting  the  varicose 
saphenous  into  a  kind  of  tunnel  formed  by  folding  the  sartorius  upon 
itself.     Others  transplant  the  vein  beneath  the  deep  fascia 


Fig.  6. — Result  or  Spiral  Incision  for  Varicose  Veins.     (Friedel.) 

A  recent  procedure  which  has  attracted  considerable  attention  is 
that  of  Rindfleisch  and  Friedel.  It  is  especially  adapted  to  severe 
cases,  and  consists  in  encircling  the  leg  wdth  a  deep  continuous  spiral 
incision,  extending  completely  through  the  skin  to  the  fascia,  from  the 
ankle  to  the  knee.  There  should  be  from  six  to  twelve  turns,  according 
to  the  severity  of  the  case,  and,  after  tying  the  vessels,  the  wound  must 
be  kept  open  by  packing,  so  as  to  obtain  as  deep  and  firm  a  cicatrix 
as  possible.  Upon  this  depends  the  success  of  the  operation.  If  an 
ulcer  is  present,  it  must  lie  within  the  area  of  the  spiral  and  not  below  it. 
The  principal  objections  to  this  method  are  the  protracted  convalescence 
and  the  considerable  deformity  (Fig.  6).  The  older  method  of  en- 
circling the  leg  near  the  knee  by  a  single  incision  has  proved  to  be  in- 
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adequate,  and  even  two  or  three  spirals,  as  formerly  used,  are  seldom 
sufficient. 

The  various  "  tropical  "  ulcers  and  ulceration  accompanying  leprosy, 
pellagra,  syphilis,  etc.,  are  considered  under  their  appropriate  headings. 

GANGRENE. 

Diabetic  Gangrene. — Much  of  the  danger  in  operating  upon 
diabetics  is  due  not  so  much  to  the  sugar  itself,  as  to  the  presence  of 
acetone  bodies  (acetone,  diacetic  acid,  beta-oxybutyric  acid,  etc.), 
which  often  cause  delirium  and  fatal  coma.  Blum  asserts  that  the 
degree  of  acidosis,  and  hence  in  a  measure  the  prognosis,  can  be  deter- 
mined by  the  amount  of  alkali  necessary  to  overcome  the  acidity  of  the 
urine.  In  mild  cases  this  will  approxi- 
mate 20  gm.  of  sodium  bicarbonate 
administered  internally;  in  moderately 
severe  cases,  20  to  30  gm.;  in  severe 
cases,  50  gm.,  while  in  the  very  bad 
cases,  with  coma,  alkalinity  cannot  be 
produced  under  any  circumstances. 
The  excretion  of  more  than  1  gm.  of 
ammonia  in  twenty-four  hours,  accord- 
ing to  Wiener,  contraindicates  serious 
operative  intervention. 

Another  danger  lies  in  the  low  re- 
sistance of  diabetics  to  infection.  This 
manifests  itself,  according  to  DaCosta 
and  Beardsley,  in  a  diminished  opsonic 
power  of  the  blood,  which  is  particu- 
larly apparent  when  acetone  bodies 
are  present  in  quantity.  Hence  they 
suggest  the  feasibility  of  determining 
the  resistance  to  infection  by  means 
of  the  opsonic  index.  In  the  average 
case  the  index  was  found  to  be  ap- 
proximately one-third  below  normal  for 
ordinary  pus-forming  bacteria.     Hand- 

mann,  however,  claims  that  glycosuria  does  not  diminish  the  bac- 
tericidal properties  of  the  blood,  and  consequently  the  low  resistance 
of  diabetics  to  infection  must  be  due  to  cellular  changes. 

Douches  of  dry,  superheated  air  have  been  found  to  be  a  valuable 
adjunct  to  the  treatment  of  moist  diabetic  gangrene.  The  part  rapidly 
becomes  desiccated,  pain  and  odor  disappear,  absorption  and  bacterial 
growth  are  checked,  and  the  debilitated  patient  may  recuperate  to  a 
point  where  amputation  of  the  limb  can  be  done  with  comparative  safety, 
while  in  mild  cases  operation  may  be  rendered  unnecessary. 

The  douches  are  administered  from  one-half  to  three-quarters  of  an 
hour  daily,  in  constant  or  interrupted  stream,  by  means  of  a  specially 
constructed  electric  apparatus  (Fig.  7).      They  should  be  applied  to 


Fig.  7. — Electric  Apparatus  for  the 
Administration  of  Douches  of  Dry 
Hot  Air. 
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the  living  as  well  as  to  the  dead  portions  of  the  hmb,  thus  producing  a 
beneficial  active  hyperemia.  Upon  the  former  a  temperature  of  about 
80°  to  100°  C.  should  be  used,  and  upon  the  latter  200°  to  300°  C,  or 
even  as  high  as  700°  C.  under  some  circumstances  (Ricard).  The 
results  are  often  extremely  satisfactory  (Dieulafoy,  Willy  Meyer), 
not  only  in  diabetics,  but  also  in  selected  cases  of  moist  gangrene  due 
to  arteriosclerosis  and  other  causes,  where  immediate  operation  is  not 
indicated.  It  may  also  be  employed  in  frost-bite,  particularly  in  the 
more  chronic  cases  in  anemic  individuals;  but,  if  the  patient  is  weak  and 
the  condition  acute,  Bier's  passive  hyperemia  gives  better  results. 

Presenile  or  Spontaneous  Gangrene. — This  mysterious  and 
discouraging  malady,  w^hich  attacks  individuals  of  both  sexes  in  or  be- 
fore the  prime  of  life,  has  recently  been  the  subject  of  investigation  by 
Leo  Buerger,  and  is  said  by  him  to  be  especially  frequent  among  Polish 
and  Russian  Jews.  He  does  not  agree  with  von  Winiwarter,  that  the 
cause  is  an  obliterating  endarteritis,  or  with  Zoege-Manteuffel,  that 
thrombosis  follows  a  primary  arteriosclerosis;  but  advances  a  new 
theory,  based  upon  microscopic  evidence,  in  which  he  attempts  to 
prove  that  the  trouble  originates  in  a  stoppage  of  the  circulation  by 
local  thrombi  of  both  arteries  and  veins,  which  undergo  gradual  organi- 
zation. He  is  not  able  to  state,  however,  the  cause  of  these  thrombi, 
although  he  believes  syphilis,  cold,  and  the  excessive  use  of  tobacco  to 
be  important  factors.  He  further  suggests  that  the  terms  ''  endar- 
teritis obliterans  "  and  "  arteriosclerotic  gangrene  "  be  discarded  in 
favor  of  the  designation  "obliterating  thrombo-angiitis  "  (Plate  H.). 

It  is  probable  that  Raynaud's  disease  belongs  in  this  category,  and, 
as  emphasized  by  Sachs,  whether  the  trouble  be  called  erythromelalgia 
(Weir  Mitchell),  angiospastic  gangrene  (Strauss),  or  acrocj-anosis 
(Barker),  the  pathologic  changes  are  perhaps  identical,  as  claimed  bj' 
Buerger. 

Hysteric  or  neurotic  gangrene  is  always  open  to  the  suspicion 
of  malingering,  although  this  cannot  be  proved  in  manj^  instances;  and 
hysteria  may,  of  course,  be  an  accompaniment  of  anj'  genuine  gan- 
grenous affection.  In  this  connection,  an  instructive  case  is  reported 
by  Dieulafoy,  in  which  amputation  of  an  arm  for  recurrent  multiple 
gangrenous  patches  was  permitted,  the  patient  subsequent!}^  confessing 
that  the  lesions  were  self-inflicted  with  caustic  potash.  Various  acids 
are  sometimes  employed  in  a  similar  manner,  the  fraud  being  occa- 
sionally detected  by  a  characteristic  straining  of  the  surrounding  parts. 

There  are,  however,  undoubtedly  cases  of  genuine  spontaneous 
gangrene  of  the  skin,  exclusive  of  those  occurring  in  connection  with 
typhoid  and  other  diseases,  the  trouble  being  variously  known  as  der= 
matitis  gangrsenosa,  gangrene  zoster,  erythema  gangrsenosum, 
etc.  They  are  usually  seen  in  women,  although  thej"  may  occur  in  men. 
They  begin  as  erythematous  spots,  the  superficial  gangrenous  areas 
following  quite  suddenly  and  without  marked  constitutional  symptoms 
(Plate  III.).  Although  but  little  is  accurately  known  regarding  their 
causation,  nervous  and  vascular  disturbances,   combined  with  a  low 
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resistance,  are  evidently  prominent  factors.  Certain  bacilli  have  been 
found  in  the  patches  by  several  observers,  and  it  is  possible  that,  in  some 
instances  at  least,  they  may  be  the  cause  of  the  disease.  Audrey  pre- 
fers to  place  most  of  the  blame  upon  the  giving  of  large  quantities  of 
iodids  and  bromids  in  susceptible  individuals. 

Amputation  in  Gangrene. — The  question  of  where  to  amputate  in 
gangrene  of  an  extremity  has  given  rise  to  much  discussion  and  difference 
of  opinion.  When  a  definite  line  of  demarcation  is  present,  the  decision 
is  usually  not  difficult;  but  in  many  cases  of  diabetic  and  spontaneous 
gangrene  it  may  be  hard  to  arrive  at  a  reliable  conclusion,  and,  in  the 
desire  to  save  as  much  as  possible,  too  low  an  amputation  may  be  done, 
thus  risking  the  integrity  of  the  flaps  and  perhaps  necessitating  another 
and  higher  operation,  to  the  discouragement  of  the  patient  and  the  en- 
dangerment  of  his  life. 

In  order  to  relieve  this  surgical  embarrassment,  Moskowicz  has  sug- 
gested a  procedure  for  testing  the  character  of  the  collateral  circula- 
tion, upon  the  integrity  of  which  manifestly  depends  the  life  of  the 
remaining  portion  of  a  gangrenous  limb  in  which  the  main  arterial 
trunk  has  been  proximally  obstructed.  This  he  accomplishes,  in  the 
lower  extremity,  for  instance,  by  rendering  the  limb  bloodless  by  the 
application  of  an  Esmarch  bandage,  from  the  edge  of  the  gangrenous 
portion  to  the  upper  part  of  the  thigh.  At  the  latter  point  an  Es- 
march strap  is  then  applied,  tight  enough  to  obstruct  the  circulation, 
and  the  bandage  removed,  the  ischemic  limb  remaining  white  and 
cadaveric  in  appearance. 

The  strap  is  permitted  to  remain  in  place  for  from  five  to  ten  min- 
utes and  then  loosened.  Immediately  the  familiar  pinkish  hyperemic 
"  blush  "  begins  to  travel  down  the  limb,  progressing  more  slowly  as  it 
nears  the  seat  of  the  gangrene,  and  indicating  by  its  extent  the  pre- 
sumable vitality  of  the  tissues.  Its  lower  border,  which  is  often  irreg- 
ular and  interrupted  by  ischemic  areas,  generally  corresponds  roughly 
to  the  seat  of  obstruction  in  the  main  artery.  Under  normal  condi- 
tions but  one  to  two  seconds  are  required  for  the  blush  to  reach  the  toes, 
but,  in  the  presence  of  pathologic  changes,  a  much  longer  time  is  con- 
sumed. 

The  method,  although  subject  to  various  inaccuracies,  nevertheless 
furnishes  a  good  working  basis  for  operative  intervention,  especially  in 
dry  diabetic,  senile,  and  presenile  gangrene;  but  it  should  be  controlled 
by  similar  observations  upon  the  opposite  limb  and  by  the  usual  clinical 
signs,  such  as  pulse,  temperature,  etc.  It  must  also  be  remembered 
that  the  phenomenon  can  easily  occur  without  complete  closure  of  the 
main  artery,  and  hence  does  not  take  into  account  the  possible  increase 
in  capacity  of  the  collaterals  which  might  take  place  after  tying  the 
main  vessel  in  the  course  of  an  amputation. 

When  the  hyperemia  is  decided  and  definite,  amputation  well 
within  its  border  may  confidently  be  done;  but  if  the  phenomenon  is 
ill-defined  considerable  caution  is  requisite,  and  it  is  perhaps  better  at 
once  to  go  above  the  knee,  as  recommended  by  Haidenhain. 
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When  amputating  for  diabetic  gangrene,  especiall}^  in  bad  cases,  too 
much  stress  cannot  be  laid  upon  the  avoidayice  of  unnecessary  trauma- 
tism. With  this  idea  in  view,  certain  surgeons  have  advocated 
digital  compression  of  the  main  artery  rather  than  constriction  of  the 
Hmb. 

Kausch  advises  against  the  use  of  flaps,  cutting  straight  through 
the  tissues  instead,  and  thus  avoiding  the  production  of  dead  spaces  in 
which  disturbing  clots  may  accumulate.  Subsequent  retraction  of  the 
skin  is  counteracted  by  extension  obtained  by  means  of  weights  at- 
tached to  strips  of  adhesive  plaster.  Although  this  extreme  view  is  far 
from  being  generally  accepted,  it  may  nevertheless  occasional!}'  be  ad- 
visable, especially  in  the  presence  of  gaseous  gangrene  of  whatever 
origin,  to  at  least  leave  the  amputation  flaps  wide  open,  without  sutures, 
loosely  packing  the  wound  with  gauze. 

Noesske's  Vacuum  Treatment. — W^hen  gangrene  is  threatened  from 
injury  or  from  freezing,  venous  stasis  is  always  present,  due  to  throm- 
bosis and  to  collapse  of  the  vessels  and  adhesion  of  their  walls.  Noesske 
has  elaborated  a  method  of  treatment  which  relieves  this  stasis,  and 
seems  to  be  successful  in  maintaining  vitality  in  many  instances,  espe- 
cially in  cases  of  partially  severed  fingers  or  toes.  It  has  also  been  used 
in  Raynaud's  disease  and  may  possibly  have  still  wider  applicability. 

In  the  case  of  an  injured  finger,  for  instance,  an  incision  is  made 
across  its  tip  down  to  the  bone  parallel  to  the  nail.  A  vacuum-cup  is 
then  applied,  in  which  is  produced  a  negative  pressure  corresponding 
to  12  or  15  c.c.  of  mercury,  the  steadiness  of  the  suction  being  best 
maintained  by  connecting  the  apparatus  with  a  hydrant.  In  this 
manner  the  dark  stagnant  venous  blood  is  drawn  from  the  tissues  and 
an  active  arterial  flow  encouraged.  The  treatment  may  be  applied 
for  from  eight  to  ten  minutes,  two  or  three  times  daily  for  about  a  week 
if  required,  the  wound  being  kept  open  in  the  mean  time  by  packing 
it  with  gauze  saturated  with  camphorated  oil.  It  should  be  noted, 
however,  that  venous  stasis,  if  not  too  pronounced,  is  considered  by 
many  observers  to  be  a  beneficial  phenomenon  in  cases  of  freezing, 
maintaining  that  it  should  often  be  encouraged  b}'  elastic  constriction 
(Bier),  especially  in  the  more  chronic  cases. 

Arteriovenous  Anastomosis. — In  non-septic  gangrene  of  the 
foot,  clue  to  closure  of  the  main  artery,  it  has  been  suggested  that 
blood  can  be  carried  to  the  part  through  the  venous  system  in  place 
of  the  arterial  by  anastomosing  the  femoral  artery  with  the  femoral 
vein.  The  return  circulation  may  then  pass  from  the  deep  to  the 
superficial  veins  through  their  anastomotic  connections,  but  it  is  doubt- 
ful if  the  capillaries  are  ever  penetrated.  The  valves  in  the  veins  ofTer 
considerable  hindrance,  as  has  been  proved  by  experimentation. 

The  procedure  was  first  carried  out  by  San  Martin  y  Sat  rust  igui 
in  1902;  58  operations  upon  56  cases  have  been  reported,  not  one  of 
which  can  be  regarded  as  completely  successful,  and  but  very  few  are 
even  partially  so.  Hence  the  outlook  for  the  method  is  not  encourag- 
ing, although  it  cannot  be  absolutely  discarded.     Cases  suitable  for 
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this  treatment  are  rare,  and  success,  according  to  Wieting,  will  depend 
largely  upon  the  minute  care  with  which  they  are  selected. 

The  operation  should  not  be  attempted  in  old,  weak,  or  cachectic 
individuals,  or  in  the  presence  of  sepsis  or  advanced  gangrene,  and  it 
should  never  be  done  when  disease  of  the  veins  exists  below  the  point 
of  anastomosis  or  when  the  femoral  artery  is  unduly  thickened.  Arte- 
riosclerosis may  occasionally  be  demonstrated  with  the  x-ray  (Fig.  8). 

The  ideal  time  to  intervene  is  in  the  pregangrenous  stage,  before 
actual  mortification  has  appeared,  in  order  to  jjicvciit  lis  occurrence, 
although  a  number  of  later  opera- 
tions have  been  performed  for 
the  purpose  of  improving  nutri- 
tion and  thus  permitting  a  lower 
amputation  than  would  other- 
wise be  possible.  It  is  question- 
able, however,  considering  all  the 
uncertainties,  whether  the  end  in 
such  cases  is  likely  to  justify  the 
means. 

Although  the  femoral  artery 
and  vein  are  usually  selected,  well 
below  the  entrance  of  the  saphena 
magna,  Payr  suggests  the  use  of 
the  deep  femoral,  so  as  to  avoid 
interference  with  any  possible  cir- 
culation which  may  still  remain 
through  the  main  vessel.  His 
attempt  to  carry  out  this  idea  was, 
however,  unsuccessful.  With  the 
same  object  in  view,  which  seems 
to  have  much  to  recommend  it, 
in  theory  at  least,  a  number  of 
operators  (Wieting,  Hadda,  etc.) 
advocate  lateral  or  end-to-side, 
instead  of  end-to-end,  anasto- 
mosis of  the  femoral  vessels.  The 
various  attempts  which  have  been 
made  effectively  to  unite  the  tibial 
and  the  popliteal  veins  and  arteries  have  failed,  owing  to  disease  of  the 
vessels  and  difficulties  in  the  technic. 

All  the  different  ways  of  accomplishing  anastomosis  have  been  tried 
— end-to-end,  end-to-side,  side-to-side,  invagination,  intubation,  etc. 
(see  chapter  on  Vascular  Surgery,  Vol.  V.) — without  arriving  at  a 
definite  conclusion  as  to  which  is  preferable. 

Whatever  the  method  chosen,  it  must  be  carried  out  with  the  ut- 
most delicacy  and  skill,  in  order  to  avoid  the  formation  of  thrombi;  and 
the  femoral  vein  must  always  be  proximally  ligated,  to  prevent  the 
arterial  blood  from  returning  immediately  toward  the  heart. 


Radiograph    Showing   Arteriosclero- 
sis. 
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The  end-to-end  method  is  the  most  popular,  Imt  there  is  undoubt- 
edly much  to  be  said  in  favor  of  the  lateral,  without  distal  ligation  of 
the  artery.  This  has  been  adopted  by  Wieting  in  his  later  cases,  al- 
though his  first  "  successful  "  operation  was  done  by  intubating  the 
artery  into  the  vein. 

Instead  of  excising  an  oval  from  each  vessel,  in  the  side-to-side 
procedure,  Hadda  prefers  to  use  a  method  of  his  owai,  in  which  the 
vein  and  artery  are  first  united  by  sutures,  and  the  partition  between 
them  subsequently  removed  with  an  instrument  made  for  the  purpose. 
By  this  means  the  use  of  temporary  clamps  and  of  sutures  exposed  to 
the  blood-current  is  avoided,  thus,  according  to  Hadda,  materially 
reducing  the  chance  of  thrombosis;  but  even  though  a  patulous  open- 
ing is  at  first  obtained,  it  is  very  apt  to  close  in  the  course  of  time. 

A  successful  anastomosis  in  a  favorable  case  is  immediately  fol- 
lowed by  the  advent  of  pulsation  in  the  vein  and  of  warmth  and  color 
in  the  affected  part,  together  with  the  disappearance  of  pain  and  numb- 
ness. Unfortunately,  however,  this  improvement  is  too  often  but  tem- 
porary, the  old  symptoms  returning  and  amputation  being  required  in 
the  end,  possibly  at  a  somewhat  lower  level  than  would  otherwise  be 
necessary.  If  the  operation  is  ever  to  come  into  general  use  there 
must  be  a  more  intelligent  selection  of  cases  and  an  improvement  in 
the  technic. 

The  removal  of  arterial  thrombi  and  emboli  may  be  attempted  when 
the  conditions  are  favorable,  which  they  usually  are  not,  because  of 
coincident  arteriosclerosis  and  other  vascular  lesions.  A  successful 
case  is  reported,  however,  by  Mosny  and  Dumont,  who  removed  a  re- 
cent embolus  of  cardiac  origin  from  a  healthy  artery  of  the  leg,  thus 
preventing  a  threatened  gangrene. 

Halstead  concludes  "  that  there  is  but  one  indication  for  the  appli- 
tion  of  arteriovenous  anastomosis  in  surgery;  i.  e.,  in  traumatic  destruc- 
tion of  a  peripheral  artery,  where  end-to-end  union  of  the  torn  vessel  is 
impossible.  In  such  a  case  arteriovenous  anastomosis  might  be  at- 
tempted, and  through  it  we  might  maintain  a  sufficient  blood-supply 
to  preserve  the  integrity  of  the  limb  until  an  adequate  collateral  cir- 
culation was  established." 
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THROMBOSIS,  EMBOLISM,  ERYSIPELAS,  AND  TETANUS/ 

By  Charles  Harrison  Frazier,  M.D., 

Philadelphia. 

THROMBOSIS. 

Thrombo=angiitis  Obliterans. — An  interesting  contribution  to 
the  pathology  of  presenile  spontaneous  gangrene  has  been  made  by 
Buerger.^  As  is  well  known,  the  disease  frequently  occurs  among 
the  Jews,  usually  in  young  adults.  In  some  cases  the  attacks  are  rather 
those  of  an  ischemia;  the  patients  complain  of  indefinite  pains  in  the 
foot,  in  the  calf  of  the  leg,  or  in  the  toes,  and  particularly  a  sense  of 
numbness  or  coldness  in  unfavorable  weather.  Some  patients  com- 
plain of  rheumatic  pains  in  the  legs,  others  are  able  to  walk  but  a  short 
distance  before  the  advent  of  paroxysmal,  shooting,  cramp-like  pains 
in  the  leg;  others,  again,  give  the  typical  symptoms  of  intermittent 
claudication.  These  manifestations  of  ischemia  are  followed  in  turn 
often  by  erythromelalgia,  later  by  evidences  of  trophic  disturbances, 
and,  finally,  by  dry  gangrene.  Heretofore  there  have  been  two  path- 
ologic explanations:  one,  the  well-known  theory  of  von  Winiwarter, 
who  regarded  the  process  as  an  "  endarteritis  obliterans,"  in  which  the 
closure  of  the  vessels  is  attributed  to  a  proliferation  of  the  cellular  and 
fibrous  elements  in  the  intima;  the  other,  the  theory  of  von  Manteuffel, 
who  attributes  the  vascular  occlusion  to  a  primary  arteriosclerosis,  in 
which  the  obliterative  process  owes  its  inception  to  the  formation  and 
extension  of  parietal  white  thrombi,  caused  by  desquamation  of  the  en- 
dothelial cells  in  the  popliteal  artery.  Based  upon  a  careful  anatomic 
study  of  11  amputated  lower  extremities,  Buerger  arrived  at  the 
conclusion  that  the  theories  of  von  Winiwarter  and  von  Manteuffel 
are  both  fallacious,  in  that  the  obliteration  is  not  clue  primarily,  on  the 
one  hand,  to  a  proliferation  of  the  intima,  or,  on  the  other,  to  a  primary 
arteriosclerosis,  but  to  the  formation  of  red  obliterating  thrombi,  which 
eventually  become  organized,  vascularized,  and  canalized.  Most  of 
the  larger  arteries,  and  sometimes  the  veins  as  well,  are  obliterated 
over  a  large  extent  of  their  course.  All  stages  of  the  process  may  occur 
in  various  vessels  or  in  the  same  vessel  in  different  parts  of  its  course. 
The  occlusive  change  begins  usually  in  the  larger  branches,  not  in  the 
capillaries  or  finest  arteries,  and  is  an  ascending  rather  than  a  descend- 
ing process.     Associated  with  the  changes  in  the  wall  of  the  artery 

1  Supplementary  to  Chapters  X.,  XI.,  XII.  of  Vol.  I.,  pp.  418-502. 

2  Amer.  Jour.  Med.  Sci.,  October,  1908. 
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itself  is  a  marked  periarteritis,  which  frequently  extends  to  and  in- 
volves the  adjacent  nerves.  Buerger's  findings  are  summarized  as 
follows : 

"  Most  of  the  larger  arteries  and  veins  of  the  amputated  limbs  were 
found  obliterated  over  a  large  extent  of  their  course.  The  obliterative 
process  can  be  studied  at  any  stage  in  its  development  if  enough  vessels 
are  examined.  All  stages  in  the  occlusive  change  may  occur  in  the 
various  vessels  of  an  extremity,  or  at  times  in  the  same  vessel  in  differ- 
ent parts  of  its  course.  The  occlusion  of  the  vessels  is  effected  by  red 
obturating  thrombi ;  these  become  organized,  vascularized,  and  canalized. 
The  recent  red  thrombosis  may  involve  large  portions  of  arteries  or 
veins  and  is  not  secondary  to  the  gangrenous  process.  It  occurs  even 
when  no  gangrene  is  present. 

"  Certain  changes  in  the  perivascular  tissues,  in  the  adventitia, 
media,  and  intima,  regularly  accompany  the  occluding  process.  There 
is  moderate  thickening  of  the  intima;  this  is  never  suflBcient  to  cause 
marked  narrowing  of  the  lumina  of  the  vessels,  and  does  not  seem  to 
play  any  considerable  role  in  the  genesis  of  thrombotic  process.  The 
media  and  adventitia  show^  cellular  infiltration  and  vascularization 
wherever  thrombosis  has  occurred.  The  intensity  of  the  cellular  and 
vascular  change  seems  in  general  to  depend  upon  the  activity  of  the 
organization  of  the  clot;  however,  in  some  cases  it  seems  to  be  suffi- 
ciently marked  to  make  it  appear  that  the  same  agent  which  calls  forth 
the  coagulation  of  the  blood  is  also  effective  in  producing  the  mesar- 
terial  lesion.  The  occluding  masses  frequently  terminate  abruptly  in 
apparently  normal  vessels.  The  changes  in  the  media  never  extend  into 
the  walls  of  the  patent  portions  of  the  vessels;  usually  the}'  terminate 
before  the  end  of  the  obturating  tissue  or  thrombus  is  reached;  indeed, 
the  dependence  of  the  medial  changes  upon  the  organization  of  the 
thrombi  can  be  demonstrated  in  many  places." 

As  to  what  causes  this  extensive  thrombosis  of  the  veins  and  arteries, 
Buerger  is  not  prepared  to  give  a  decisive  answer.  He  is  inclined  to  be- 
lieve that  mechanical  conditions,  such  as  slowing  of  the  circulation  and 
arteriosclerotic  changes,  may  be  factors,  but  that  some  additional 
agent,  be  it  toxic  or  otherwise,  must  be  at  the  same  time  responsible. 

Postoperative  Thrombosis. — This  subject  was  very  fully  discussed  in 
the  original  chapter  on  Thrombosis,  and,  though  at  that  time  there  was 
much  conjecture  as  to  the  source  and  nature  of  the  thrombotic  process, 
there  has  been  nothing  added  to  our  knowledge  of  the  subject  that  is  at 
all  convincing.  Surgeons  are  still  divided  into  two  fields — those  who 
regard  it  as  a  septic,  and  those  as  a  non-septic,  process.  All  realize  that 
there  may  be  certain  contributor}^  factors,  such  as  gravity,  exposure, 
loss  of  body  heat,  hemorrhage,  dorsal  decubitus,  and  the  like,  but  to  no 
one  of  those  can  be  attributed  with  any  degree  of  positiveness  the  in- 
cidence of  thrombosis.  To  a  letter  of  inquiry'  to  thirty  distinguished 
American  surgeons^  as  to  the  etiology  of  thrombosis  or  embolism 
after  an  interval  appendectomy,  there  were  twent}'-one  replies;  nine 
^  Grant,  Jour.  Amer.  Med.  Assoc,  1907,  vol.  xlvii.,  p.  567. 
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attributed  the  process  to  infection,  and  twelve  believed  the  cauvse 
to  be  non-infectious.  In  order  to  overcome  the  effect  of  sluggish  cir- 
culation in  the  postoperative  period,  Witzel^  recommends  regular 
breathing  exercises  before  and  after  operation,  urges  his  patients  to 
move  the  arms  and  legs  as  soon  as  possible,  or  if  necessary  to  resort 
to  massage  and  passive  motion  as  a  substitute. 

EMBOLISM. 

Air  Embolism. — In  their  experiments  Blair  and  McGuigan-  found 
that  the  respiration  failed  first,  and  that,  if  artificial  respiration  was 
resorted  to  immediately,  the  heart  in  some  cases  would  resume  the 
normal  function.  Respiratory  failure  is  in  reality  due  to  cardiac 
embarrassment,  there  being  so  little  blood  in  circulation  that  the  res- 
piratory center  fails  from  lack  of  nutrition.  In  addition  to  the  usual 
remedies,  they  recommend  the  introduction  directly  into  the  right 
ventricle  of  adrenalin  chlorid  (1:  10,000  to  1:  1000),  together  with  a 
small  amount  of  saline  solution.  The  violent  contraction  of  the 
muscle  that  follows  the  introduction  of  a  concentrated  adrenalin 
solution  constitutes  a  powerful  agency  in  overcoming  the  embarrass- 
ment caused  by  pressure  of  the  overdistended  ventricle.  To  be  effect- 
ive the  treatment  must  be  promptly  applied.  Artificial  respiration 
should  be  employed,  and,  as  a  last  resort,  cardiac  massage. 

Pulmonary  Embolism. — There  is  nothing  to  be  added  to  our  knowl- 
edge of  the  pathogenesis  or  the  symptomatology  of  this  complica- 
tion. Prior  to  1907  the  treatment  had  been  purely  symptomatic, 
but  in  this  year  Trendelenburg^  proposed  what  seemed  at  first  sight 
a  very  formidable  procedure  for  its  relief,  namely,  that  the  pulmonary 
artery  should  be  exposed,  opened,  and  the  embolus  removed.  This, 
he  writes,  is  a  comparatively  safe  and  simple  operation  and  can  be 
carried  out  without  disturbing  the  heart's  action.  Sievers"^  succeeded 
in  removing  two  large  clots  from  the  artery;  the  operation  was  begun 
twenty  minutes  after  the  onset  of  the  attack,  and  the  patient  died  fif- 
teen hours  later.  The  autopsy  revealed  a  dilated  heart,  but  no  addi- 
tional emboli  could  be  found.  In  a  second  case^  the  patient  survived 
the  operation  thirty-seven  hours,  and  death  was  due  to  a  postopera- 
tive hemorrhage  from  the  internal  mammary  artery.  In  a  third  case 
Kriiger^  operated,  according  to  Trendelenburg's  technic,  eleven  days 
after  a  herniorrhaphy.  The  pulmonary  artery  was  opened,  the  throm- 
bus exposed  and  only  partially  removed  when  the  heart  stopped 
beating.  It  responded  to  cardiac  massage,  and  a  large  embolus  was 
removed.  The  patient  died  on  the  sixteenth  day;  small  emboli  were 
found  in  the  pulmonary  artery,  as  well  as  several  in  the  lung,  and 
fresh  pericarditis  and  an  empyema. 

1  Deut.  Zeit.  Chir.,  vol.  Ixxxv.,  p.  228. 

2  Annals  of  Surg.,  October,  1910,  p.  471. 

3  Deut.  Zeit.  Chir.,  1907,  No.  44. 
^  Ibid.,  1908,  xciii.,  283. 

5  Trendelenburg,  Deut.  Zeit.  Chir.,  1908,  Bd.  xcv. 
«  Zentralbl.  Chir.,  1909,  No.  21,  7.57. 
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Although  there  have  been  no  recoveries,  these  cp.ses  serve  to  dem- 
onstrate that  from  the  technical  point  of  view  the  operation  is  quite 
feasible.  Even  in  apparently  hopeless  cases  the  surgeon  should  not 
hesitate,  according  to  Trendelenburg,  at  least  to  make  the  effort  to 
save  the  patient's  life,  especially  as  in  most  cases  the  situation  is  other- 
wise hopeless.  Success  will  only  be  obtained  when  the  condition  is 
promptly  recognized  and  operation  resorted  to  without  delaj-.  The 
pericardium  is  exposed  by  reflecting  an  osteoplastic  flap  and  opened 
at  the  level  of  the  third  rib.  Traction  on  a  tube  around  the  artery 
will  suffice  to  interrupt  the  blood-current.  The  vessel  is  opened  and 
the  embolus  removed,  if  necessary,  using  a  pair  of  curved  forceps 
to  explore  the  artery  and  its  branches.  The  arterial  wound  is  tem- 
porarily closed  with  a  clamp  and  the  constricting  tube  released.  The 
wound  in  the  artery  is  sutured  with  fine  silk,  the  wound  in  the  peri- 
cardium closed,  and  the  flap  replaced. 

By  some,  thrombosis  is  attributed  to  damage  to  the  stomach  and 
intestines,  which  favors  the  entrance  of  bacteria  and  toxins  into  the 
blood,  and,  as  a  prophylactic,  the  institution  of  such  remedies  as  will 
favor  the  restoration  of  the  activity  of  the  stomach  and  intestines  is 
recommended.  Ranzi,^  in  his  study  of  the  records  of  6871  cases  from 
the  Vienna  Surgical  Clinic,  discovered  57  instances  of  pulmonary  com- 
plications of  embolic  origin  (0.82  per  cent.).  Of  3000  operations  in 
Konigsburg,  there  was  postoperative  pulmonary  embolism  in  0.7  per 
cent,  of  the  cases.  In  operations  upon  the  abdominal  cavity  alone, 
the  percentage  is  in  the  neighborhood  of  1  per  cent.  Among  other 
things,  Ranzi  considers  degeneration  of  the  heart  muscle  and  the 
quantity  of  the  anesthetic  as  important  factors,  and  recommends 
breathing  exercises,  elevation  of  the  chest  to  the  sitting  posture,  and 
massage  and  passive  movements  to  stimulate  the  circulation  of  the 
extremities.  The  incidence  of  embolism  as  a  complication  may  be  in- 
fluenced, according  to  the  various  theories  which  have  been  advanced,  b}' 
the  early  administration  of  laxatives,  by  the  administration  of  saline 
solution  to  make  up  for  the  loss  of  blood,  and  to  dilute  the  blood  by 
the  use  of  strophanthin  and  by  such  remedies  as  have  alreacty  been 
mentioned  to  overcome  the  influence  of  a  sluggish  circulation.  As  a 
certain  number  of  cases  are  undoubtedly  of  infectious  origin,  rigid 
asepsis  should  be  regarded  as  one  of  the  most  effective  preventive 
measures. 

ERYSIPELAS. 

Etiology  and  Pathology. — Panton  and  Adams,-  in  a  very  excel- 
lent paper,  have  investigated  certain  disputed  points  in  the  etiolog}'  of 
erysipelas  and  the  allied  inflammatory  lesions,  cellulitis  and  lymph- 
angitis. 

(1)  They  conclude,  from  their  experiments,  that  erysipelas  is  an 
acute  inflammation  of  the  epidermis,  due  to  the  presence  of  one  of  the 
organisms  of  the  streptococcus  class,  of  which  the  Streptococcus  py- 

1  Archiv.  klin.  Chir.,  vol.  Ixxxvii.,  p.  3S0. 

2  Lancet,  October  9,  1909,  p.  1065. 
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ogenes  is  the  most  frequent  example.  It  may,  however,  be  produced 
by  a  variety  of  organisms,  and  these  organisms  are  capable  of  produc- 
ing other  diseases  in  other  parts  of  the  body. 

(2)  The  certainty  of  diagnosis  of  erysipelas  rests  on  three  groups  of 
phenomena — the  well-known  physical  signs,  constitutional  disturbance, 
and  the  local  spread  of  the  erythema  with  its  growing  margin.  In  ery- 
sipelas there  is  invariably  acute  inflammation  of  the  epidermis  itself. 

(3)  In  cellulitis  deeper  tissues  are  involved,  and  the  epidermis 
escapes,  but  the  variety  of  organisms  and  their  cultural  characteristics 
are  not  different. 

(4)  Lymphangitis  appears  to  be  caused  by  an  organism  of  different 
type  and  less  severity,  and  hence  either  glandular  involvement  or  the 
presence  of  a  staphylococcus  would  favor  the  diagnosis  of  lymphangi- 
tis. 

(5)  Erysipelas  is  commonly  considered  to  be  more  infectious  than 
cellulitis,  and  this  may  be  due  to  the  more  superficial  nature  of  the 
inflammation,  and  to  the  desquamation  which  accompanies  the  former 
condition,  but  the  danger  of  infection  is  the  danger  of  transferring 
streptococcus  from  one  patient  to  another,  a  sufficiently  serious  event,  of 
which  perhaps  the  least  serious  effect  is  the  production  of  erysipelas. 

(6)  At  St.  Thomas'  Hospital,  London,  the  separation  of  erysipela- 
tous cases  from  the  septic  cases  had  no  effect  in  lessening  the  occur- 
rence of  erysipelas  in  these  septic  wards.  The  danger  of  transmitted 
infection  depends  on  the  presence  of  discharges  from  a  streptococcal 
wound,  rather  than  upon  the  risk  of  contagion  from  such  a  lesion  as 
facial  erysipelas,  which  is  practically  free  from  discharge.  Two  cases 
of  doubtful  erythema  were  admitted  direct  to  the  special  erysipelas 
ward,  and  the  subsequent  course  of  these  cases  proved  that  they  were 
not  suffering  from  erysipelas  on  admission,  nor  did  they  contract  it, 
though  exposed  to  infection,  at  any  rate  by  aerial  contagion. 

Diagnosis. — Milian^  describes  three  signs  which  he  believes  to  be  con- 
stant and  pathognomonic: 

(1)  The  Sign  of  Centrifugal  Maximum. — The  most  marked  lesions 
are  always  situated  at  a  spot  at  some  distance  from  the  starting-point 
on  the  periphery  of  the  patch,  as  are  also  the  swelling  and  pain  on 
pressure.  This  sign  is  useful  in  distinguishing  erysipelas  from  in- 
flammatory troubles,  dacryocystitis,  dental  abscess,  parotiditis,  or 
mumps. 

(2)  The  Ear  Sign. — Owing  to  the  close  adherence  of  the  dermis 
and  perichondrium,  and  the  absence  of  subcutaneous  tissue  in  the 
ear,  inflammatory  processes  stop  short  at  the  periphery,  whereas 
erysipelas,  being  a  dermatitis,  spreads  in  the  thickness  of  the  skin 
itself,  invading  that  of  the  ear  as  it  does  the  skin  of  any  other  part. 

(3)  The  Pain  Sign. — The  erysipelatous  patch  is  invariably  exceed- 
ingly painful.  The  patient  invariably  makes  a  grimace  and  shrinks 
when  it  is  pressed,  whereas  in  acute  eczema  and  ophthalmic  zona 
the  parts  are  not  so  tender  on  pressure.     In  dental  abscess  and  dacryo- 

1  Med.  Presse  and  Circular,  1908. 
VOL.  VI — 5 


66  THROMBOSIS,    EMBOLISM,    ERYSIPELAS,    AND    TETANUS. 

cystitis,  however,  the  affections  are  both  painful  and  tender,  but  in  a 
different  way. 

Afebrile  Erysipelas. — No  mention  was  made  in  the  previous  volume 
of  the  fact  that  erysipelas  may  exist  without  the  occurrence  of  fever. 
Czhlarz^  records  29  afebrile  cases  among  324,  and  Macauley-  records  2 
fatal  cases  with  an  afebrile  course. 

Erysipelas  in  the  Child. — It  is  important  to  bear  in  mind  that 
erysipelas  in  the  child,  and  especially  in  the  infant,  rarely  shows  the 
characteristic  local  and  general  symptoms  found  in  the  adult.  Milhit 
and  Stevenson''  call  attention  to  two  irregular  manifestations  of  this 
disease  in  the  very  young,  namely,  a  localized  edema  and  multiple 
abscesses.  But  careful  examination  will  detect  a  faint  rosy  line  at  the 
periphery  or  elsewhere  on  the  skin  and  desquamating  patches.  These 
are  sufficient,  even  in  the  absence  of  fever,  to  diagnose  erj^sipelas,  and 
the  rapid  evolution  of  the  disease  and  the  presence  of  streptococci  in 
the  serous  exudate  will  afTord  further  confirmation. 

Erysipelas  in  the  Aged. — Schlesinger"*  states  that  288  (10.8  per  cent.) 
of  his  2664  cases  of  erysipelas  were  in  persons  over  sixtj'  years  of  age. 
In  25  per  cent,  of  these  the  disease  terminated  fatall}'.  The  er^^sipelas 
attacked  the  face  almost  invariably,  and  complications  frequently 
occurred.  Abscesses  and  phlegmons,  suppurative  venous  thrombosis, 
and  gangrenous  processes  were  frequent;  kidney  complications  w^ere 
repeatedly  encountered,  especially  an  acute  hemorrhagic  process  sub- 
siding with  the  infection;  heart  disturbances  were  rare;  nervous  sj'inp- 
toms,  especially  delirium,  were  frequent. 

Treatment. — There  has  been  but  little  added  to  the  therapeutics 
of  erysipelas.  A  number  of  Italian  writers  advocate  the  use  of  diph- 
theria antitoxin,  both  locally  and  hj'^podermically;  Migliacci^  believes 
that  it  acts  favorably  by  inducing  a  leukocytosis,  thus  promoting 
phagocytosis.  Carbolic  acid,  followed  by  alcohol  and  tincture  of 
iodin  painted  on  the  affected  surface,  magnesium  sulphate  solution 
and  ichthyol,  seem  to  have  many  advocates. 

Urotropin  internally  has  been  recommended.  Binz^  uses  an  oint- 
ment containing  15  per  cent,  of  chlorinated  lime  (CaOCU).  Schlesin- 
ger,  with  an  experience  of  2664  cases,  uses  compresses  wet  with  Bur- 
row's solution  (5  parts  alum  and  25  parts  of  lead  acetate  in  500  parts 
water)  or  60  per  cent,  alcohol.  He  warns  against  morphin  in  elderly 
persons.  Heat  is  strongly  recommended  by  Ritter.'^  He  applies  a  jet 
of  superheated  air  to  the  erysipelatous  patch  for  half  an  hour  two  or 
three  times  a  day.  A  hot  flat-iron  may  also  be  used,  applied  for  ten  or 
fifteen  minutes  three  times  a  day. 

The  ideal  treatment  of  erysipelas  is,  of  course,  the  use  of  some  spe- 
cific agent  directed  against  the  Streptococcus  pyogenes.  The  anti- 
streptococcic serum  has  been  extensively  used  in  the  past  with  "\-ary- 

1  Berlin,  klin.  Woch.,  1911,  xlviii.  =  Berlin.  Med.  Jour..  1010,  i.,  495. 

3  Prog.  Med.,  January  28,  1911.  ■*  Med.  Klin.,  Auu;ust,  In,  1909. 
•'  Gaz.  d.  Ospedali,  Sept.  16,  1909. 

6  Berlin,  klin.  Woch.,  Nov.  1,  1909.  '  Miinch.  med.  Woch..  Mav  24,  1910. 
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ing  results,  mostly  disappointing.  A  bacteremia  in  erysipelas  is  quite 
rare,  the  constitutional  symptoms  are  no  doubt  due  to  toxins  and  the 
local  signs  to  the  growth  of  the  streptococci  in  the  lymph-spaces. 
Any  agent,  therefore,  which  would  control  the  growth  of  the  strepto- 
coccus in  the  skin  would  terminate  the  constitutional  reaction.  Ross 
and  Johnson,^  from  a  study  of  16  cases,  state  that  "  the  opsonic  power 
of  the  blood  is  low  during  the  acute  process  of  the  disease  and  when- 
ever more  or  less  rapid  spread  is  manifest;  again,  the  subsidence  of  such 
symptoms  as  malaise,  mental  unrest,  or  apathy;  pain  and  tenderness 
and  the  localization  of  the  inflammatory  areas  are  closely  associated 
with  an  increased  immunity,  as  evidenced  by  the  rise  of  opsonic  power." 
They  believe  that  a  vaccine  prepared  from  the  Streptococcus  erysip- 
elatis,  properly  administered,  exercises  a  specific  and  controlling 
influence  on  the  course  of  the  disease,  preventing  its  spread,  lessening 
its  severity,  and  hastening  recovery. 

Erysipeloid. — This  infection,  an  erythematous  inflammation,  is 
most  commonly  observed  on  the  hands  of  those  engaged  in  handling 
putrefactive  animal  products,  especially  fish,  shell-fish,  meats,  poultry, 
and  cheese.  It  is  adequately  described  in  Vol.  I.,  p.  476.  Jopson^ 
observed  2  cases  on  the  hands  of  scientific  investigators  engaged  in 
studies  of  comparative  and  experimental  pathology.  He  recommends 
lead-water  and  laudanum  and  ichthyol  as  comfortable  dressings, 
and  believes  that  tincture  of  iodin,  painted  around  and  beyond  the 
advancing  margin,  may  check  the  spread  of  the  condition. 

TETANUS. 
Cephalic  Tetanus. — Our  attention  has  been  called  to  cephahc  or 

''  Kopftetanus  "  by  the  controversy  which  has  arisen  regarding  its  path- 
ogenesis. This  is  a  peculiar  form  of  tetanus,  which  is  usually  attributed 
to  bacterial  infection  of  a  wound  on  the  face,  forehead,  or  scalp,  and 
which  is  generally  accompanied  by  paralysis  of  one  or  more  of  the 
cranial  motor  nerves,  and  in  a  few  cases  by  hyperesthesia  or  anes- 
thesia in  the  area  of  the  facial  nerve,  in  addition  to  the  usual  tetanic 
spasms,  which,  in  this  variety,  are  localized  in  the  muscles  of  the  lower 
jaw  and  neck,  particularly  those  connected  with  respiration  and  deglu- 
tition. Out  of  104  cases  of  cephalic  tetanus  collected  by  Ross^  paralysis 
of  one  of  the  cranial  motor  nerves  was  present  in  81  instances,  while  in 
the  other  23  cases  the  tetanus  was  in  every  instance  the  result  of  a  wound 
on  the  face.  The  mortality  from  these  cases  of  ''  kopftetanus  "  was 
found  to  be  lower  than  that  from  ordinary  tetanus,  being  only  54.4 
per  cent. 

There  has  been  great  divergence  of  opinion  regarding  both  the 
origin  and  character  of  the  facial  paralysis  which  is  so  important  a 
feature  of  this  form  of  tetanus.  It  is  now  generally  held,  especially  by 
Brunner  and  Klemm,  who  have  experimented  on  animals,  and  Fried- 
lander,   that  it  is  of  peripheral  origin.      The  latter  author*  has  also 

1  Jour.  Amer.  Med.  Assoc,  1909,  lii.,  747.      ^  Amer.  Jour.  Med.  Sci.,  1908. 

3  Edinburgh  Med.  Jour.,  March,  1906.  *  Deut.  med.  Woch.,  July  11,  1907. 
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come  to  the  conclusion  that  the  essential  lesion  is  a  neuritis  without 
any  question,  and  has  thus  accounted  for  the  occasional  absence  of  the 
paralysis.  He  believes  that  inflammation  of  the  nerve-sheaths  begins 
near  the  site  of  the  wound  and  travels  centripetally,  but  without 
giving  rise  to  any  special  symptoms  until  it  begins  to  affect  the  nerves 
inside  the  Fallopian  aqueduct  or  canal,  where  the  pressure  of  the  sur- 
rounding exudate  causes  immediate  paralysis  of  the  nerve.  There- 
fore, paralysis  of  the  facial  muscles  is  not  a  constant  accompaniment 
of  kopftetanus,  but  only  occurs  when  the  inflammatory  process  has 
reached  the  Fallopian  canal. 

Postoperative  and  Catgut  Tetanus. — Since  the  m.ortality  from 
so-called  postoperative  tetanus  has  been  very  high,  the  exact  nature 
and  origin  of  the  disease  has  been  a  matter  of  much  discussion. 
Richardson^  has  collected  21  cases  of  tetanus  following  operations,  in 
all  of  which  it  was  ascertained  that  catgut  had  been  employed.  He 
has,  however,  found  no  positive  evidence  to  condemn  the  use  of  catgut, 
for,  after  examination  of  the  catgut  used  at  14  of  these  operations, 
bacilli  were  found  in  only  4  cases,  and  it  was  impossible  to  cause  tetanus 
in  animals  inoculated  with  the  cultures.  From  a  careful  study  of 
diseases  prevalent  among  sheep,  scientists  have  found  that  they  are 
subject  to  a  group  of  diseases  which  can  scarcely  be  distinguished  from 
tetanus;  and  it,  therefore,  seems  very  probable  that,  instead  of  being 
true  tetanus,  the  so-called  postoperative  tetanus  is  one  of  the  other 
diseases  so  common  among  sheep.  Kleinertz^  has  collected  33  cases 
of  catgut  tetanus  from  German  literature,  and  estimates  the  mortality 
from  this  form  of  tetanus  as  many  hundred. 

Postoperative  tetanus  has  been  found  responsible  for  a  consideral^le 
number  of  deaths  in  apparently  clean  surgical  cases,  in  which  the 
technic  was  faultless  and  the  material  used  thoroughly  sterile.  The 
cause  of  the  infection  must  lie  outside  of  the  operative  act  itself.  Matas^ 
has  made  an  important  contribution  toward  the  solving  of  this  rather 
baffling  problem.  He  believes  that  certain  forms  of  postoperative 
tetanus,  especially  those  following  operations  on  the  intestines  and 
other  regions  hable  to  fecal  contact,  are  caused  bj'  the  contamination 
of  the  alimentary  canal  with  living  tetanus  bacilli,  which  have  entered 
the  system  in  raw  uncooked  vegetables  and  fruits,  cultivated  in  fertil- 
ized soil.  In  all  such  cases  which  have  come  under  Matas'  observa- 
tion the  patients  have  eaten  these  vegetables  onl}-  a  few  hours  prior 
to  the  operation.  He,  therefore,  feels  that  certain  dietetic  measures 
will  make  the  prognosis  for  this  most  deadly  form  of  the  infection 
much  more  favorable,  and  he  recommends  the  following  antitetanic 
preparation  for  all  operations  on  parts  where  fecal  contamination 
cannot  be  avoided:  (a)  Purgation  three  days  before  the  operation; 
(b)  the  suppression  of  all  raw,  uncooked  food,  especially  green  vege- 
tables, berries,  and  other  fruit  (for  the  same  period  of  time  before  the 
operation).     When  such  dietetic  precautions  are  impossible,   as  they 

1  Brit.  Med.  Jour.,  April  17,  1909.  ^  Berlin,  klin.  Woch.,  Sept.  6,  1909. 

^  Trans.  Amer.  Surg.  Assoc,  1909. 
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are  in  emergency  cases,  a  subcutaneous  injection  of  10  c.c.  of  tetanus 
antitoxin  is  advised,  to  be  administered  while  the  patient  is  still  under 
the  anesthetic. 

Fourth  of  July  Tetanus. — Within  the  last  few  years  there  has 
been  a  marked  reduction  in  the  number  of  injuries  resulting  from 
Fourth  of  July  celebrations,  and  consequently  the  number  of  cases 
of  tetanus  following  these  accidents  has  decreased  proportionately. 
In  1911  there  were  but  18  cases  of  tetanus  reported  as  a  result  of  such 
injuries,  a  great  improvement  when  we  consider  that  there  were  72 
cases  in  1910,  150  cases  in  1909,  76  in  1908,  and  73  cases  in  1907.  The 
year  1911,  however,  marks  not  only  a  decrease  in  the  number  of  these 
cases  of  tetanus,  but  in  the  mortality  as  well,  for  we  find  that,  of  the 
18  cases  of  tetanus  reported  this  year,  only  55  per  cent,  were  fatal, 
while  in  1910  the  mortality  was  93  per  cent.,  and  in  1909,  84  per  cent. 
The  following  table  shows  the  relation  of  the  duration  of  the  disease 
to  the  mortality  as  revealed  by  the  statistics  of  the  18  cases  reported 
this  year: 

Cases.         Recovered.        Died. 

Two  days 4  4 

Three  days 2  2 

Four  days 1  1 

Seven  days 2  2 

Eight  days 1  1 

Nine  days 1  1 

Thirty-two  days 1  1 

6 

The  average  length  of  the  incubation  period  was  about  eight  days. 
While  most  of  the  cases  could  be  attributed  to  the  use  of  fireworks,  a 
few  were  due  to  wounds  caused  by  nails,  splinters,  etc.,  and  to  crushing 
injuries. 

Too  much  credit  cannot  be  given  the  Journal  of  the  American 
Medical  Association  for  the  campaign  for  a  safe  and  sane  celebration  on 
Independence  Day,  inaugurated  by  the  Journal  nine  years  ago,  the 
influence  of  which,  through  the  assistance  of  the  daily  press  and  the 
enlightenment  of  civic  bodies,  is  now  felt  throughout  the  land.  The 
number  of  injuries  has  been  reduced  from  5623  each  year  to  1603;  the 
total  deaths  from  466  to  57;  and  deaths  from  lockjaw  from  405  to  10! 

Treatment. — While  tetanus  toxin  has  proved  of  greater  value  as  a 
prophylactic  agent,  neglect  to  use  tetanus  antitoxin  as  a  curative  agent, 
in  the  light  of  our  present  knowledge,  is  unwarranted.  While  the 
mortality  is  still  high,  a  larger  number  of  cases  recover  in  which  anti- 
toxin has  been  used.  Hoffmann^  found  the  mortality  58  per  cent,  in 
13  cases  where  the  antitoxin  was  used  subcutaneously,  and  12.5  per 
cent,  in  16  cases  after  intradural  injections.  In  the  former  chapter 
(Vol.  I.,  p.  500)  the  following  views  were  expressed  as  to  the  active  treat- 
ment of  tetanus : 

In  order  to  prevent  the  action  of  the  toxin  spreading  to  hitherto 
unaffected  tissues  we  resort  to  the  administration  of  one  or  two  or  more 
of  the  so-called  antidotes — antitoxin,  carbolic  acid,  or  brain  emulsion, 
1  Beit.  khn.  Chir.,  Bd.  55. 
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The  question  will  arise  as  to  which  of  these  remedies  should  be  used, 
and  whether  one  or  more  than  one  should  be  tried.  Antitoxin  should 
be  used  invariably  unless  unavailable;  under  these  circumstances,  one 
must  resort  to  Baccelli's  or  to  the  carbolic  acid  treatment.  If  the  case 
is  a  very  severe  one,  and  does  not  respond  promptly  to  antitoxin,  one 
should  not  hesitate  to  resort  to  carbolic  acid  or  brain  emulsion;  of 
course,  without  interruption  of  the  serum  therapy.  As  to  the  method  of 
administering  the  antitoxin:  (1)  10  to  20  c.c.  should  be  injected  into 
the  tissues  about  the  wound;  (2)  10  to  20  c.c.  should  be  injected  intra- 
venously and  into  the  muscles,  in  order  to  neutralize  the  circulating 
toxins;  (3)  intraneural  injections,  as  near  the  cord  as  possible,  into 
the  nerves  of  both  upper  and  lower  extremities  (brachial  plexus,  sciatic, 
and  anterior  crural  nerves) ;  (4)  as  suggested  by  Porter,  an  immunizing 
or  neutralizing  injection  may  be  given  at  the  highest  level  which  the 
severity  of  the  symptoms  appears  to  justify,  directly  into  the  cord,  as 
advocated  by  Rogers,  or  into  the  higher  motor  nerves,  such  as  the 
hypoglossal  and  spinal  accessory,  as  advocated  by  Porter;  (5)  if  the 
injection  directly  into  the  spinal  cord  at  a  higher  level  is  omitted,  it 
might  be  well  to  carry  out  Rogers'  suggestion,  and  inject  the  antitoxin 
into,  not  around,  the  nerves  of  the  cauda  equina. 

In  the  administration  of  antitoxin  one  should  always  be  mindful 
of  the  fact  that  the  serum  is  absolutely  harmless,  and  can  be  used 
repeatedly  and  in  large  quantities  without  any  untoward  effect.  The 
doses,  therefore,  should  be  liberal,  and  should  be  repeated  dail}'  or 
twice  daily  if  necessary. 

Observations  of  the  intervening  years  would  seem  to  indicate  a  revi- 
sion of  this  plan  of  procedure  in  certain  details.  I  still  maintain  that 
antitoxin  should  be  used  invariably  unless  unavailable,  in  which  case 
the  Baccelli  or  carbolic  acid  treatment  should  be  substituted.  As  to  the 
methods  of  administering  the  antitetanic  serum,  I  am  disposed  to  give 
preference  to  the  intraspinal  injections  over  the  subcutaneous  or  intra- 
venous methods,  and  while  theoretically  I  advocated  the  intraneural 
injections  as  near  the  cord  as  possible  into  the  nerves  of  both  upper  and 
lower  extremities  (brachial  plexus,  sciatic,  and  anterior  crural  nerves), 
I  have  not  been  able  to  find  sufficient  data  to  warrant  endorsement  of 
this  practice.  I  feel  justified,  however,  to  recommend  more  forciblj'  now 
than  in  the  original  chapter,  in  cases  in  which  the  convulsions  were 
frequent  and  violent  and  not  otherwise  favorably  influenced,  the  use 
of  magnesium  sulphate  solely  as  a  symptomatic  remedy.  While 
appreciating  its  dangers  (depression  or  paralysis  of  respiratory-  center), 
its  extraordinary  influence  over  muscular  spasm  has  no  doubt  deter- 
mined the  favorable  outcome  in  not  an  inconsiderable  number  of  cases. 
There  is  no  reason  to  believe  the  original  dosage  should  be  modified — 
1  c.c.  of  a  25  per  cent,  solution  for  everj-  25  pounds  body-weight  in 
children  and  for  every  20  pounds  in  adult  males.  Should  signs  of  res- 
piratory failure  manifest  themselves,  means  for  maintaining  artificial 
respiration  should  be  at  hand,  and  the  spinal  canal  should  be  washed 
out  with  saline  solution.      Through  personal  communication  and  from 
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literature  a  number  of  isolated  cases  of  recovery  have  been  brought  to 
my  attention. 

Prophylaxis. — Emphasis  cannot  be  laid  too  positively  upon  the 
importance  of  the  routine  use  of  tetanus  antitoxin  in  all  wounds  of  the 
character  in  which  the  tetanus  bacillus  is  prone  to  develop.  In  addi- 
tion to  gunshot  wounds,  punctured  wounds,  and  blank-cartridge 
wounds,  we  should  include  crushing  and  lacerated  injuries  of  the  body 
surface,  especially  those  in  which  dirt  has  been  ground  into  the  tissues. 
In  surgical  practice  the  routine  use  of  antitoxin  in  these  cases  should 
be  regarded  as  imperative,  and  the  surgeon  who  does  not  enforce  this 
rule,  whether  in  his  private  or  his  hospital  practice,  not  only  negatively 
but  positively  neglects  his  patient's  welfare.  In  the  original  chapter 
(Vol.  I.,  p.  488)  attention  was  called  to  the  great  immunizing  power 
of  tetanus  antitoxin,  and  the  accumulated  evidence  of  the  intervening 
years  serves  only  to  confirm  the  opinion  as  to  its  value  as  a  prophylactic 
agent.  In  a  special  investigation  made  by  the  American  Medical 
Association  they  were  unable  to  discover  a  single  case  in  which  a  person 
who  has  received  an  immunized  dose  subsequently  developed  tetanus. 

To  secure  the  best  results  the  antitoxin  should  be  given  as  soon  after 
the  injury  as  possible,  the  longer  the  delay  the  greater  the  opportunity 
for  the  disease  to  become  established.  Even  where  it  has  been  given 
too  late  to  prevent  the  disease,  there  is  reason  to  believe  that  the  prog- 
nosis is  more  favorable.  Suter^  collected  700  cases  in  which  there  was 
but  one  slight  attack  of  tetanus  when  antitoxin  had  been  used.  In 
1909  the  Societe  de  Chirurgie  reported  that  in  the  last  seven  years 
there  had  been  but  11  cases  of  tetanus  in  the  hospitals  of  Paris,  all 
of  them  being  in  persons  who  had  not  received  the  customary  pre- 
ventive dose,  the  routine  practice  there  after  all  street  accidents.- 

The  following  rules  should  be  enforced  in  every  emergency  station: 

(1)  Freely  incise  every  wound. 

(2)  Carefully  and  thoroughly  remove  from  the  wound  every  par- 
ticle of  foreign  matter. 

(3)  Cauterize  the  wound  thoroughly  with  a  25  per  cent,  solution 
of  phenol  or  carbolic  acid. 

(4)  Apply  a  loose  wet  boric  acid  dressing. 

(5)  Inject  subcutaneously  1500  units  of  antitetanic  serum. 

(6)  In  no  case  should  the  wound  be  closed.  It  should  be  allowed 
to  heal  by  granulation.  The  dressing  and  packing  should  be  removed 
every  day. 

With  regards  to  the  incidence  of  Fourth  of  July  tetanus,  additional 
prophylactic  measures  have  been  resorted  to  through  proper  legisla- 
tive methods,  aiming  either  to  restrict  or,  preferably,  to  prohibit  the 
use  of  explosives  on  that  day.  In  cities  with  prohibitory  laws  tetanus 
has  been  altogether  eliminated  or  reduced  in  frequency  to  an  extra- 
ordinary degree.  In  1909  there  were  no  deaths  from  tetanus  in  Chicago, 
with  a  population  of  two  and  a  quarter  millions — a  victory  for  en- 
Hghtened  legislation  and  modern  prophjdaxis. 

1  Archiv.  klin,  Chir.,  Bd.  52.  ^  Jour.  Amer.  Med.  Assoc,  vol.  liii.,  p.  955. 
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ANTHRAX. 

In  1905  Legge^  wrote  a  complete  paper  upon  Industrial  Anthrax, 
mostly  from  the  experience  of  cases  occurring  in  Great  Britain.  In 
1909  Page^  brought  the  subject  to  date.  The  total  cases  of  industrial 
anthrax  in  Great  Britain  from  1899  to  1907  from  all  causes  was  452. 
Of  these  114  died,  giving  a  percentage  mortality  of  25.2.  These  oc- 
curred in  persons  manipulating  wool  and  worsted  (40  per  cent.),  bristles 
and  horsehair  (20  per  cent.),  hides  and  skins  (30  per  cent.),  and  in 
those  engaged  in  various  industries,  such  as  harness,  cutlery,  boot- 
making,  rag-sorting,  etc.  (10  per  cent.). 

During  the  same  period  Page  estimated  that  there  were  more  than 
half  as  many  more  (non-industrial  cases)  in  those  who  come  in  contact 
with  animals  infected  with  anthrax,  as  shepherds,  farmers,  veterinary 
surgeons,  butchers,  etc.;  those  infected  by  contact  with  workers  in 
infected  materials;  and  those  infected  by  miscellaneous  causes,  such 
as  the  transmission  of  infection  by  flies,  postmortem  examinations,  etc. 

Anthrax  is  slightly  more  common  in  Germany  than  in  England,  and 
much  more  so  in  Italy.  In  all  countries  except  Great  Britain  agricul- 
tural anthrax  is  the  most  common,  and  consequently  there  is  a  close 
relation  between  the  number  of  cases  of  human  and  animal  anthrax. 
There  are  no  statistics  available  for  the  United  States. 

With  the  exception  of  about  5  per  cent,  the  anthrax  pustule  occurs 
on  the  head,  face,  neck,  or  uppei  extremity. 

Treatment. — At  the  present  time  the  treatment  of  anthrax  is  not 
satisfactory.  The  various  methods  of  treatment  mentioned  in  Vol.  I., 
p.  509,  are  still  in  vogue. 

Thorough  cauterization  of  the  pustule  and  the  administration  of 
Sclavo's  serum  seems  to  be  the  only  treatment  worth  while.  The 
collective  statistics  of  the  results  of  serum  treatment  are  most  dis- 
couraging, but  careful  analysis  reveals  many  advanced,  even  moribund, 
cases  in  which  it  has  been  used.  In  such  cases  there  is  no  chance  to 
stimulate  resistance,  and  the  patient  is  doomed,  no  matter  what  the 
treatment;  if  they  are  excluded,  the  mortality  of  the  disease  decreases 
to  something  below  10  per  cent. 

1  Supplementary  to  Chapter  XIII.,  Vol.  I.,  p.  503. 

2  Lancet,  March  IS,  1905,  p.  5S9. 

3  Jour,  of  Hyg.,  1909,  ix.,  279. 
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Earlier  diagnosis,  and  the  use  of  large  doses  of  the  serum  must 
be  tried,  before  the  serum  should  be  abandoned.  The  serum  may  be 
obtained  from  Elia  Coli  of  Siena,  Italy,  in  10  c.c.  tubes. 

It  should  be  mentioned  that  several  writers  strongly  condemn 
any  operative  interference.  Thus,  Creite^  reports  13  cases,  with  12 
recoveries,  in  which  local  appHcations  of  aluminum  acetate  were  used, 
and  Ferguson^  successfully  treated  one  patient  with  Sclavo's  serum  alone. 

Prophylaxis. — The  safeguarding  of  workers  in  materials  carrying 
anthrax  spores  has  attracted  considerable  attention.  Both  Legge 
and  Page  discuss  the  subject  in  great  detail.  In  the  case  of  horse-hair 
and  bristles  it  seems  established  that  steam  disinfection  greatly  di- 
minishes the  risk,  but  is  not  effective  in  destroying  all  spores.  The  im- 
mersion of  the  raw  material  in  cyllin  (1:  100),  a  coal-tar  derivative,  is 
recommended  by  Page  as  the  best  method  of  disinfection  known  at 
present.  As  the  chief  source  of  infection  is  the  nails,  they  should  be 
routinely  scrubbed  with  a  brush  and  disinfectant.  The  use  of  overalls, 
gloves,  respirators,  etc.,  is  also  very  important.  In  the  case  of  hides. 
Ponder^  proposes  a  method  which  he  terms  the  "formic-mercury  proc- 
ess," which  has  proved  highly  efficient  by  animal  experiments,  and 
which,  in  the  opinion  of  practical  tanners,  improves  the  leather.  The 
hides  are  soaked  in  formic  acid  and  perchlorid  of  mercury  and  then 
"  salted  "  with  sodium  chlorid. 

An  important  observation  is  that  made  by  Enrich,*  who  states  that 
the  blood-stained  wool  and  hair  are  the  actual  carriers  of  the  germs  of 
anthrax,  and  not  the  dust  found  in  the  wool,  as  formerly  believed;  but 
the  dust  may  become  dangerous  by  reason  of  its  admixture  with  scales 
of  dried  blood  derived  from  the  tainted  hairs.  He  examined  for  anthrax 
nearly  600  samples  of  wool,  hair,  and  dust — not  blood-stained — with 
negative  results,  while  139  blood-stained  specimens  were  tested,  with 
the  result  that  anthrax  bacilli  (often  in  great  numbers)  were  found  in 
14.4  per  cent. 

GLANDERS. 

Etiology. — "  That  one  case  in  every  ten  of  chronic  human  glanders 
causes  or  is  caused  by  another  human  case  is  a  fact  not  sufficiently 
known  to  the  medical  profession"  (Robins^).  This  statement  is 
of  the  greatest  importance,  especially  as  it  was  stated  in  Vol.  I.,  p.  513, 
that  direct  transmission  from  man  to  man  was  very  rare.  The  state- 
ment holds  true  also  in  acute  cases.  Another  fact  that  should  be 
emphasized  is  the  danger  to  those  engaged  in  laboratory  work  with 
Bacillus  mallei.  Bevan"  refers  to  several  deaths  among  laboratory 
workers  from  glanders.  In  1908  Dr.  T.  M.  Wilson,  of  Chicago,  lost 
his  life  from  glanders  while  endeavoring  to  produce  a  serum  against 

1  Deut.  med.  Woch.,  1908,  xxxiii.,  No.  50. 

2  Brit.  Med.  Jour.,  1911,  ii.,  103. 

3  Lancet,  1911,  ii., 

4  Ibid.,  Nov.,  14,  190S,  p.  454. 

^  Studies  from  Roy.  Victoria  Hosp.,  1906,  vol.  ii.,  No.  1. 
«Jour.  Amer.  Med.  Assoc,  1908,  1.,  1599. 
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this  disease.  The  marked  penetrative  power  of  the  bacillus  makes 
contact  with  it  exceedingly  dangerous. 

Pathology. — The  following  description  of  the  pathology  of  glanders 
is  based  upon  an  experimental  study  by  Duval  and  White/  and  sup- 
plements the  description  in  Vol.  I.,  p.  513. 

The  glanders  bacillus  and  its  toxins  produce  three  distinct  types 
of  change  in  the  tissues — exudative,  proliferative,  and  degenerative — 
the  determining  factor  being  the  degree  of  virulence  of  the  culture. 
The  highly  virulent  culture  causes  primary  necrosis  and  disintegration 
of  the  tissue,  followed  bj^  the  invasion  of  the  injured  area  by  poly- 
morphonuclear leukocytes.  The  bacilli  of  moderate  virulence  give 
rise  to  a  primary  lesion  of  an  acute,  inflammatory  nature  in  which 
the  cells  show  no  evidence  of  necrosis  or  disintegration.  The  at- 
tenuated bacilli  produce  primary  tissue  proliferation  with  the  forma- 
tion of  epithelioid  and  giant  cells.  The  lesion,  whether  exudative  or 
proliferative,  is  focal  in  character. 

The  acute  cases  develop  exudative  and  degenerative  lesions,  the 
tissue  cells  being  broken  up  by  the  virulent  toxin,  and  the  broken- 
down  nuclei  form  the  degenerative  ''  chromatic  masses."  The  chronic 
cases  show  the  proliferative  changes,  the  weak  toxin  inducing  a  histo- 
logic appearance  resembling  tuberculosis,  except  that  the  picture  of 
acute  virulent  tuberculosis  corresponds  to  the  appearance  of  the  weak 
glanders  infection  and  vice  versa. 

Acute  Glanders. — The  symptomatology  has  been  previously 
described  (Vol.  I.,  p.  514).  To  this  may  be  added  Pilcher's  observa- 
tion^  that  there  is  extreme  prostration  out  of  proportion  to  the  physical 
signs,  early  signs  of  muscle  pain,  and  early  involvement  of  the  various 
large  joints.  Meyer  and  Crolin^  state  that  when,  with  a  more  or  less 
septic  condition,  there  appears  on  the  skin  indurated,  painful,  red- 
dened areas  with  soft  centers,  with  less  tendency  to  rupture  than  ordi- 
nary abscesses,  and  which,  when  opened  discharge  a  thin  serosanguineous 
material,  the  resulting  ulcer  having  a  necrotic  base,  usually  involving 
muscle  and  with  no  tendency  to  heal,  glanders  should  be  thought  of, 
and  all  the  means  at  our  disposal  should  be  made  use  of  in  aiding  us  to 
make  a  correct  diagnosis. 

Chronic  Glanders. — A  study  of  this  variety  was  made  some  years 
ago  by  Robins,^  which  was  based  upon  156  cases  collected  from  the 
literature,  and  stands  as  a  unique  and  perfect  monograph  upon  the 
subject.  He  distinguishes  as  chronic  those  cases  which  had  a  duration 
of  six  weeks  or  more.  He  notes  "  that  rashes,  phelgmon,  and  lymph- 
adenitis each  occur  in  about  one-third  of  the  cases;  that  multiple 
abscesses  occur  in  80  per  cent.,  and  nasal  involvement,  which  is  twice 
as  common  as  ocular  or  buccal  lesions,  in  about  40  per  cent.;  that 
clinical  signs  referable  to  the  lungs  seem  to  occur  in  only  25  per  cent,  of 

1  Trans.  Assoc.  Amer.  Phys.,  1907,  xxii.,  398. 
-  Annals  of  Surg.,  1907,  xlv.,  444. 
3  Jour.  Amer.  Med.  Assoc,  190S,  1.,  1.593. 
"•  Log.  cit. 
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the  cases,  though  focal  puhnonary  lesions  exist  in  70  per  cent,  of  the 
autopsies;  that  locahzed  purulent  pachymeningitis  is  by  far  the  most 
common  intracranial  lesion,  and  that  involvement  of  the  abdominal 
organs  rarely  causes  characteristic  manifestations." 

The  duration  of  the  cases  varied  from  six  weeks  to  fifteen  years  and 
averaged  fourteen  and  one-half  months. 

Diagnosis. — Glanders  is  recognized  by  the  clinical  symptoms, 
by  the  macroscopic  appearance  of  the  pus,  and  by  microscopic  examina- 
tion for  the  Bacillus  mallei;  by  the  mallein  test,  the  agglutination  test, 
and  the  Strauss  reaction.  It  should  be  remembered  that  many  cases 
are  not  recognized  at  all,  that  many  are  mistaken  for  other  diseases 
until  too  late,  and,  what  is  of  still  greater  importance,  that  the  disease 
is  highly  fatal  and  may  be  conveyed  from  person  to  person. 

The  clinical  symptoms  have  been  referred  to  in  Vol.  I.,  and  ampli- 
fied above;  suffice  it  to  say,  that  the  mere  fact  of  the  patient's  occupa- 
tion bringing  him  in  contact  with  sick  horses  should  suggest  the  possi- 
bility of  the  disease  whenever  an  obscure  septicemia  or  pyemia  is  de- 
tected, a  chronic  inflammatory  lesion  of  the  oral  or  nasal  mucosa  exists, 
or  an  inflammatory  mass  presents  itself  in  the  subcutaneous  or  muscular 
tissues.  As  a  rule,  leukocytosis  is  absent.  Glanders  has  been  mis- 
taken for  small-pox,  syphilis,  varicella,  tuberculosis,  impetigo,  an- 
thrax, erythema  nodosum,  typhoid  fever,  typhus  fever,  acute  rheuma- 
tism, pneumonia,  pyemia,  and  septicemia.  The  pus  from  the  abscess 
is  usually  pink  or  gray  rather  than  yellow,  and  is  viscid  and  glairy. 

The  morphology  and  cultural  characteristics  of  the  Bacillus  mallei 
are  well  known,  and  the  smears  should  be  made  on  glycerin-agar. 
Bernstein  and  Carling^  state  that  the  organism  is  actively  motile,  an 
observation  contrary  to  current  opinion,  and  also  that  the  virulence  of 
the  culture  does  not  subside  on  culture-media. 

Mallein  Test. — Ten  to  15  minims  of  mallein  should  be  injected,  and 
in  a  few  hours  the  reaction,  if  positive,  will  appear.  This  is  marked  by 
fever  and  pain  at  the  site  of  injection,  and  often  at  the  site  of  the 
lesion;  an  edematous  swelling  will  appear  also  at  the  site  of  injection. 
Mallein  has  not  been  generally  used  in  human  cases,  but  there  is  no 
reason  why  it  should  not,  especially  in  suspected  or  chronic  cases. 

V.  Pirquet  Test. — The  method  of  v.  Pirquet  has  been  used  in  the 
diagnosis  of  glanders  by  Martel^  in  several  cases  of  human  glanders, 
although  Valee,  in  1907,  suggested  its  use  in  the  horse.  Mallein, 
diluted  with  carbolic  acid  solution  (1:200),  in  various  dilutions,  was 
inoculated  into  the  suspected  cases  and  in  10  controls.  The  former 
showed  a  positive,  inflammatory  reaction  in  twenty-four  hours,  and 
reached  a  maximum  in  two  to  three  days.  The  controls  were  all 
negative. 

Agglutination  Test. — First  suggested  by  McFadyean  in  1896,  and 
extensively  employed  since  1905.  This  test  is  of  value  in  recent  infec- 
tions, but  is  variable  and  may  fail  in  chronic  cases.     In  many  of  the 

1  Brit.  Med.  Jour.,  1909,  i.,  319. 

2  Berlin,  klin.  Woch.,  1908,  xlv.,  451. 


76  DISEASES    CAUSED    BY    SPECIAL    INFECTIONS. 

recent  cases  of  glanders  reported  in  the  literature  the  test  was  of  signal 
value;  in  a  few  it  failed.  The  dilution  should  be  1 :  100  and  upward  to  be 
positive.  In  1909,  Schiitz  and  Schubert^  perfected  the  complement 
fixation  test,  and  recommended  it  as  the  most  rehable  method  for  the 
diagnosis  of  glanders  which  we  have  at  our  command  at  the  present 
time. 

Strauss  Reaction. — A  loopful  of  the  glycerin-agar  culture  of  the 
suspected  organism  is  introduced  into  the  peritoneal  cavity  of  the 
guinea-pig.  When  the  reaction  is  positive  a  marked  orchitis  develops, 
and  death  usually  occurs  in  two  or  three  days.  The  lesion  consists 
of  a  suppurative  inflammation  of  the  tunica  vaginalis,  between  the 
layers  of  which  is  a  purulent  exudate,  and  from  which  the  bacillus  may 
be  recovered.     No  dependence  can  be  placed  on  a  negative  result. 

Treatment. — There  has  been  but  little  added  to  our  methods  of 
combating  this  very  fatal  disease.  A  few  cases,  mostly  of  the  chronic 
type,  are  on  record  of  treatment  by  mallein,  but  nothing  definite  is 
known.  Bristow  and  White^  report  the  use  of  an  autogenous  vaccine, 
fifteen  injections  being  given  with  an  average  interval  of  seven  days 
between  doses;  10,000,000  was  the  initial,  and  300,000,000  the  final 
dose.  The  patient,  who  was  suffering  from  chronic  glanders  with 
symptoms  of  pyemia,  recovered. 

ACTINOMYCOSIS. 

Etiology. — There  is  still  considerable  confusion  as  to  the  exact 
organism  causing  actinomycosis.  Wright  limits  the  term  actinomyces 
to  those  strains  which  produce  colonies  of  club-shaped  organisms  in 
animal  tissues,  the  identical  organism  described  in  1891  by  Wolff  and 
Israel.  Shiota^  distinguishes  two  types — one,  and  the  more  common, 
that  described  by  Wright,  and  the  other  that  described  by  Bostroem. 
Recently  Peklo'*  has  studied  some  organisms  found  in  the  root  tubercles 
of  the  alder  and  sweet  gale;  he  concludes  that  they  belong  to  the  actino- 
myces group.  He  furthermore  showed  that,  by  the  use  of  analogous 
culture-media,  cultures  of  the  tubercle  bacillus  developed  a  remark- 
able morphologic  similarity  to  the  growths  from  the  alder  nodules. 
These  observations  are  especially  interesting,  as  many  cases  of  actino- 
mycosis are  reported  as  dying  of  pulmonary  tuberculosis,  and  as  iMaier^ 
has  reported  a  case  of  actinomycosis  greatly  improved  by  the  use 
of  tuberculin.  Shiota,  however,  used  tuberculin  in  2  cases  of  ab- 
dominal actinomycosis  without  benefit.  Lord^  reports  the  finding  of 
organisms  having  the  morphology  and  staining  reaction  of  actinomyces 
in  smear  preparations  (11  cases),  and  in  serial  sections  (5  cases)  of  the 
contents  of  carious  teeth  from  individuals  without  actinom^'cosis. 

1  Archiv.  Wissensoh.  u.  Prak.  Tier.,  1909,  Bd.  35,  p.  44. 

=  New  York  State  Jour.  Med.,  1910,  x.,  236. 

3  Deut.  Zeit.  Chir.,  1909,  cl.,  287. 

^  Centralbl.  Bact.,  1910,  ii.,  451. 

^Beit.  klin.  Chir.,  1909,  Ixiii.,  472. 

^  Boston  Med.  and  Surg.  Jour.,  1910,  clxiii.,  82. 
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This  finding  is  important,  as  lack  of  free  drainage  of  a  tooth  cavity, 
whether  arising  spontaneously  or  as  the  result  of  filling  an  incom- 
pletely sterilized  tooth,  may  be  regarded  as  favoral)le  to  the  production 
of  the  disease  about  the  jaws  or  neck.  In  a  subsequent  paper  Lord^ 
reports  a  similar  finding  in  tonsillar  crypts  (4  cases).  He  suggests 
that  the  infrequency  of  actinomycosis  cases  of  the  jaw,  as  compared 
to  alveolar  abscess,  may  be  due  to  the  mixed  infection  present,  the 
rapid  multiplication  of  the  pyogenic  organisms  preventing  the  actino- 
mycetes  from  taking  root  in  the  tissue.  Shiota  states  that  in  two- 
thirds  of  his  34  cases  of  actinomycosis  of  the  head  and  neck  the  teeth 
were  more  or  less  carious,  and  in  11  patients  the  first  symptom  was 
toothache.  Jaehn^  also  reports  the  findings  of  numerous  sulphur 
granules  in  decayed  teeth  and  in  the  pus  of  perialveolar  abscesses.  On 
the  other  hand,  Harbitz  and  GrondahP  obtained  negative  results  in- 
variably. 

The  last-mentioned  writers  bring  up  the  important  subject  of 
the  portal  of  entry,  and  state  that  the  identity  of  the  organism  causing 
the  disease  in  man  has  not  been  proved  to  be  the  same  as  that  producing 
"  lumpy  jaw  "  in  cattle.  Furthermore,  actinomycosis  occurs  in  far 
separated  localities,  and  is  just  as  common  in  cities  as  in  the  country. 

Clinical  Aspects. — A  few  observations  add  a  httle  to  our  knowl- 
edge of  this  aspect  of  actinomycosis.  Opokin''  reports  57  cases  from 
Russia,  and  states  that  every  case  of  chronic  putrid  bronchitis  and 
pleuropneumonia  with  unusual  phenomena  should  be  investigated  as 
a  possible  case  of  actinomycosis.  Short,^  in  reporting  3  cases  of  acti- 
nomycosis of  the  appendix,  states  that  the  diagnosis  may  be  made  by 
the  presence  of  a  mass  in  the  right  iliac  fossa  with  but  little  pain,  ten- 
derness, or  fever,  and  the  finding  of  the  actinomycetes  in  the  stools. 
The  finding  of  massive  adhesions  at  operation,  and  the  later  develop- 
ment of  secondary  abscesses  and  fistulse,  with  involvement  of  the 
subphrenic  space  and  base  of  the  lung,  should  always  lead  to  a  search 
for  the  specific  organism. 

No  mention  was  made  of  actinomycosis  of  the  kidney  in  Vol.  I. 
Garceau^  states  that  in  the  reports  of  128  autopsies,  collected  from 
various  sources,  in  which  there  was  actinom_ycosis  of  some  organ, 
there  was  mention  of  undoubted  actinomycosis  in  the  kidney  in  11 
instances,  or  8.6  per  cent.  It  is  extremely  probable  that  the  kidney 
is  never  the  primary  seat  of  the  disease,  nor  can  the  trouble  be  recog- 
nized clinically  unless  the  actinomycetes  are  found  in  the  urine;  the 
prognosis  is  very  bad,  and  nephrectomy  in  the  earl}^  stage  offers  the 
only  hope. 

Several  French  investigators'''  report  that  it  is  possible  to  differen- 

1  Jour.  Amer.  Med.  Assoc,  1910,  Iv.,  1261. 

2  Deut.  Monatsschr.  f.  Zalinheilk.,  1909,  Heft  1  to  .3. 

3  Amer.  Jour.  Med.  Sci.,  1911,  cxlii.,  .386. 

*  Archiv.  klin.  Chir.,  1908-09,  Ixxxviii.,  460. 

5  Lancet,  1907,  ii.,  760. 

^  Tumors,  etc.,  of  the  Kidney,  1909,  D.  Appleton  &  Co. 

^  Annals  Institut  Pasteur,  1910,  xxiv.,  No.  1. 
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tiate  actinomycosis  by  agglutination  and  the  fixation  of  the  comple- 
ment test,  using  for  the  purpose  spores  of  the  sporotrichum.  Harbitz 
and  Grondahl  have  repeated  these  tests  with  negative  results. 

Treatment. — It  would  seem  as  though  the  cure  of  this  disease  de- 
pends, to  a  great  extent,  upon  the  area  of  the  body  involved  and  its 
accessibility  to  local  treatment.  When  the  thoracic  or  abdominal 
cavities  are  involved  the  mortality  is  frightful,  and  dependence  seems 
to  be  placed  almost  entirely  upon  the  internal  use  of  potassium  iodid. 
A  thorough  operation  should  be  done,  even  though  the  primary-  mortal- 
ity might  be  high,  in  order  to  open  up  the  sinuses  to  disinfection  and 
drainage.  The  exact  action  of  potassium  iodid  is  unknown,  and  there 
is  some  diversity  of  opinion  as  to  the  dosage  required  and  as  to  its  value. 
Wild^  advocates  very  large  doses,  even  up  to  240  gr.  daily,  given  every 
two  hours  during  the  day  time  (eight  doses  of  30  gr.  in  4  to  6  ounces 
of  milk).  Maier  prefers  sodium  iodid,  and  does  not  advocate  large 
doses. 

Harbitz  and  Grondahl  doubt  the  curative  action  of  potassium 
iodid,  as  they  have  shown  that  the  fungus  grows  luxuriantly  in  1  to  2 
per  cent,  potassium  iodid.  Adair^  is  also  skeptical  as  to  the  good 
accomplished  by  the  use  of  potassium  iodid.  He  points  to  the  fact 
that  internal  actinomycosis  is  highly  fatal  despite  of  the  drug,  while  the 
external  forms  may  recover  by  reason  of  the  free  and  uninterrupted 
discharge  of  the  organism.  He  noted  improvement  from  a  10  per 
cent,  solution  of  formalin  in  glycerin,  swabbed  into  the  sinuses.  Shiota 
likewise  does  not  place  much  confidence  in  potassium  idod.  He  excises 
the  mass  if  it  is  small  and  circumscribed,  or  depends  on  incision  and 
curetment  and  the  injection  of  a  3  to  5  per  cent,  solution  of  silver 
nitrate  into  the  mass. 

Several  cases  of  cutaneous  actinomycosis  have  been  described  by 
British  writers^  in  which  the  a:-rays,  together  with  potassium  iodid 
internally,  have  given  good  results. 

Finally,  the  methods  of  Wright  have  led  to  an  attempt  to  treat 
actinomycosis  by  specific  therapy.  Wynn^  had  a  successful  result  in  a 
case  of  actinomycosis  of  the  lung  and  liver.  Whittier^  also  obtained 
good  results,  the  opsonic  index  of  his  patient  rising  from  0.58  to  1.34. 
Frazier''  reports  a  case  of  abdominal  actinomycosis  in  which  bacterial 
therapy  was  ineffectual.  Harbitz  and  Grondahl  treated  2  cases  with  1 
recovery;  they  describe  the  method  for  preparing  the  vaccine. 

EMPHYSEMATOUS  GANGRENE. 

As  was  stated  in  Vol.  L,  p.  526,  the  chnical  phenomena  produced  by 
the  bacillus  of  malignant  edema  and  Bacillus  aerogenous  capsulatus  are 
identical.     The  recent  writings  refer  entirely  to  the  latter  organism, 

1  Brit.  Med.  Jour.,  1910,  ii.,  S51. 

2  Northwestern  Lancet,  Sept.,  190S. 

3  Lancet,  1909,  ii.,  468. 

4  Brit.  Med.  Jour.,  1908,  i.,  554. 

5  Jour.  Amer.  Med.  Assoc,  1909,  lii.,  1453. 
e  Annals  of  Surg.,  1911,  liv.,  133. 
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the  most  complete  of  which  are  those  by  Blake  and  Lahey/  of  Boston, 
and  by  Hewitt,^  of  St.  Louis.  Each  author  reports  10  cases,  and  in 
their  discussion  bring  the  subject  to  date. 

Since  Dr.  Welch's  first  paper  on  the  subject,  with  the  exception  of 
the  discovery  by  Dunham  in  1897  that  the  organism  produces  spores, 
little  has  been  added  to  our  knowledge  of  its  bacteriology,  its  clinical 
aspects,  or  to  the  method  of  treatment. 

Etiology. — The  infection  occurs  most  frequently  from  the  con- 
tamination of  street  dirt,  railroad  dirt,  elevator  dirt,  and  intestinal 
tract  discharges.  Laborers  and  railroad  men  are,  therefore,  espe- 
cially prone  to  infection.  The  incubation  period  is  about  forty-eight 
hours. 

In  a  series  of  36  cases  of  compound  fractures  or  severe  lacerated 
flesh  wounds,  Klotz  and  Holeman^  demonstrated  the  presence  of  Bacillus 
welchii,  or  one  of  the  members  of  this  group,  in  the  wound  secretion. 
Clinically,  they  showed  evidence  of  the  same  infection.  Of  the  36  cases, 
20  were  coal-miners  who  had  received  their  wounds  while  at  work  in  the 
mines,  and  the  investigators  had  no  difficulty  in  isolating  Bacillus 
welchii  from  the  soft  earth  traversed  by  the  mules  and  in  rooms  pol- 
luted by  dejecta. 

Herter^  has  shown  that  in  certain  forms  of  disease  the  human  in- 
testinal tract  contains  an  excessive  number  of  bacilli  belonging  to  this 
group. 

Symptoms. — Hewitt  distinguishes  three  principal  types  of  the 
infection — simple,  fulminating,  and  mixed.  In  the  simple  cases  there 
is  a  slight  rise  of  temperature  and  pulse,  the  patient  appears  quite 
ill,  and  a  dark  bloody,  syrupy  discharge  with  a  few  bubbles  is  noted. 
Pus  is  not  present. 

The  fulminating  type  presents  high  fever,  rapid  pulse,  rapid  respira- 
tion, and  the  patient  appears  critically  ill.  The  wound  discharges 
a  dark,  thin,  syrupy,  foul-smelling  material  containing  air-bubbles.  On 
the  extremities  the  appearance  may  suggest  erysipelas,  without  the 
raised  borders,  and  gangrene  rapidly  ensues  with  much  gas  formation, 
emphysema,  and  crepitus.  Pain  is  rarely  present,  toxemia  is  pro- 
nounced in  seventy-two  hours,  and  later  nausea,  vomiting,  and  delirium 
indicate  a  generalized  infection.  The  process  extends  chiefly  by  direct 
extension,  as  the  gas  separates  and  dissects  between  muscle  and  fascial 
planes  and  follows  the  lines  of  least  resistance.  The  lymph-nodes  are 
not  involved  unless  other  organisms  are  present,  probably  owing  to  the 
rapidity  of  progress.  The  tissues  about  the  wound  become  soft,  friable, 
and  pulp-like,  while  further  away  the  tissues  are  pale  and  edematous, 
until  they  in  turn  are  converted  into  a  pulpified  state. 

Mixed  infections,  whether  streptococci  or  staphylococci,  usually 
remain  at  the  site  of  the  inoculation  and  are  mild  in  character. 

1  Jour.  Amer.  Med.  Assoc,  1910,  vol.  liv.,  p.  1771. 

2  Ibid.,  1911,  vol.  Ivi.,  p.  959. 

3  Jour.  Infect.  Dis.,  1911,  vol.  ix.,  p.  251. 

4  Jour.  Biol.  Chem.,  1906,  ii.,  p.  1. 
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Treatment. — The  treatment  is  always  operative.  The  wound 
should  be  opened  by  the  removal  of  sutures  and  allowed  to  gape  widel}'; 
it  should  be  frequently  sprayed  with  hydrogen  peroxid  or  oxj^gen,  car- 
ried into  the  depths  of  the  wounds  through  a  catheter.  Ordinarj- 
antiseptics,  such  as  tincture  of  iodin,  bichlorid  of  mercury,  etc.,  have 
little  or  no  effect  on  the  organism.  Multiple  incisions  should  be  made 
in  all  boggy  tissue  in  the  very  early  cases.  If  the  process  is  acute  and 
rapidly  extending,  amputation  must  promptly  be  performed,  and  if  not 
done  before  the  third  day  of  the  disease  is  rarely  successful  in  saving 
life.  The  amputation  wound  should  be  left  open  and  frequently  irri- 
gated wnth  hydrogen  peroxid.  Gilpatrick^  advocates  the  use  of  a  stream 
of  oxygen,  run  into  the  incision  under  the  dressings. 

1  Boston  Med.  and  Surg.  Jour.,  1910,  clxii.,  744. 
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DISEASES  DIRECTLY  DERIVED  FROM  ANIMALS,  INSECTS, 

AND  REPTILES/ 

By  Charles  Harrison  Frazier,  M.  D., 

Philadelphia. 

RABIES,   OR  HYDROPHOBIA. 

In  a  recent  paper  Schroeder  (Bureau  of  Animal  Industry,  Circular 
120,  U.  S.  Department  of  Agriculture-)  remarks  that  "  a  deliberate 
denial  of  the  existence  of  rabies  means  one  of  two  things,  either  a  lack 
of  information  or  an  impeachment  of  the  honesty  of  innumerable 
impartial  observers  and  investigators." 

There  is  distinct  evidence  that  rabies  is  increasing  in  frequency  in 
the  United  States,  particularly  in  the  eastern  portion,  probably  due, 
to  some  extent,  to  an  increasing  activity  of  state  and  municipal  agen- 
cies in  securing  and  examining  material  for  diagnosis.  During  the 
year  1908  a  survey  of  the  situation  by  Kerr  and  Stimson^  revealed 
111  deaths  in  man  during  that  year.  Rabies  was  reported  in  the 
lower  animals  from  at  least  534  localities  in  39  states  and  territories. 
In  Great  Britain  the  disease  is  now  practically  extinct,  as  the  result  of 
well-applied  suppressive  measures. 

The  disproportionate  prevalence  of  rabies  during  certain  seasons 
of  the  year,  long  a  matter  of  popular  belief,  has  but  little  foundation 
in  fact.  The  total  number  of  observations  from  different  countries 
show  that  the  disease  is  prevalent  throughout  the  year  without  respect 
to  season. 

Etiology. — Rabies  is  generally  considered  to  be  caused  by  cer- 
tain micro-organisms  of  a  protozoan  nature,  commonly  styled  Negri 
bodies  (see  Vol.  I.,  p.  533),  but  there  is  some  division  of  opinion  as  to 
whether  it  is  the  parasites  themselves  that  cause  the  disease,  whether 
these  contain  a  much  smaller  parasite  in  their  interiors,  or  whether  they 
represent  a  specific  reaction  of  the  nerve-cells  to  the  poison.  Negri* 
has  recently  described  the  developmental  cycle  of  the  organism,  and 
classes  it  with  the  sporozoa.  In  the  laboratory  of  the  Bureau  of 
Animal  Industry  their  detection  in  the  nerve-cells  of  the  brain  suffices 
for  a  diagnosis  of  rabies  without  animal  inoculations. 

1  Supplementary  to  Chapter  XIV.,  Vol.  I.,  p.  530. 

2  Other  Bulletins  have  been  issued  from  this  department,  written  by  Hart  and 
Mohler,  and  Stimson  has  compiled  an  excellent  summary  of  rabies  in  a  Bulletin 
from  the  Hygienic  Laboratory  of  the  Public  Health  and  Marine  Hospital  Service. 

3  Jour.  Amer.  Med.  Assoc,  1909,  Ixiii.,  p.  989. 
^Zeit.  f.  Hyg.,  1909,  Ixiii.,  421. 
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Pathology. — In  the  previous  descriptions  of  the  pathology  of 
rabies  (Vol.  I.,  p.  532)  emphasis  was  laid  upon  the  changes  in  the 
pneumogastric  ganglia  as  being  diagnostic  of  the  disease.  At  the 
present  time  such  changes — irregular  distribution  of  the  chromato- 
philic  element,  vacuolization,  shrinkage  of  the  cell,  and  displacement 
of  the  nucleus — are  regarded  as  being  of  considerable  diagnostic  im- 
portance, although  not  conclusive. 

Symptoms. — In  reporting  the  incidence  of  human  rabies  in  Egypt, 
Bain  and  Maloney^  describe  the  symptoms  observed  in  17  patients 
who  developed  rabies  while  in  the  hospital.  Pyrexia  was  the  most 
frequent  initial  sign,  but  it  was  inconstant,  and  occasionally  rose  from 
obscure  causes  unrelated  to  rabies.  Mental  unrest  was  unreliable. 
Pain  in  the  throat,  with  difficulty  in  swallowing,  was  the  first  indica- 
tion in  3  cases,  cardiac  irregularity  in  1,  and  difficulty  in  walking  in 
another.  Usually,  fever  with  emotional  disturbances  was  quickly- 
followed  by  the  classical  laryngeal  symptoms,  and  the  disease  rapidly 
developed  so  as  to  place  the  diagnosis  beyond  doubt.  Faucial  conges- 
tion was  entirely  unreliable;  salivation  was  not  an  early  sign,  usually 
appearing  on  the  eve  of  the  second  or  in  the  course  of  the  third  day. 
Laryngopharyngeal  symptoms  with  spasm  soon  developed,  and  became 
intensified  until  the  onset  of  paralysis. 

The  fundus  was  examined  in  4  cases  and  no  changes  found,  but 
strabismus  was  observed  four  times,  ptosis  twice,  and  nystagmus  and 
photophobia  each  once.  Exaggerated  deep  reflexes,  clonus,  head 
retraction,  and  other  evidences  of  spasticity  occurred  with  hyperes- 
thesia, the  latter  involved  various  areas  of  the  trunk  and  limbs,  especia- 
ally  the  lower,  and  was  followed  later  by  complete  fiaccidity  and 
paralysis  with  anesthesia. 

The  diagnosis  rests  upon  the  consideration  of  as  many  of  the  fol- 
lowing factors  as  are  available:  (1)  History  of  exposure;  (2)  the  length 
of  the  period  of  incubation,  two  weeks  to  one  year;  (3)  the  clinical 
symptoms  and  course;  (4)  the  termination,  usually,  but  not  invariably, 
fatal;  (5)  the  postmortem  findings,  gross  and  microscopic,  and  (6)  the 
inoculation  test  upon  animals  (Stimson). 

The  length  of  the  period  of  incubation  varies  with  many  factors, 
being  shorter  in  females,  children,  in  severe  wounds,  and  in  those 
who  are  handicapped  by  various  diseases;  it  depends  also  upon  varia- 
tions in  virulence,  and  the  shorter  the  period  to  be  traversed  by 
the  infecting  agent  the  shorter  will  be  the  period  of  latency,  other 
factors  being  equal.  Koch-  reports  4  cases  that  died  of  intercurrent 
disease  a  little  while  after  being  bitten  by  rabid  animals,  and  yet  there 
brains  were  rabific,  conveying  the  disease  to  rabbits. 

Treatment. — There  has  as  yet  been  discovered  no  cure  for  the 
fully  developed  disease,  and  the  symptoms  only  can  be  treated  as  they 
arise;  this  has  been  previously  discussed  (Vol.  I.,  p.  534).  The  pro- 
phylactic treatment  of  exposed  persons  is,  however,  of  the  utmost 
importance. 

1  Lancet,  1909,  xi.,  772.  ^  Zeit.  f.  Hyg.,  1909,  Ixiv.,  2,  H.,  25S. 
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Local  Treatment. — "  It  has  been  experimentally  proved  that 
prompt  and  thorough  cauterization  of  a  bite  entirely  removes  the 
danger  of  hydrophobia.  As  these  wounds  are  apt  to  be  lacerated,  it  is 
frequently  impossible  to  be  sure  that  a  thorough  cauterization  has  been 
done.  Nevertheless,  attempts  should  be  made.  The  wound  should 
be  thoroughly  washed  and  bleeding  encouraged,  after  which  fuming 
nitric  acid  should  be  freely  applied.  The  next  best  application  is  a 
watery  solution  of  iodin."^ 

Stimson  also  believes  that  nitric  acid  is  the  best  cautery  to  use, 
as  the  actual  cautery  is  rarely  efficiently  used.  He  also  cautions 
against  nervous  excitement,  fatigue,  alcoholic  excess,  and  exposure  to 
wet  and  cold. 

Prophylactic  Treatment. — Persons  who  have  been  bitten  by 
rabid  animals,  or  those  suspected  of  being  rabid,  or  who  have  had 
open  wounds  or  scratches  contaminated  with  the  saliva  of  such  animals, 
should  receive  treatment  for  the  production  of  immunity  by  the  in- 
oculation of  rabies  virus  so  modified  as  to  render  it  innocuous.  This 
should  be  done  within  one  week  from  the  time  the  bite  is  inflicted. 
There  does  not  seem  to  be  any  marked  departure  from  the  method  of 
attenuating  the  fixed  virus  by  drying,  as  introduced  by  Pasteur.  It  is 
shipped  as  a  glycerin  emulsion,  ready  for  injection,  or  pieces  of  the 
dried  cords  of  rabbits  are  sent  to  be  emulsified  by  the  physician  using 
them.  The  State  health  authorities  should  be  communicated  with 
by  those  desiring  to  administer  the  treatment.  The  Hygienic  Labora- 
tory, U.  S.  P.  H.  and  M.  H.  S.,  begin  with  the  use  of  cords  dried  for 
eight  days,  and  the  injections  of  more  virulent  material  are  spaced 
through  the  treatment  and  increased  in  number  near  its  termination. 
The  use  of  fresh  fixed  virus  has  been  advocated  by  Fermi,  Ferran, 
and  Proescher,^  but  Gumming^  strongly  condemns  the  method. 

The  injections  are  made  under  the  skin  of  the  anterior  abdominal 
wall.  According  to  Stimson,^  a  visible  local  reaction  is  noted  in  one- 
half  of  the  cases  treated.  This  consists  of  elevated  edematous,  red- 
dened areas,  surrounding  the  needle  punctures,  varying  much  in  severity 
and  inconstant  in  appearance.  They  are  attended  with  itching,  pain, 
and  tenderness  in  variable  degree.  After  the  disappearance  of  the 
cutaneous  phenomena  nodules  are  still  palpable  under  the  skin,  and 
there  is  some  enlargement  of  the  associated  lymphatic  nodes.  The 
reactions  appear  ten  days  after  beginning  treatment,  and  are  prob- 
ably due  to  the  foreign  protein  of  the  rabbit's  nervous  tissue,  and  are 
expressive  of  hypersusceptibility  established  by  the  early  injections. 
The  treatment  by  these  preventive  inoculations  is  almo.st  without 
danger.  In  the  many  thousands  of  inoculations  there  have  been 
reported  about  80  caxes  of  paralysis,  with  4  deaths.  But,  as  Stimson 
pertinently  remarks,  "  these  cases  cannot  be  considered  as  seriously 

1  Ravenel  and  Hammer:  Wisconsin  Med.  Jour.,  1911,  ix.,  565. 

2  New  York  Med.  Jour.,  1909,  xc,  688. 

^  Physician  and  Surgeon,  1910,  xxxii.,  225. 
^  Jour.  Med.  Res.,  1910,  vol.  xviii.,  p.  511. 
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impairing  the  value  of  the  treatment,  any  more  than  deaths  from  the 
administration  of  anesthetics,  fat  embohsm  in  the  reduction  of  frac- 
tures, etc.,"  can  be  considered  to  favor  the  general  abandonment  of 
these  procedures.  The  condition  usually  appears  during  the  latter 
part  of  the  treatment,  and  manifests  itself  as  a  peripheral  neuritis  or 
as  a  myelitis.  It  is  to  be  diagnosed  from  paralytic  rabies  by  the  slight 
initial  fever,  the  reference  of  pain  to  the  site  of  injection,  and  not  to 
the  bitten  part,  the  short  period  of  incubation,  and  the  rapid  termination 
by  recovery,  Koch  believes  that  these  paralyses  are  really  cases  of 
myelitis,  due  to  the  street  virus  and  not  to  the  fixed  virus. 

The  value  of  the  Pasteur  treatment  cannot  be  overestimated. 
There  are  many  reports  in  the  literature  of  the  work  of  the  various 
Pasteur  institutes.  Hart  quotes  the  following  interesting  observation 
of  J.  N.  Brawner,  from  the  Pasteur  Institute  at  Atlanta,  Georgia: 
"  Up  to  the  present  time  they  have  treated  670  patients  with  only 
2  deaths,  one  of  these  occurring  in  a  victim  of  the  morphin  habit, 
the  percentage  of  failures  being  only  0.33.  Three  other  cases  developed 
the  disease  during  treatment.  Dr.  Brawner,  during  the  past  seven 
years,  has  also  kept  a  careful  record  of  all  reported  cases  of  persons 
bitten  by  rabid  animals  in  Georgia  who  did  not  take  the  treatment,  and 
of  120  such  persons  29  clied  of  the  disease.  This  observation  is  of  the 
greatest  importance,  and  represents  the  signal  value  of  the  preventive 
inoculations  which,  in  this  one  instance,  showed  a  decrease  in  the 
mortality  from  24  per  cent,  without  treatment  to  0.33  per  cent,  with 
treatment.  The  bites  of  rabid  animals  in  Georgia,  therefore,  have 
proved  seventy-two  times  as  fatal  without  treatment  as  with  it." 

Prognosis. — It  has  been  conceded  that  the  average  mortality-  of 
all  persons  bitten  by  rabid  clogs  is  about  16  per  cent.;  in  other  words, 
one  in ,  six  of  persons  so  bitten  develop  the  disease.  Practicalh'  all 
who  develop  it  die  of  it.  The  total  figures  of  the  Pasteur  Insitute  for 
the  twenty  years,  from  1885  to  1905,  were  that  20,201  persons  were 
treated.  The  mortality  of  the  last  three  years  was  0.32  per  cent. 
Similar  figures  may  be  obtained  from  other  Pasteur  institutes,  and  il- 
lustrate eloquently  the  value  of  the  treatment;  the  only  question  at 
issue  is  as  to  the  best  form  in  which  to  administer  the  virus, 

''  The  treatment  fails  in  cases  in  which  the  incubation  period  is  too 
short  to  allow  the  necessary  time  for  immunity  to  develop,  in  cases  in 
which  it  is  resorted  to  too  late,  and  in  those  rare  cases  in  which,  from 
unexplained  peculiarities  of  personal  make-up,  the  individual  is  incap- 
able of  producing  antibodies.  These  failures  amount  to  less  than 
1  per  cent."^ 

The  suppression  of  rabies  is  easily  attainable  if  laws  covering 
the  following  points  could  be  made  and  properly  enforced.  The 
features  to  be  embodied  in  these  laws  are  suggested  by  Schroeder  as 
follows : 

(1)  The  proper  licensing  of  dogs  and  the  extermination  of  those  that 
are  not  licensed. 

1  Stimson,  Jour.  Amer.  Med.  Assoc,  1910,  liv.,  266. 
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(2)  The  proper  muzzling  of  all  dogs  when  they  are  in  public  places 
or  on  public  highways. 

(3)  The  holding  of  dog-owners  responsible  for  the  damages  traceable 
to  their  dogs. 

Acquired  Immunity. — The  use  of  a  serum  in  the  treatment  of 
rabies  has  not  received  much  attention  except  from  a  few  investigators. 
The  difficulty  of  deciding  whether  the  virus  of  rabies  is  a  toxin  or  due  to 
a  germ  has  militated  against  disturbing  the  present  plan  of  treatment. 
This  interesting  subject  is  fully  cUscussed  by  Stimson  in  his  pamphlet. 
Semple^  describes  the  preparation  and  use  of  an  antirabic  serum,  and 
believes  that  it  is  indicated  as  an  adjunct  to  the  ordinary  method  of 
treatment  in  severely  bitten  and  late  cases,  and  in  severely  bitten  cases, 
seen  early  it  may  be  injected  into  the  wounds  and  tissues  in  the  vicinity. 

One  practical  fact  may  be  gleaned  from  these  papers,  and  that  is 
the  necessity  for  inducing  a  leukocytosis  as  the  first  step  in  establish- 
ment of  immunity. 

SNAKE-BITE. 

There  is  but  little  to  add  to  the  description  given  in  Vol.  I.,  p.  539. 
Wilson^  has  published  excellent  articles  upon  snake-poisoning  in  the 
United  States.  His  paper  is  based  on  740  cases  of  poisoning.  He 
states  that,  technically  speaking,  it  is  correct  to  say  that  there  are 
over  twenty  species  of  poisonous  snakes  found  in  the  United  States, 
but  practically  the  number  may  be  placed  at  four — the  coral  snake,  the 
rattlesnake,  the  copperhead,  and  the  southern  water  moccasin.  These 
are  all  found  together  only  in  the  group  of  states  extending  from  mid- 
Texas  to  the  Carolinas  inclusive,  the  remainder  of  the  country  harbor- 
ing, at  the  most,  not  more  than  two  of  the  four  mentioned.  The 
presence  of  a  pit  between  the  eye  and  nostril,  on  the  side  of  the  face,  or 
of  the  divided  ventral  scales  on  the  tail,  immediately  stamp  a  snake  as 
dangerous,  and  the  absence  of  these  points  indicates  the  harmless  char- 
acter of  any  snake  in  the  United  States,  with  the  single  exception  of  the 
gaudily  colored  coral  snakes,  confined  entirely  to  the  Southern  States. 

The  physical,  chemical,  and  toxic  properties  of  venom  have  been 
extensively  studied,  and  serve  to  show  that  in  venom  we  have  one 
of  the  most  complex  poisons  known.  The  colubrine  venoms  are  char- 
acterized by  the  severity  of  their  attack  on  the  central  nervous  system, 
by  their  peculiar  selective  action  on  the  respiratory  center,  and  by  the 
comparatively  mild  local  manifestations  at  the  site  of  their  inocula- 
tion. The  crotaline  venoms  (rattlesnakes)  exert  their  toxic  action 
by  their  ability  to  profoundly  lower  blood-pressure,  probably  because 
of  their  direct  selective  action  on  the  vasomotor  center;  their  disinte- 
grating action  on  the  endothelium  of  blood-vessels,  resulting  in  the  oc- 
currence of  multiple  hemorrhages,  and  their  antibactericidal  effect  on 
the  blood-serum.  They  also  inhibit  coagulation,  depress  the  function 
of  the  cord  and  medulla,  and,  in  the  case  of  the  copperhead  and  water 

1  Lancet,  190S,  i.,  p.  1611. 

2  Archiv.  Int.  Med.,  190S,  i.,  516;  Jour.  Amer.  Med.  Assoc,  1910,  Iv.,  771. 
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moccasin,  exhibit  a  slight  tendency  toward  a  selective  action  on  the 
respiratory  center. 

Prognosis. — Willson  differs  from  previous  writers  in  his  mortality 
percentage.  He  places  the  coral  snake  first,  with  probabl}-  25  to  50 
per  cent.;  water  moccasin,  17  per  cent.;  large  species  of  rattlesnakes, 
11  or  12  per  cent.;  copperheads  and  ground  rattlers,  nil  in  uncomplicated 
cases  in  adults  up  to  about  5  per  cent,  of  all  cases. 

Treatment. — The  use  of  potassium  permanganate  has  been  con- 
demned by  several  writers.  Lyon^  believes  that  the  following  line  of 
treatment,  if  instituted  within  one-half  hour,  is  very  effective  and  reli- 
able. Withdraw  the  fangs  and  apply  a  ligature,  handkerchief,  necktie, 
garter,  suspender,  or  a  few  blades  of  grass,  about  4  inches  above  the 
wound.  Make  a  crucial  incision,  and  promote  free  local  hemorrhage. 
Administer  strychnin,  gr.  4^0-  or  -^-^,  preferably  the  nitrate,  and  repeat 
at  intervals,  as  demanded  by  the  patient's  condition.  Inject  5  or  6 
minims  of  a  10  per  cent,  freshly  prepared  solution  of  calcium  chlorid 
into  ten  or  twelve  different  areas  within  2  inches  of  the  wound.  Regu- 
late the  pressure  of  the  tourniquet  by  releasing  it  for  a  few  seconds 
at  intervals  of  fifteen  minutes.     Maintain  absolute  quiet. 

Rogers^  defends  the  use  of  potassium  permanganate,  and  reports 
21  cases  with  only  1  fatality.  Madame  Phisalix^  has  demonstrated  the 
possibility  of  using  an  extract  made  from  the  skin  of  the  salamander  as 
an  antidote  to  snake-poisoning.  The  substance  is  in  the  nature  of  an 
alkaloid,  quite  diffusible,  and  found  experimentally  to  be  distinctly 
antagonistic  to  snake-poison. 

Scorpion  Venom. — Todd"*  states  that  in  certain  portions  of  Egypt 
many  deaths  occur  as  the  result  of  scorpion  sting,  in  one  place  repre- 
senting 1.6  per  cent,  of  the  total  death-rate.  The  venom  exerts  its 
toxic  action  upon  the  nerve-center,  but  is  not  fixed  by  it;  it  does  not 
affect  the  blood  as  does  snake  venom.  Todd  gives  a  method  for  the 
preparation  of  an  antivenom  which  promises  to  be  of  practical  use. 

1  The  Militarv  Surgeon,  1910,  vol.  xxvii.,  p.  .38.3. 

2  Lancet,  1909,  xi.,  424. 

3  Semaine  Med.,  Aug.  IS,  1909. 
^  Jour,  of  Hvg.,  1909,  ix.,  69. 


CHAPTER   XCII. 

THE  TRAUMATIC  FEVERS.^ 

By  Eugene  Alfred  Smith,  M.  D., 

Buffalo,   N.   Y. 

A  RECONSIDERATION  in  general  of  the  theoretic  and  cHnical  dis- 
cussion of  the  traumatic  fevers  which  is  to  be  found  in  the  chapter  on 
that  subject  in  VoL  I.,  p.  546,  is  not  necessary  to  bring  the  subject 
abreast  with  our  present  knowledge.  No  writing  or  laboratory  work 
has  come  to  my  observation  bearing  on  the  principles  there  laid  down 
which  would  materially  change  the  point  of  view.  On  the  contrary,  the 
voluminous  writings  on  the  huge  amount  of  work  done  by  patient  workers 
in  the  study  of  immunity  emphasize  the  point,  made  in  that  chapter, 
that  the  essential  duty  and  desire  of  the  clinician  is  to  determine 
whether  certain  diseased  conditions  in  his  patient,  which  present  the 
symptom-complex  of  one  or  all  the  forms  of  the  traumatic  fevers,  are 
due  to  an  infection  or  not;  and,  second,  if  an  infection  is  the  cause, 
what  is  the  invading  organism,  and  where  is  it  located,  or,  if  the  infec- 
tion is  mixed  or  multiple,  what  are  the  invading  organisms  and  where 
are  they  located? 

This  article  will  deal  with  the  new  work  which  has  been  done  in  the 
past  few  years  tending  to  explain  the  cause  of  fevers,  with  some  new 
work  which  is  of  interest  to  the  diagnostician,  and  with  a  great  field  of 
new  work  which  has  been  opened  by  Wright  and  the  followers  of  his 
school  in  the  treatment  by  vaccine  therapy  of  diseases  due  to  infections. 
It  is  claimed  that  prognosis  has  been  materially  improved  by  this 
treatment  in  many  of  the  chronic  diseases  due  to  infections,  and  also 
in  some  few  of  the  acute  septicemic  diseases  clue  to  general  infections. 

Fever. — Studies  of  anaphylaxis  point  strongly  to  protein  sub- 
stances present  in  the  blood  as  the  causative  element  in  all  fevers. 
Some  are  aseptic,  being  of  vegetable  or  animal  protein  origin,  and  some 
are  septic,  in  the  sense  that  they  are  due  to  parasites,  bacterial,  or  pro- 
tozoan in  nature.  Hay-fever  is  thus  explained  as  a  systemic  reaction 
to  the  absorption  of  vegetable  protein  by  a  susceptible  respiratory 
mucous  membrane.  Aseptic  traumatic  fever  is  also  explained  as  due 
to  protein  absorption  from  effused  blood  after  surgically  clean  opera- 
tions, and  injuries  followed  by  subcutaneous  or  deep  hemorrhages  or 
exudation,  but  in  which  no  infection  occurs.  Septicemia  and  pyemia, 
in  their  turn,  are  said  to  be  due  to  cleavage  products  produced  by  the 

'  Supplementary  to  Chapter  XV.,  Vol.  I.,  p.  546. 
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action  of  blood  and  tissue  ferments  on  bacterial  proteins  in  the  pa- 
tient's blood.  Hay-fever  and  other  anaphylactic  manifestations  of  the 
same  kind,  and  aseptic  traumatic  fevers,  plainly  belong  to  the  toxemias, 
following  the  classification  given  in  Vol.  I.,  while  the  fevers  following  all 
infections  just  as  plainly  belong  to  the  septicemias. 

The  result  of  these  studies  of  anaphylaxis,  so  far  as  clinical  surgery 
is  concerned,  points  to  the  reasonable  certainty  of  fever  of  simple  pro- 
tein or  aseptic  type  following  closed  contused  wounds,  clean  incised 
wounds,  the  wounds  of  aseptic  operations,  sprains  and  simple  frac- 
tures. On  the  other  hand,  all  fevers  following  open,  lacerated,  and 
gunshot  wounds,  burns  and  scalds,  compound  fractures,  the  wounds 
of  operations  in  infected  tissues,  and  also  the  wounds  of  operations  with 
faulty  technic  of  asepsis  or  antisepsis,  are  more  likely  to  be  due  to 
proteins  of  parasitic  organisms,  and,  therefore,  septic  in  nature. 

Terminology. — Naturally  in  the  past  few  years  some  new  terms 
have  come  into  use,  while  some  old  terms  have  somewhat  changed  their 
meaning.  Some  writers  already  use  the  name  protein  fever  in  speaking 
of  fever,  whether  aseptic  or  septic  in  origin  and  progress.  They 
would  probably  recommend  the  surgical  protein  fevers  as  the  proper 
heading  for  this  chapter  in  place  of  the  traumatic  fevers.  I  might 
offer,  as  an  additional  argument  for  such  a  change  in  nomenclature,  the 
fact  that  many  septic  fevers  are  not  actually  traum-atic  in  origin,  but  are 
only  theoretically  so,  in  the  sense  that  they  are  due  to  an  invasion  of  a 
pathogenic  parasite  through  or  at  a  spot  of  lessened  resistance  of  the 
body  fluids  or  tissues. 

An  increasing  number  of  medical  men  are  dropping  the  words 
sepsis  and  the  synonym  septicemia,  although  there  appears  no  good 
reason  for  such  action.  They  use  the  word  infection  to  cover  not  only 
the  invasion  of  a  pathogenic  organism,  but  also  to  include  the  clinical 
symptoms  of  the  septicemia  which  are  due  to  it.  The  word  infection 
is  qualified  by  the  name  of  the  organism  when  known,  as,  for  instance, 
a  streptococcic  infection. 

Some  writers  wish  to  limit  the  meaning  of  septicemia  by  making 
a  bacteremia  one  of  its  necessary  features.  This  is  an  unnecessary 
limitation.  It  is  well  known  that  few  infections  are  followed  bj'  bac- 
teremia, excepting  in  the  terminal  stages,  and,  therefore,  the  invading 
organism  can  only  occasionally  be  determined  by  culture  from  the 
blood  in  the  early  days  of  most  septicemias  at  the  time  when  diagnosis 
is  most  important.  Bubonic  plague  is  always  a  septicemia,  but,  in  the 
purely  bubonic  type,  it  is  not  a  bacteremia,  and  probably  only  be- 
comes a  bacteremia  when  the  glandular  barriers  are  overcome. 

Some  other  debatable  points  might  be  mentioned,  but  it  seems 
better  to  refer  the  reader  back  to  the  original  chapter  for  a  full  theoretic 
and  argumentative  discussion  of  the  problems  arising  from  inaccuracy 
and  confusion  on  the  part  of  medical  writers  in  the  nomenclature  of  the 
traumatic  fevers. 

Diagnosis. — In  the  general  study  of  diagnosis  much  work  has  been 
done  to  aid  the  clinician  in  many  diseases  in  which  septicemia  plays 
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a  part.  This  work  is  to  be  found  in  hundreds  of  articles  which  have 
appeared  in  medical  journals  in  the  past  few  years,  and  it  has  been 
summarized  in  the  most  recent  works  by  authors  in  the  various  special- 
ties of  medicine.  Much  of  the  work  is  in  the  nature  of  refinements  of 
clinical  observation,  based  on  large,  hmited,  or  unique  experiences  on  the 
part  of  the  writers. 

But  some  new  laboratory  tests  have  been  developed  in  the  study 
of  immunity,  and  some  old  tests  have  been  modified,  which  the  surgeon 
now  makes  use  of  to  aid  him  in  diagnostic  work  in  the  special  study  of  the 
traumatic  fevers.  These  tests  are  to  be  sought  for  under  the  proper 
chapters  in  this  volume,  and  will  be  merel}'^  enumerated  in  this  article 
in  discussing  the  differential  diagnosis  between  the  aseptic  and  septic 
forms  of  fever. 

Differential  diagnosis  between  these  forms  of  fever  is  not  so  difficult 
when  they  follow  that  class  of  traumatisms  already  mentioned  as  most 
liable  to  be  followed  by  infections,  but  when  they  follow  the  class 
of  traumatisms  mentioned  as  not  so  liable  to  infection  the  difficulty  is 
greater.  After  operations  on  the  body  cavities,  where  the  field  of  work 
is  quite  hidden  upon  closure  of  the  wound,  diagnosis  of  a  beginning 
sepsis  may  be  extremely  difficult.  This  is  especially  so  with  the  sudden 
or  insidious  onset  of  fever  some  hours  or  days  before  localizing  symptoms 
of  an  infection  develop.  When,  for  instance,  a  previous  pelvic  or 
other  intra-abdominal  disease  has  existed,  it  may  be  difficult  to  exclude 
an  atypic  typhoid  fever  in  cases  of  local  or  beginning  general  peri- 
tonitis. The  obscurity  of  diagnosis  in  such  cases  is  made  more  hazard- 
ous for  the  patient  and  trying  for  the  surgeon  because  a  possible  per- 
forative visceral  lesion  may  be  present.  At  times  diagnosis  is  so  diffi- 
cult that  an  exploratory  operation  becomes  justifiable  and  necessary  to 
determine  the  cause  of  the  disease,  with  the  hope  of  removing  the  cause 
if  it  is  possible. 

Many  examples  of  uncertainty  and  difficulty  will  occur  to  every 
clinician  where  the  one  plus  one,  which  make  two  in  the  science  of 
medicine,  total  far  more  or  much  less  in  the  art  of  medicine  so  far  as 
diagnosis  is  concerned.  The  man  who  in  his  practice  of  the  art  of 
medicine  can  make  use  of  all  the  factors  afforded  him  by  the  scientific 
study  of  his  cases,  and  can  then  best  apply  the  element  of  probability 
in  arriving  at  his  conclusion  in  doubtful  cases,  is  the  man  who  makes 
diagnoses  with  reasonable  certainty,  and  of  whom  medical  men  say 
that  he  has  the  so-called  clinical  sense. 

In  doubtful  cases  of  differential  diagnosis  between  aseptic  and 
septic  forms  of  fever,  diagnosis  may  be  determined  with  reasonable 
certainty  by  a  painstaking  study  of  the  clinical  course  of  the  disease 
as  recorded  in  the  patient's  history,  by  a  careful  physical  examination 
of  the  patient,  and  a  wise  use  of  laboratory  methods. 

Widal's  reaction  may  be  of  positive  value,  and,  if  not  found,  at  least 
will  be  of  negative  importance  in  some  obscure  forms  of  peritonitis. 

Blood-pressure  is  not  raised  in  tuberculous  peritonitis  or  in  peritoni- 
tis due  to  malignant  disease.     It  is  raised  early  and  sharply  in  the  other 
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peritonitides.  The  clinician  who  watches  his  tj'phoid  patient's  blood- 
pressure  is  sure  to  give  his  patient  a  far  better  surgical  chance  in  the 
early  hours  of  a  peritonitis  due  to  the  perforation  of  a  typhoid  ulcer, 
in  the  event  of  that  catastrophe  occurring. 

Wassermann's  test  for  syphilis,  devised  in  1906  and  modified  b}- 
Noguchi  in  1909,  should  be  applied  in  the  study  of  many  low-grade 
septicemias,  and  the  same  may  be  said  of  von  Pirquet's  test  and  the 
tuberculin  test.  Inoculation  of  guinea-pigs  with  suspicious  granula- 
tions or  exudate  often  proves  of  positive  value  in  the  diagnosis  of  ob- 
scure tuberculous  processes. 

Microscopic  study  after  proper  staining  and  culturing  on  proper 
media  of  the  sputum,  of  the  fluid  from  a  lumbar  puncture,  and  of  all  the 
discharges  from  wounds  or  aspirated  fluid  from  natural  or  unnatural 
cavities,  may  yield  the  diagnosis  of  the  invading  organism  in  a  sep- 
ticemia. In  the  absence  of  positive  findings  a  septic  process  is  not 
always  positively  excluded,  but  sometimes  it  is,  and  in  many  cases  it 
may  be  said  that  the  absence  of  findings  points  more  or  less  stronglj^ 
to  the  aseptic  form  of  fever. 

Many  septicemic  cases  call  for  chemical  and  microscopic  examina- 
tion of  the  stomach-contents  and  the  feces.  Routine  examination  of 
the  urine  for  specific  gravity,  albumin,  and  sugar  is  necessary  in  all 
surgical  cases,  but,  in  addition,  certain  cases  call  for  special  micro- 
scopic urinary  examination,  and  in  suspected  tuberculosis  of  the  genito- 
urinary tract  a  culture  or  guinea-pig  inoculation  test  maj'  be  the  means 
of  settling  the  diagnosis. 

Blood  examinations,  including  the  percentage  of  hemoglobin  and 
differential  leukocyte  counts,  are  of  positive,  and,  at  times,  of  convinc- 
ing value  to  the  surgeon  in  the  diagnosis  of  septicemia.  They  settle 
the  question  of  the  invading  parasite  in  malaria,  and  establish  the 
diagnosis  in  a  number  of  the  diseases  which  the  surgeon  is  glad  to 
exclude,  but  which  are  of  more  interest  to  the  internist,  such  as  leu- 
kemia and  pernicious  anemia. 

A  normal  white  leukocyte  count  or  a  leukopenia  may  be  present  in 
a  septicemia  due  to  pyogenic  infections,  but  it  is  exceptional,  and  usually 
explained  by  a  failing  resistance  on  the  part  of  the  patient  in  virulent 
infections,  or  by  an  infection  not  virulent  in  type.  Leukopenia  points 
to  a  typhoid  infection  in  an  acute  septicemia  with  atypic  clinical 
symptoms  when  a  positive  Widal  test  is  present,  and  so  it  does  also 
in  a  case  clinically  more  typic  of  typhoid  with  a  negative  Widal 
reaction.  With  a  low-grade  septicemia,  a  positive  von  Pirquet  test, 
and  some  sj'mptoms  of  a  chronic  local  or  general  peritonitis,  a  leuko- 
penia points  strongly  to  a  tuberculous  infection  of  the  peritoneum. 

Leukocytosis  and  iodophilia  are  now  quite  generally  recognized 
as  valuable  aids  in  the  diagnosis  of  sepsis,  but,  it  seems  to  me,  there 
is  no  good  ground  to  change  the  general  conclusions  already  given  on 
this  subject  in  the  original  chapter  on  Traumatic  Fevers  in  \o\.  I. 

In  some  obscure  infections  diagnosis  can  be  made  by  the  studj' 
of  the  patient's   opsonic   index,   testing  out   several   of  the   infecting 
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organisms  likely  to  be  the  cause  of  his  septicemia.  Of  all  the  laboratory 
tests  this  is  the  most  difficult  in  technic. 

In  general,  it  must  be  admitted  that  laboratory  tests  are  beyond 
the  skill  of  the  average  general  practitioner,  especially  in  country  prac- 
tice, with  the  possible  exception  of  the  ordinary  red  and  white  blood-cell 
counting.  To  be  reliable,  laboratory  tests  must  be  made  by  men 
specially  trained  in  clinical  pathology.  In  cities  and  towns  of  large 
size  they  are  usually  made  by  such  trained  men  for  the  specialists  in 
surgery  and  internal  medicine  as  well  as  for  the  men  in  general  prac- 
tice. This  is  one  reason  why  patients  suffering  from  obscure  diseases 
are  sent  by  conscientious  home  physicians  from  the  country  and  smaller 
towns  to  large  city  hospitals  and  noted  clinics  for  diagnosis  and  treat- 
ment. 

Treatment. — Since  1906  Sir  Almroth  E.  Wright,  of  London,  has  been 
the  leader  of  the  school  of  vaccine  therapy.  Wright  aims  to  produce 
active  immunity  to  infections  by  increasing  the  body's  resistance  to 
pathogenic  organisms.  He  inoculates  the  patient  with  bacterial  vac- 
cines; that  is,  with  killed  bacteria  of  the  same  kind  that  are  the  cause 
of  the  patient's  infection,  the  dosage  ranging  from  a  small  number  up 
to  many  millions,  according  to  the  case.  He  demonstrates  that  the 
opsonins  of  the  blood  are  thus  increased,  the  opsonins  being  the  sub- 
stances which  unite  with  bacteria  to  prepare  them  for  phagocytosis, 
and  without  which  the  leukocyte  attack  on  bacteria  does  not  occur. 

The  advocates  of  this  line  of  treatment  for  diseases  due  to  infec- 
tion were,  and  indeed  are,  enthusiastic  in  their  claims  for  the  curative 
power  of  the  method.  Skeptics  are  not  lacking,  but  criticism  of  the 
subject  of  vaccine  therapy  is  directed  less  at  the  results  of  actual  vac- 
cine treatment  in  properly  selected  cases,  and  more  at  the  uncertainty 
and  unreliability  of  the  method  of  determining  the  opsonic  index. 

This  index  is  obtained  by  a  mathematical  calculation,  following 
a  technic  devised  by  Wright.  In  healthy  individuals  it  is  called  one, 
and  it  is  expressed  in  fractions  of  one  or  as  one  plus  a  fraction,  in  pa- 
tients according  to  the  quantity  of  opsonins  in  the  patient's  blood,  as 
compared  with  the  blood  of  one  or  more  healthy  persons.  In  other 
words,  the  opsonic  index  is  the  measure  of  the  power  of  exciting  phago- 
cytosis possessed  by  a  patient's  blood-serum.  Wright  and  his  pupils 
admit  that  the  estimation  of  the  opsonic  index  is  a  difficult  and  exact- 
ing laboratory  process,  and  that  differing  indices  may  be  obtained  in  a 
given  case  when  determined  by  different  observers.  But  they  claim 
that  this  laboratory  method  is  the  only  proper  way  to  study  the  varia- 
tions in  the  index  during  the  course  of  an  infection,  and  the  relation 
of  the  dosage  of  vaccines  to  the  resulting  negative  and  positive  phases 
in  the  patient. 

In  chronic  infections  the  negative  phase,  or  period  of  lessened  resist- 
ance, may  be  absent,  short,  moderate,  or  severe  after  vaccine  treatment, 
and  the  dosage  aims  to  increase  this  negative  phase  moderately,  with 
the  expectation  of  an  increased  opsonic  index  in  the  positive  phase. 
The  negative  phase  when  moderate  is  clinically  shown  by  some  local 
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reaction  about  the  site  of  the  infection,  and  possibly  by  a  rise  in  tem- 
perature, with  some  depression  and  general  discomfort.  The  positive 
phase  follows  and  the  patient  reacts,  feels  better,  and  more  or  less  local 
change  in  the  line  of  improvement  is  to  be  expected,  and  in  time  may 
be  noted  as  treatments  continue. 

In  acute  septicemias,  and  especially  in  the  bacteremic  forms,  the 
negative  phase  is  apt  to  be  severe  and  prolonged  and  vaccines  are 
always  dangerous.  If  helpful  at  all,  they  are  only  so  in  small  and 
guarded  doses,  controlled  by  men  experienced  in  vaccine  therapy  and 
able  to  govern  the  dosage  by  careful  study  of  the  variation  in  the 
patient's  opsonic  index  before  and  after  treatments.  A  prolonged 
negative  phase,  with  httle  or  no  positive  reaction,  is  to  be  feared, 
because  such  patients  are  getting  full  stimulation  of  their  opsonin 
production  by  auto-inoculation  to  the  point  of  failure  in  resisting 
power. 

Dosage,  based  solely  on  the  clinical  study  of  the  effects  of  vaccines, 
is  only  safe  in  chstinctly  localized  staphylococcus,  gonococcus,  tubercle 
bacillus,  and  possibly  a  few  streptococcus  infections,  such  as  acne, 
furunculosis,  carbuncle,  cellulitis,  gonorrheal  arthritis,  and  tuberculous 
sinus,  skin,  gland,  joint,  bone,  and  genito-urinary  infections. 

When  pulmonary  tuberculosis  is  present  tubercle  bacillus  vaccines 
are  dangerous,  and  must  not  be  used  in  the  treatment  of  local  tubercu- 
lous lesions.  Lawrason  Brown,  of  Saranac  Lake,  reports  4  out  of  8  cases 
of  pulmonary  tuberculosis  which  showed  improvement  following  vac- 
cine inoculations  with  autogenous  vaccines  prepared  from  the  secondary 
organisms,  streptococci  and  pneumococci,  wdiich  were  obtained  by 
culture  from  the  sputum  of  the  patients. 

It  is  likely  that  dosage  will  be  controlled  by  clinical  results,  forti- 
fied by  simpler  methods  of  obtaining  the  opsonic  index  in  the  future. 
It  is  also  likely  that  simpler  and  more  certain  methods  of  diagnosis  of 
the  infecting  organism  in  diseases  due  to  infection  will  be  found,  and 
vaccine  therapeutists  expect  great  improvement  in  results  when  vaccine 
treatment  is  uniformly  conducted  with  autogenous  vaccines. 

Many  practitioners  now  use  stock  vaccines  made  by  large  drug 
firms.  They  do  not  control  their  dosage  bj^  determination  of  the 
opsonic  index,  depending  entirely'  on  the  clinical  symptoms  in  trying 
for  results.  Their  diagnoses  are  often  wrong,  because  they  do  not  make 
bacteriologic  studies  to  determine  the  infecting  organism  in  their  patients. 
Reports  of  cases  and  statistics  made  by  such  observers  are  valueless. 
But  the  work  of  Wright  and  many  other  competent  men  prove  that 
vaccine  therapy  is  of  great  value  in  the  treatment  of  diseases  due  to 
infections,  especially  chronic  infections. 

Vaccine  therapy  will  not  displace  operative  and  orthopedic  surgery. 
All  infections,  especially  those  in  deep  tissues  and  body  cavities,  which 
can  be  attacked  or  removed  as  a  local  cause  likely  to  produce  a  more 
dangerous  local  sepsis  or  a  more  serious  general  sepsis,  must  be  treated 
by  operation.  It  would  be  folly  to  treat  an  infected  appendix  or  gall- 
bladder by  colon  bacillus  or  other  vaccines.     Here  a  perforative  lesion 
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is  always  possible,  and  the  infecting  organism  may  not  be  single,  but 
the  infection  may  be  mixed  from  the  onset  or  have  become  multiple 
later.  If  we  grant  that  chronic  mastoid  disease  of  pneumococcic  origin 
and  local  bone  diseases  of  tuberculous  origin  have  been  cured  by  ap- 
propriate vaccine  inoculations,  we  may  also  assert  that  acute  mastoid 
disease  and  other  bone  infections,  due  to  pyogenic  organisms,  simple, 
mixed,  or  multiple  in  type,  need  operative  surgery. 

Pyemia. — In  pyemia  the  guarded  use  of  appropriate  vaccines 
may  be  beneficial,  especially  in  the  chronic  cases,  with  accessible 
metastatic  abscesses,  which  can  be  surgically  reached  and  evacuated. 
In  cases  with  inaccessible  foci  of  infection  and  those  with  multiple 
metastatic  abscesses,  in  which  frequently  the  invading  organism  can 
be  cultured  from  the  blood,  the  use  of  vaccines  is  dangerous  and  contra- 
indicated. 

Prophylaxis. — Success  has  been  obtained  in  the  prophylaxis  of 
typhoid  fever  by  inoculations  with  typhoid  vaccines.  Some  pro- 
phylactic work  has  been  done  to  protect  patients  exposed  to  infection 
by  vaccine  inoculations  with  several  bacteria,  especially  the  common 
strains  of  pyogenic  organisms.  Beyond  doubt,  as  time  develops  our 
knowledge  in  this  line  of  work,  vaccine  prophylaxis  will  become  a 
much  more  important  matter  in  the  class  of  traumatisms  already  men- 
tioned as  most  liable  to  infection. 

In  diphtheria  and  tetanus  and  one  or  two  more  diseases,  such  as 
cerebrospinal  meningitis,  the  surgeon  and  internist  resort  to  serum 
therapy  to  obtain  passive  immunity  in  exposed  and  infected  individuals, 
and  in  diphtheria  especially,  with  remarkably  excellent  results.  Reason- 
ing broadly,  and  from  a  practical  and  clinical  experience  already  large, 
much  greater  beneficial  results  in  prophylaxis  and  treatment  may  be 
expected  in  the  wider  field  of  active  immunity  by  the  development  of 
vaccine  therapy  in  the  prophylaxis  and  active  treatment  of  the  many 
other  diseases  clue  to  infection. 
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CHAPTER  XCIII. 
SURGICAL  TUBERCULOSIS.* 
By  T.  Turner  Thomas,  M.  D., 

Philadelphia. 

Treatment  With  Tuberculin. — The  attitude  of  the  profession  as 
a  whole  at  the  present  time  is  distinctly  unfavorable  to  the  use  of 
tuberculin  in  the  treatment  of  tuberculosis.  The  early  disastrous 
results,  following  its  introduction  bj^  Koch,  soon  led  to  its  practical 
abandonment.  Koch,  followed  by  other  authorities  in  Germany, 
and  by  Trudeau  in  this  country,  continued  to  use  it,  improving  the 
effectiveness  of  the  tuberculin  and  its  method  of  administration. 
Although  at  the  present  time  the  physicians  and  surgeons  emploj'ing 
it  are  relatively  very  few  in  number,  its  supporters  are  undoubtedly 
increasing.  In  this  country  it  has  found  its  strongest  and  most  con- 
tinuous support  among  those  physicians  who  are  particularh'  inter- 
ested in  the  sanatorium  treatment  of  phthisis.  They  have  been  using 
it  for  years,  and  report  results  which,  while  not  brilliant,  seem  to  be 
positively  beneficial.  Trudeau^  says  that  tuberculin  has,  within 
certain  limits,  a  favorable  influence  on  the  course  of  the  disease,  and 
that  the  results  of  sanatorium  treatment  could  be  improved  and  made 
more  permanent  by  its  application.  It  is,  however,  looked  upon  not 
so  much  as  a  specific,  as  an  aid  to  the  hygienic  and  dietetic  treatment, 
and  the  tendency  while  using  it  is  to  depend  much  upon  general 
hygienic  conditions  and  fresh  air,  while  the  tendency  toward  overfeed- 
ing is  less  marked  than  formerl5^ 

Tuberculin  has  not  been  employed  as  extensively  in  the  treatment 
of  surgical  tuberculosis  as  in  that  of  phthisis,  many  surgeons  taking 
a  decided  stand  against  it.  Ridlon^  considered  that  tuberculin  admin- 
istered by  the  clinical  method  in  harmless  doses  was  useless,  and  that 
in  larger  doses  it  was  both  harmful  and  dangerous.  Painter,^  in  a 
recent  paper  on  vaccine  therapy  in  arthritis,  says  that  the  results  of 
experimental  studies,  though  contradictory  in  many  respects,  are  per- 
haps no  more  so  than  should  be  expected  in  the  earlier  researches  into 
so  comphcated  a  subject,  and  are  certainly  strikingly  instructive  in 
many  of  their  findings.  As  regards  gonorrheal  and  tuberculous  joint 
affections,  there  does  not  seem  as  yet  to  be  any  well-established  theo- 
retic grounds  for  the  belief  that  vaccination  after  infection  could  play  a 
curative  role.  Practically,  there  is  very  little  evidence  that  it  ever  has. 
There  is  abundant  reason  for  thinking  that  the  future  treatment  of 
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these  conditions  (gonorrheal,  tuberculous,  chronic  non-purulent  and 
syphilitic  arthritis)  will  be  much  more  facilitated  by  vaccine  therapy 
than  they  are  now.  There  is  very  little  reason  for  thinking  that  they 
are  at  present  even  adjuvants  to  our  therapeutic  measures,  with  the 
possible  exception  of  Marmorek's  serum  in  the  treatment  of  tubercu- 
lous arthritis.  Painter,  however,  has  not  employed  the  vaccine  method, 
but  says  that  Wright's  method,  guided  by  the  clinical  rather  than  by 
the  laboratory  findings,  should  be  used  if  a  vaccine  is  to  be  employed  in 
treating  osseous  lesions. 

On  the  other  hand,  Hawkes  and  Floyd''  present  a  much  more  favor- 
able view  of  the  value  of  tuberculin  as  a  vaccine.  They  treated,  during 
a  period  of  four  years,  143  dispensary  patients  suffering  from  various 
forms  of  tuberculosis.  Of  these  19  died,  16  showed  improvement, 
while  108  benefited  to  a  greater  or  less  degree.  In  no  case  was  tubercu- 
lin observed  to  have  done  the  slightest  harm.  They  found  that  it 
will  do  the  most  good  in  incipient  phthisis  and  in  surgical  tuberculosis, 
whether  of  bones,  glands,  joints,  or  other  tissues,  but  they  insist  that 
there  should  be  a  close  co-operation  between  the  patient  and  the  physi- 
cian. The  tuberculin  was  regarded  as  only  one  factor  in  the  treatment, 
in  many  cases  being  distinctly  subordinate  to  an  open-air,  hygienic  life; 
in  others,  especially  where  the  general  condition  of  the  patient  was 
excellent  and  the  disease  a  purely  local  process,  tuberculin  was  the 
important  factor  in  bringing  about  any  improvement  which  took  place. 
The  results  of  Hawkes  and  Floyd  tend  to  show  that  tuberculin  can  be 
used  to  advantage  without  the  aid  of  climate  or  a  strict  sanatorium 
treatment.  Raw,  of  Liverpool,  basing  his  conclusions  upon  1600  cases 
of  surgical  tuberculosis,  says  that  his  results  have  been  successful  beyond 
his  anticipations.  In  certain  German  clinics,  notably  that  of  Hammer 
at  Heidelberg,  tuberculin  is  employed  in  every  case.  Hartwell  and 
Streeter^  do  not  advocate  tuberculin  in  preference  to  operation  for 
tuberculous  glands.  They  believe  that  a  radical  excision  is  the  pro- 
cedure of  choice  in  the  majority  of  cases,  on  account  of  the  great  saving 
of  time  and  the  immediate  removal  of  infected  tissue,  which  may  be  a 
possible  menace.  Tuberculin  may  be  resorted  to  when  operation  is 
contraindicated  or  refused,  and  they  suggest  its  employment  as  an  ad- 
juvant to  operation.  They  would  use  it  to  prevent  recurrences  after 
operation.  In  extensive  involvement  of  cervical  glands  they  would 
remove  the  most  prominent,  leaving  the  smaller  nodes  to  be  taken 
care  of  by  the  tuberculin.  It  may  also  be  employed  to  take  away 
periglandular  infiltration,  so  that  the  hard  and  freely  movable  glands 
can  be  shelled  out  through  an  open  incision.  Murphy''  has  not  made 
a  typic  cervical  adenitis  operation  in  over  six  years.  All  except  the 
suppurating  nodes  are  cured  by  tuberculin.  From  the  foregoing  it 
would  appear  that  tuberculin  had  justified  the  efforts  of  those  who  had 
brought  it  to  its  present  stage  of  development,  and  that  it  deserves  a 
more  extensive  trial  than  has  been  given  to  it  up  to  the  present  time. 

Since  Koch^  introduced  it,  in  the  form  known  as  Koch's  old  tuber- 
cuUn   (T.O.),  many  varieties  have  been  employed,  but  they  do  not 
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differ  essentially  from  each  other.  The  skill  of  the  physician  using  the 
tuberculin  is  regarded  as  more  important  than  the  particular  Vjrand 
employed.  Koch's  new  tuberculin  (T.R.)  is  being  most  extensively 
used  at  the  present  time.  While  Wright's  researches  on  the  opsonic 
index  have  led  to  much  greater  use  of  tuberculin,  there  is  much  doubt 
as  to  the  value  of  the  opsonic  index  in  the  guidance  of  the  dosage,  and 
there  is  a  pronounced  tendency  just  now  to  depend  rather  upon  the 
clinical  condition  of  the  patient.  If  the  opsonic  index  should  become 
the  established  method  of  estimating  the  amounts  of  and  the  periods 
at  which  the  tuberculin  is  to  be  given,  many  patients  cannot  receive  its 
benefit  because  of  the  exact  and  time-consuming  laboratory  technic 
involved.  A  distinction,  however,  must  be  made  between  the  value 
of  the  opsonic  index  and  that  of  vaccine  therapy. 

Administration, — In  order  that  infection  and  variability  in  dosage 
may  be  avoided  as  far  as  possible,  it  will  be  best  to  have  the  tuberculin 
prepared  by  a  reliable  firm,  in  glass  capsules  containing  the  amount 
necessary  for  one  dose.  It  will  also  be  best  to  keep  the  patient  under 
observation  in  bed  for  several  clays  before  and  after  the  injection  of 
tuberculin.  According  to  Wright,  it  should  be  given  at  first  in  doses 
of  not  more  than  ytto-o  nig.  of  Koch's  new  tubercuhn  (T.  R.),  and  doses 
of  more  than  -^^-^  mg.  should  not  be  given.  If  the  opsonic  index  is  em- 
ployed as  the  guide,  the  first  effect  of  the  tuberculin  w411  be  to  lower  the 
index  (negative  phase).  This  fall  is  followed  by  a  rise  (positive  phase), 
and  in  a  variable  period  the  index  returns,  more  or  less,  to  its  old  level. 
The  positive  phase  is  characterized  by  an  increased  antibacterial  power 
of  the  bloody  and  may  be  accompanied  by  a  pronounced  feeling  of  well- 
being.  The  object  aimed  at  is  to  maintain  the  opsonic  index  at  as 
high  a  level  as  possible,  and,  therefore,  an  accumulation  of  the  negative 
phases  or  a  too  prolonged  negative  phase  must  be  avoided.  As  a  rule, 
inoculations  are  made  about  every  tenth  or  fourteenth  day.  As  already 
stated,  the  patient  should  be  put  to  bed  a  few  days  before,  and  kept 
there  a  few  days  after,  the  injection,  until  it  is  known  that  he  is  not 
reacting  unfavorably.  The  clinical  method  of  observing  the  effect 
of  the  tuberculin  consists  essentially  in  watching  the  temperature  and 
general  condition  carefully,  and  in  not  repeating  the  injection,  or  in 
repeating  it  in  smaller  doses,  if  reaction  of  any  kind  follows.  To  obtain 
good  results  the  treatment  must  be  kept  up  for  several  months. 

Trudeau's  rules^  for  the  safe  administration  of  tuberculin  are  as 
follows:  Begin  treatment  with  very  minute  doses.  Raise  the  degree 
of  tolerance  to  the  highest  attainable  point  by  a  long  progression  of 
dosage.  Avoid  general  and  local  reaction  as  much  as  possible,  regard- 
ing them  merely  as  evidence  of  intolerance.  Follow  no  arbitrary  rules 
as  to  the  rate  of  increase  or  the  maximum  dose  to  be  reached,  but  be 
guided  by  the  toxin  tolerance  in  the  individual  case. 

Tuberculin  is  contraindicated  by  persistent  pyrexia  (above  99.5°  F.), 
by  persistent  rapidity  of  the  pulse  (over  100),  by  rapid  wasting,  by 
miliary  tuberculosis  or  tuberculous  meningitis,  and  by  hemoptysis. 
Nephritis  and  epilepsy  are  further  contraindications. 
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Iodoform=gIycerin  Emulsion  with  Bier's  Hyperemia. — Kausch^ 
has  been  employing  this  treatment  in  tuberculous  abscesses,  and  reports 
gratifying  results.  The  iodoform-glycerin  should  be  injected  under 
pressure  in  sufficient  quantity  and  should  be  held  in  for  five  minutes, 
better  ten,  when  if  any  fluid  escapes  it  will  be  pure  glycerin,  the  iodo- 
form having  settled  on  the  walls  of  the  abscess. 

Injection  of  Bismuth=vaselin  Paste  in  the  Treatment  of  Cold 
Abscesses  and  Sinuses. — (See  Freeman,  Vol.  VL,  p.  41,  for  the  con- 
sideration of  this  subject.) 

Murphy's  FormaIin=glycerin  Solution. — In  the  discussion  of 
Meyer's  paper  on  pneumectomy  with  the  aid  of  differential  pressure, 
read  before  the  Surgical  Section  of  the  American  Medical  Association 
in  1909,  Murphy  suggested  the  injection  into  the  pleural  cavity  for 
empyema,  including  the  tuberculous  variety,  of  a  few  ounces  of  a  2  per 
cent,  solution  of  formalin  in  glycerin,  provided  the  empyema  did  not  com- 
municate with  a  bronchus  nor  with  the  external  body  surface  by  a  sinus. 

Poley^"  saj^s  that  for  only  four  or  five  years  has  formalin  been  used 
to  any  extent  in  joint  affections  with  effusion,  and  almost  exclusively  in 
Murphy's  hands.  Foley  treated  16  joint  cases  by  this  method  in 
Murphy's  service.  So  far  no  literature  on  the  subject  has  appeared. 
Murphy's  first  paper  now  being  in  preparation. 

Indications. — The  greatest  percentage  of  cures  has  been  obtained  in 
acute  and  subacute  joint  inflammations,  many  of  which  are  cured 
rapidly.  Five  to  ten  days  previous  to  the  time  when  one  of  the  larger 
joints  is  to  be  opened,  as  for  a  resection,  it  is  injected  for  the  purpose  of 
stimulating  the  tissues  to  healthier  resistance  against  infection.  Tuber- 
culous synovitis  gives  brilliant  results  under  this  treatment.  A  5  mg. 
dose  of  Koch's  old  tuberculin  is  given  subcutaneously  to  aid  the 
history  and  radiograph  in  the  diagnosis. 

Preparation  of  Solution. — To  each  ounce  of  glycerin  add  10  drops  of 
formalin.  Put  into  a  sterile,  glass-stoppered  bottle  and  shake  well. 
Sterilize  in  a  steam  sterilizer  under  pressure.  Never  use  a  solution 
more  than  twenty-four  hours  old. 

Preparation  of  the  Patient. — If  the  knee  is  to  be  treated,  the  whole 
thigh  and  leg  are  shaved,  scrubbed  with  soap  and  water,  and  a  sterile 
pad  is  bound  to  the  joint  the  previous  evening.  Before  the  operation 
the  extension  apparatus  is  applied,  so  that  the  weight  may  be  swung 
immediately  after  the  injection.  The  railroad  splint  consists  of  a 
double  inclined  plane  and  Buck's  extension.  The  height  is  adjust- 
able, from  the  horizontal  to  a  right  angle,  by  a  thumb-screw  at  the 
lower  end.  The  short  and  long  arms  of  the  incline  are  united  by  the 
strap  hinges  and  thumb-screw  to  the  sliding  board,  which  moves  with 
the  patient  up  or  down  in  the  bed.  The  triangular  portion  of  the 
apparatus  "  railroads,"  so  to  speak,  on  rollers  between  quarter  rounds 
on  the  underlying  base  board,  which  should  be  prevented  from  sagging 
with  the  mattress  by  a  cross  board  underneath  it,  resting  on  the  side 
rails  of  the  bed.  From  twenty  to  thirty  pounds  weight,  enough  to 
overcome  spasm  and  secure  extension,  are  employed.     Ten-inch  blocks 

VOL.  VI — 7 


98  SURGICAL   TUBERCULOSIS. 

under  the  foot-posts  not  only  secure  additional  extension,  but  prevent 
the  apparatus  lodging  against  the  foot  of  the  bed.  Adhesive  straps  for 
extension  are  applied  to  the  sides  of  the  leg,  up  to  the  level  of  the  tuber- 
osity of  the  tibia,  care  being  observed  to  protect  the  external  popliteal 
nerve  from  pressure.  The  heel  and  popliteal  space  are  well  cushioned 
by  cotton  pads,  another  of  which,  between  the  foot  and  end  plate, 
overcomes  the  tendency  to  drop-foot. 

Articles  Necessary  for  an  Injection. — Tincture  of  iodin.  Ordinar^^ 
aspirating  syringe  and  a  graduated  formalin  and  glycerin  syringe,  both 
of  which  fit  the  aspirating  needle.  Sharp-pointed  scalpel.  Ethyl 
chlorid  for  local  anesthesia  (nitrous  oxid  or  ether  anesthesia  is  much 
preferable  to  local  anesthesia,  on  account  of  the  intense  pain  following 
the  injection  and  the  not  infrequent  difficulty  in  entering  the  joint,  e.  g., 
the  shoulder).  Sterile  graduate  for  the  aspirated  fluid.  Solution  for 
injection  (do  not  carbolize  the  aspirating  needle).  Cotton  and  col- 
lodion.    Culture  material. 

Technic  of  Injecting  the  Knee-joint. — The  joint  having  been 
painted  with  two  coats  of  tincture  of  iodin,  and  the  patient  anesthetized, 
the  aspirating  needle  is  pushed  into  the  joint,  just  beneath  the  outer 
edge  of  the  patella.  Free  motion  of  the  needle  indicates  that  the 
cavity  has  been  entered.  The  fluid  is  aspirated  and  the  needle  clamped 
by  an  assistant  with  an  artery  forceps.  The  aspirating  syringe  is 
taken  off  and  the  injecting  sj^ringe  screwed  on,  and  about  ^  ounce 
of  the  solution  slowly  injected,  the  joint  being  completely  filled. 
Equal  distribution  of  the  solution  to  everj^  part  of  the  joint  cavitj'' 
should  be  secured  bj'^  flexion,  extension,  and  massage.  A  cotton-col- 
lodion dressing  is  applied,  the  weight  swung  into  place,  and  the  patient 
given  J  gr.  of  morphin  immediately.  A  second  morphin  injection  may 
be  necessary  in  four  to  six  hours,  but  after  this  the  patient  is  verj'  com- 
fortable, and  will  not  allow  the  weight  to  be  removed. 

On  the  second  day  there  is  a  diffuse  hyperemia,  the  skin  assuming 
a  delicate  pink  hue.  An  ice-bag  may  be  applied  for  two  or  three  days 
if  necessary.  On  the  fourth  or  fifth  day  the  swelling  begins  to  subside, 
and  the  pain  becomes  less  severe  on  passive  motion.  The  weight  can 
now  be  removed  daily,  the  joint  massaged,  and  passive  motion  insti- 
gated. The  interim  between  the  injections  is  usually  ten  to  fourteen 
days,  according  to  the  degree  of  swelling,  pain  on  passive  motion,  and 
inflammation.  Two  injections  are  often  sufficient,  but  as  many  as  five 
are  warrantable  before  giving  up  anj^  case. 

After  the  last  injection  a  tuberculous  case  is  allowed  to  walk  on 
crutches  four  to  six  months.  He  should  wear  a  long,  three-fifths  cir- 
cular cast,  and  should  receive  tuberculin  injections  of  5  to  6  mg.  once 
a  week  for  the  same  period  of  time.  The  application  of  the  rr-rays  are 
advised  daily  during  the  course  of  the  formalin  injections.  Of  Foley's  16 
cases,  8  had  tuberculous  synovitis,  and  of  these  all  except  1  was  cured — 
5  after  two  injections  and  2  after  three  injections.  One  case  was  im- 
proved after  five  injections,  but  this  case  had  tuberculous  caries  of  the 
ribs  with  external  fistula. 
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Puncture  of  Tuberculous  Abscesses. — According  to  Young/^ 
the  puncture  of  tuberculous  abscesses  for  diagnostic  verification  as 
a  routine  procedure  has  been  neglected.  By  it  one  can  ascertain 
to  a  certainty  the  bacteriologic  composition  of  the  contents,  the 
necessity  for  incision  and  drainage,  or  the  opposite  can  be  definitely 
determined.  More  important  than  the  determination  of  the  phys- 
ical character  of  the  fluid,  the  color,  coagulability,  odor,  and  trans- 
parency, is  the  information  obtained  by  the  microscopic  examination 
and  the  culture  findings.  The  examination  should  also  include  the 
cell  counting,  of  the  same  character  as  for  the  cytodiagnosis  employed 
in  pleural  effusion.  The  presence  or  absence  of  bacteria  in  large 
quantity,  such  as  tubercle  bacilli,  staphylococci,  streptococci,  and 
actinomyces,  can  be  readily  determined  by  this  microscopic  examination. 
If  the  smear  slides  are  not  satisfactory,  and  the  culture  findings  are 
negative  for  tuberculosis,  inoculations  of  guinea-pigs  should  be  made 
in  suitable  cases.  The  examination  of  the  fluid  taken  from  25  operative 
cases  several  days  before  operation,  all  of  which  were  diseases  of  the 
joint,  showed  6  to  contain  tubercle  bacilli,  6  pyogenic  organisms,  and 
12  to  be  sterile.  Among  the  organisms  found  were  streptococci, 
staphylococci,  bacillus  pyocyaneus,  and  pneumococci.  Of  the  cases 
with  sterile  abscesses  (according  to  the  microscopic  examination  and 
culture  findings),  inoculation  of  the  pus  into  guinea-pigs  showed  that  in 
2  it  was  negative  and  in  1  positive  for  tuberculosis.  The  examina- 
tion of  the  fluid  enables  the  operator  to  determine  whether  an  opera- 
tion is  immediately  required,  as  well  as  the  character  of  the  operation 
demanded. 

Traumatic  Tuberculosis. — Weber^^  presents  an  interesting  study 
of  traumatic  tuberculosis,  as  well  as  of  traumatic  pneumonia  and 
traumatic  pleurisy.  Clinically,  he  divides  the  cases  of  traumatic 
tuberculosis  into  those  due  to  direct  inoculation  by  cuts,  etc.,  and 
those  due  to  injuries  by  which  the  tubercle  bacilli  could  not  have  been 
introduced  from  without.  Of  those  due  to  direct  inoculation  the  ex- 
amples are  nearly  all  superficial,  and  include  tuberculous  warts  (lupus 
verrucosus),  "  necropsy  tubercles,"  and  such  other  forms  as  are  ac- 
quired by  pathologists  and  their  assistants  from  autopsies,  and  by 
butchers,  etc.,  from  tuberculous  cattle.  These  are  not,  however,  what 
are  meant  by  cases  of  traumatic  tuberculosis,  and  are  not  further  con- 
sidered by  Weber. 

Alleged  traumatic  tuberculosis,  due  to  injuries  by  which  tubercle 
bacilli  could  not  have  been  introduced  from  without,  are  divided  clinic- 
ally into:  (a)  Cases  in  which  a  decided  traumatism  of  some  kind  is 
followed  by  signs  of  either  acute  disseminated  miliary  tuberculosis  or 
acute  metastatic  localized  tuberculosis;  (b)  cases  in  which  signs  of  pul- 
monary tuberculosis  follow  (or  are  first  noticed)  after  a  supposed  injury 
to  the  lungs  or  the  wall  of  the  chest;  and  (c)  cases  in  which  an  injury  to 
bones  or  joints,  or  parts  of  the  body  other  than  the  lungs,  is  followed 
by  signs  of  tuberculosis  more  or  less  localized  to  the  region  of  the 
trauma.     The  first  group  includes  cases,  fortunately  rather  rare,  which 
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run  an  acute  and  often  "  dramatic  course."  A  person  (usually  young), 
apparently  in  blooming  health,  may  receive  a  chance  blow  or  contusion 
of  some  kind,  and  die  in  four  or  five  weeks  of  acute  miliary  tuberculosis. 
Weber  relates  several  striking  cases,  showing  that  acute  miliary  tuber- 
culosis may  follow  contusions,  sprains,  or  surgical  operations. 

A  number  of  interesting  examples  are  also  reported,  showing  that 
an  injury  to  the  thorax  may  be  followed  after  an  interval  by  active  signs 
of  pulmonary  tuberculosis. 

Traumatic  tuberculosis  has  been  chiefly  discussed  with  reference  to 
tuberculosis  of  the  bones  and  joints.  Many  experiments  upon  animals 
have  been  carried  out,  to  ascertain  whether  the  localization  of  the 
manifestations  of  artificially  produced  general  septic  conditions  can 
be  determined  by  local  traumata  (without  local  inoculation).  The 
results  of  such  experiments  were,  to  a  great  extent,  affirmative,  and 
have  thrown  much  light  on  the  pathogeny  of  diseases  like  acute  infec- 
tive or  septic  osteomyelitis.  Similar  experiments  have  been  carried 
out  with  regard  to  the  pathogen}^  of  tuberculous  disease  of  the  bones 
and  joints.  Weber  concludes  that  so-called  traumatic  cases  in  man  must 
be  explained,  as  the  rendering  manifest  and  active  of  a  pre-existing 
tuberculosis,  however  limited  in  extent,  quiescent,  and  latent  such 
pre-existing  tuberculosis  may  have  been.  An  already'  manifest  but 
chronic  tuberculous  process  can  be  rendered  acute  as  the  result  of 
traumatism.  Such  a  transformation  may  occur  within  a  few  days 
or  weeks  after  an  injury,  and  a  very  rapid  development  of  signs  of  acute 
local  tuberculosis  should  always  give  rise  to  a  suspicion  that  a  clinically 
obvious  (though  chronic  and  possibly  quiescent)  tuberculous  affection 
was  present  before  the  injury  was  received.  Tuberculous  lesions  con- 
nected with  local  traumatism  (contusions,  etc.)  may  doubtless  occa- 
sionally occur  also  in  other  parts  of  the  body. 

As  to  what  part  the  traumatism  plays  in  particular  cases  of 
alleged  traumatic  tuberculosis,  of  special  importance  is  the  knowledge 
that  an  outburst  of  traumatic  tuberculosis  (apart  from  that  due  to 
actual  inoculation)  is,  pathologically  speaking,  according  to  the  ex- 
perimental and  clinical  evidence,  the  result  of  the  disturbance  of  a  pre- 
existing, though  generally  unrecognized  and  often  quiescent,  tubercu- 
lous process.  It  is,  therefore,  quite  conceivable  that  a  man  might 
have  an  encapsulated  caseous  tuberculous  nodule,  not  at  the  site  of  the 
injury,  but  at  some  distance  from  it — for  instance,  on  the  opposite  side 
of  the  thorax — and  that  the  injury  may  yet  be  sufficient  to  rupture  it, 
so  that  the  tuberculous  disease  may  first  show  itself  at  some  distance 
from  the  site  of  the  injury. 

Treatment  With  the  X=Rays. — Iselin,^^  having  previously  ob- 
tained excellent  results  from  the  use  of  the  .T-rays  in  the  treatment  of 
tuberculosis  of  glands  and  other  soft  tissues,  for  the  past  two  years  has 
been  employing  the  same  treatment  for  tuberculosis  of  the  bones  and 
joints.  In  all,  41  cases  were  so  treated,  including  those  involving  the 
bones  and  joints  of  the  hand,  foot,  elbow,  knee,  sacro-ihac  joints,  and 
the  ribs.     The  following  method  was  employed :  In  the  beginning  of  the 
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treatment  the  bone  or  joint  was  exposed  to  the  a;-rays  three  or  four 
times  at  short  intervals,  every  exposure  being  made  from  a  different  side 
and  always  with  the  fullest  dose  that  the  skin  would  stand,  until  all  parts 
had  been  exposed.  The  rays  were  passed  through  an  aluminum  plate 
1  mm.  thick.  Because  the  effects  on  the  skin  did  not  show  until  two  or 
three  weeks  after  the  exposure,  the  same  portion  of  the  skin  was  ex- 
posed only  once  every  three  or  four  weeks,  not  more  than  three  com- 
plete exposures  being  necessary.  From  the  beginning  the  joints  were 
placed  in  a  position  favorable  for  cicatricial  contraction,  except  in  the 
case  of  the  small  joints.  If  healing  was  obtained  by  cicatricial  con- 
traction, which  occurred  in  10  cases  of  bone  and  joint  tuberculosis,  after- 
treatment  was  necessary  to  reproduce  the  mobility  of  the  joint  involved. 
This  consisted  in  "  baking,"  massage,  and  movements  of  the  joints. 
Almost  always  the  progress  was  visible,  and  was  obtained  in  many 
otherwise  hopeless  cases.  The  method  was  not  suited  to  children,  be- 
cause the  epiphyseal  cartilages  can  be  damaged  by  the  x-rays,  while 
in  the  large  shoulder-  and  hip-joints  of  adults  they  could  not  be  made 
to  penetrate  deep  enough. 

Wilms"^*  reports  a  case  of  laryngeal  tuberculosis  treated  by  the 
a:-rays,  which,  he  says,  confirms  the  effectual  action  of  the  deep  Rontgen 
exposures  in  the  treatment  of  this  condition,  as  he  has  already  demon- 
strated for  tuberculosis  of  bones  and  joints.  During  the  last  year  and  a 
half  he  has  found  this  treatment  all  that  was  necessary  for  tuberculous 
disease  of  the  fingers,  hand,  elbow,  foot,  and  ankle  in  adults,  enabling 
him  to  dispense  entirely  with  curetting  and  resections.  Tuberculosis 
of  tendon  sheaths  in  the  elderly  reacts  promptly  to  the  deep  exposures. 
No  injury  of  the  skin  from  the  a;-rays  has  been  observed  in  100  exposures. 
The  deep  action  is  obtained  by  the  interposition  of  aluminum.  Like 
Iselin,  he  does  not  use  the  method  in  children  because  of  the  possi- 
bility of  injury  to  the  epiphyses.  In  the  case  of  laryngeal  tuberculosis 
reported  the  lesion  healed  completely  after  two  sittings. 

Spontaneous  Fracture  of  the  Femur  in  Tuberculous  Coxitis. 
— Eringhaus^^  says  that  to  the  symptoms  usually  accompanying  tuber- 
culous disease,  especially  of  the  large  joints,  belong  trophic  disturbances 
of  the  entire  extremity  involved.  He  has  seen  a  series  of  not  less  than 
6  cases,  in  each  of  which  there  was  a  fracture  of  the  shaft  of  the  femur 
just  above  the  condyles.  In  the  region  of  the  lower  epiphysis  the 
x-rays  show  a  high-grade  atrophy  of  the  bone.  This  is  shown  very 
clearly  by  the  lessened  depth  of  the  shadow,  the  decrease  of  compact 
bone,  and  extensive  changes  in  the  spongiosa.  The  fracture  occurs 
in  this  area.  Eringhaus  advises  reduction  of  the  deformity  under 
narcosis  and  the  application  of  a  plaster  cast  in  extension.  In  all  of 
his  6  cases  the  fractured  bones  were  completely  consolidated  in  at  least 
six  weeks,  with  later  complete  return  of  function  in  the  limb. 

Tuberculous  Arthritis  Simulating  Rheumatism. — Melchior^^  re- 
ports an  interesting  case  of  this  kind,  and  says  that  the  condition  was 
described  some  years  ago  by  Poncet  and  also  by  Grocco.  The  arthritis 
differed  from  that  found  in  rheumatism,  in  that  there  was  a  more  sub- 
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acute  onset  than  in  rheumatism,  less  fever  and  pain,  no  sweating, 
and  no  erythema  of  the  skin  over  the  affected  joints.  It  is  found 
generally  in  patients  with  a  tuberculous  focus  elsewhere  or  who  have 
been  exposed  to  tuberculosis.  Later  the  joint  inflammation  disappears, 
but  occasionally  there  may  be  a  chronic  tuberculous  joint,  with  con- 
siderable fluid  or  tuberculous  nodules  within  the  joint.  In  his  case 
Melchior  found  tubercle  bacilli  in  the  blood.  The  condition  should 
be  differentiated  from  acute  rheumatism  and  from  acute  tuberculous 
joints  associated  with  an  acute  miliary  tuberculosis. 

Tuberculous  Peritonitis. — Florio"  obtained  excellent  results  in 
the  treatment  of  tuberculous  peritonitis  by  the  injection  of  sterilized 
air.  He  injects  about  as  much  air  as  would  be  equivalent  to  the  quan- 
tity of  ascitic  fluid  withdrawn,  about  4  quarts  in  the  first  case.  The 
air  was  all  absorbed  in  twenty-three  claj^s,  and  there  was  no  further  trace 
of  the  effusion  during  the  following  three  years,  the  patient  continuing 
his  work  on  a  farm.  In  the  second  case  nearly  the  same  quantity  of 
fluid  was  removed  and  air  injected,  all  of  which  was  absorbed  bj-  the 
thirteenth  day.  The  patient,  a  woman,  thirty-one  years  of  age,  was 
in  good  health  during  the  remaining  two  j^ears.  In  the  third  case  the 
air  was  not  injected  until  the  patient,  a  multipara  of  twenty-eight  j^ears, 
had  been  tapped  twice,  the  effusion  soon  recurring.  After  the  injection 
of  1^  quarts  of  air  there  was  no  return  of  the  ascites.  The  air  was 
absorbed  in  six  days.  She  was  seen,  after  an  interval  of  two  years,  in 
the  best  of  health.  In  all  these  cases  medical  measures  of  various 
kinds,  used  before  the  injection,  had  failed  entirely  to  benefit  the 
patient.  Florio  thinks  that  the  injection  of  air  seems  to  answer  practi- 
cally the  same  purpose  as  a  curative  laparotomy  in  this  disease,  while 
it  is  free  of  the  dangers  of  a  major  operation. 

Evler'^^  has  applied  to  tuberculous  peritonitis  the  principle  of  auto- 
drainage,  recently  introduced  in  the  treatment  of  hydrocephalus. 
In  a  case  with  recurring  ascites  and  the  peritoneum  covered  with 
nodules  he  separated  the  recti  muscles  and  sutured  the  peritoneum  be- 
tween them,  but  closed  the  skin  wound  entirelj'  above  it.  In  this  way 
a  permanent  opening  was  made  between  the  peritoneal  cavity  and  the 
subcutaneous  layer  of  the  abdominal  wall,  through  which  the  ascitic 
fluid  was  diverted  from  its  normal  course  and  an  autotherapy'  induced. 
Immediate  improvement  was  observed,  the  ascites  did  not  recur,  the 
patient  gained  25  pounds  in  weight,  and  seems  to  be  cured,  although, 
Evler  says,  she  still  has  some  cough  and  pain  in  the  chest  and  back,  as 
before  the  operation. 

Aruliani^^  gives  striking  evidence  of  the  close  relationship  between 
alcoholism,  on  the  one  hand,  and  cirrhosis  of  the  liver  and  tuberculosis 
on  the  other.  The  portion  of  Italy  where  he  practices  is  a  wine-growing 
region,  where  wine  is  drunk  by  the  inhabitants  almost  exclusively,  the 
alcohol  content  ranging  from  13  to  15  per  cent.  Notwithstanding 
the  pure  air,  robust  constitutions,  and  absence  of  poverty  in  the 
region,  cirrhosis  of  the  liver  and  all  forms  of  tuberculosis  are  very 
prevalent. 
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Urogenital  Tuberculosis. — Sawamura,-*^  after  an  extensive  study 
of  this  subject,  assumed  that  in  primary  urogenital  tuberculosis 
the  process  begins  usually  in  the  kidney,  and  extends  through  the 
ureter  to  the  bladder  and  prostatic  urethra,  and  through  the  vas  deferens 
to  the  testicle.  It  may,  however,  begin  in  the  testicle  and  extend  in 
the  reverse  direction,  or,  beginning  in  the  seminal  vesicles,  it  may 
extend  in  both  directions  to  the  testicles  and  the  kidneys.  According 
to  the  literature,  it  is  agreed  that  the  process  often  begins  in  the  kidney, 
and  that  the  bladder  may  become  infected  in  time,  although,  to  a 
certain  extent,  a  sound  mucous  membrane  can  protect  the  bladder. 
When  tubercle  bacilli  are  injected  into  the  ureter,  and  especially  into 
the  renal  pelvis,  tuberculosis  of  the  kidney  can  be  produced  with  or 
without  ligation  of  the  ureter,  although  the  latter  undoubtedly  favors 
its  development.  The  infection  must  pass  by  the  blood,  the  lymph, 
or  the  ureter.  The  blood-path  is  excluded,  because  by  it  a  general 
tuberculosis  is  produced.  Sawamura  carried  out  experiments  on  dogs 
to  determine  the  path  of  extension.  He  failed  to  find  that  the  tubercle 
bacilli  ascended  from  the  bladder  through  the  ureter  to  the  kidney. 
By  direct  injection  of  the  bacilli  into  the  lumen  of  the  ureter,  without 
obstruction  of  the  latter,  a  renal  tuberculosis  was  produced.  Vesical 
or  genital  infection  may  rarely  reach  the  kidney  by  the  lymph  paths.  It 
may  ascend  from  the  bladder  to  the  kidney  if,  from  contraction  of  the 
bladder,  a  relatively  high  internal  pressure  is  produced,  and  in  any 
manner  an  antiperistaltic  movement  of  the  ureter  occurs.  Tubercu- 
losis of  the  lower  end  of  the  ureter  may  produce  the  necessary  obstruc- 
tion, stagnation,  and  dilation  to  permit  the  bacilli  to  reach  the  kidney. 
That  the  process  may  ascend  by  the  lymph  paths  cannot  be  denied, 
although  it  has  never  been  established  with  certainty  in  men  or  animals. 
Tuberculosis  of  the  testicle  or  epididymis,  as  a  rule,  extends  through 
the  vas  deferens  toward  the  urethra.  More  rarely  it  may  extend  by 
the  lymph  paths,  and  it  may  remain  localized  in  the  testicle  and  epi- 
didymis. Tubercle  bacilli  in  the  urine  may  infect  the  adjacent  portion 
of  the  vas  deferens  and  the  infection  may  reach  the  epididymis  by  the 
vas,  provided  the  orifice  or  lumen  is  blocked,  the  stagnated  secretion 
and  exudate  transporting  the  tubercle  bacilli  to  the  epididymis.  Ex- 
tension from  a  tuberculous  epididymis,  with  participation  of  the  vas 
deferens,  did  not  occur  in  Sawamura's  experiments,  although  Op- 
penheim  and  Law  and  Hansen  considered  this  possible.  A  primary' 
focus  of  tuberculosis  can  develop  in  the  prostate,  may  involve  the 
seminal  vesicles,  and  probably  will  involve  the  epididymis. 

Young^^  reports  the  results  of  his  experiments  on  33  dogs,  to  sub- 
stantiate his  previous  assertion  that  genital  tuberculosis  in  the  female 
may  be  due  to  an  ascending  infection.  The  inoculations  of  tuberculous 
material  were  made  either  into  one  uterine  horn  or  into  the  vagina, 
under  such  precautions  as  would  prohibit  direct  injection  into  the 
uterine  cavity.  He  was  able  to  demonstrate  five  instances  of  true  as- 
cending tuberculous  infection.  Engelhorn  (in  the  same  issue  of  this 
journal,  p.  775)  offers  further  proof  of  the  possibility  of  an  ascending 
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infection.  FoUowinj;-  the  injection  of  cafniin  into  the  vagina  the 
rabbits  were  killed  at  varying  intervals,  and  the  pigment  could  be 
plainly  seen  in  the  mucosa,  muscularis,  or  subperitoneal  tissue,  de- 
pending upon  the  length  of  time  elapsing  after  the  injection.  In  the 
human,  lunnatogenous  inf(H'tion  is  the  rule;  in  rare  cases  a  primary 
ascending  genital  tuberculosis  undoubtcnlly  exists. 

Human  and  Bovine  Tuberculosis." — At  the  present  time  the 
evidence  is  that  the  bovine  and  human  tubercle  bacilli  are  different; 
that  bovine  and  human  tuberculosis  are  reciprocally  infective ;  and  that, 
subj(>ct  to  certain  qualifications,  bovine  tul)erculous  infection  is  fairly 
frequent  in  man. 
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SYPHILIS.' 

By  Edward  Martin,  M.  D., 

i'lln.All^.lJ■ulA. 

With  Motchnikoff's''*  flisftov(;ry  that  syphilin  is  inoculablo  upon  an- 
throjj(;id  apfs,  Schaudinn  and  Hoffmann's"'  annoancemcnt  of  a  spocific 
bactf;riii)n,  Wassermann,  Neisser  and  Bruck's''  publication  of  tho  adap- 
tation of  tiio  Hordfit-riongou  phonomonon  of  complomont  fixation  to  the 
diagnosis  of  sypliilis,  and  J'^hrlich/s''  creation  of  a  now  and  potent  n.-mody 
against  infection,  some  of  the  accepted  beh'efs  rej^ardinj^  sypfiih's  have 
been  materially  modified;  not,  however,  to  the  extent  of  negativing  the 
vast  amount  of  knowledge  gainerl  l>y  accurate  clinical  observation,  nor 
of  putting  entirely  aside  the  well-proved  and  standard  methods  of 
treatment  which,  when  systematically  and  carefully  carri(;d  out,  have 
accomplished  such  satisfactory  results. 

Treponema  Pallidum.— Schaudinn  and  Hoffmann  describe  the 
I'reponemu  ])allidum  (spirocha^ta,  spirom^ma)  as  a  thin,  motile,  mark- 
edly spiral  organism  0  to  15  mm.  in  length,  with  numerous  and  very 
regular  undulations,  which  are  retained  both  while  at  rest  and  in  motion. 
The  poles  are  ciliated,  a  doubling  at  times  noticeable  at  one  enrl,  irjdi- 
cating,  according  to  Schaudinn,  longitudinal  division.  These  micro- 
organisms are  j>resent  in  all  syphilitic  lesions,  regardless  of  their  period 
of  flevelopment.  ^i'hey  arf;  most  readily  found  in  the  mucous  patches 
and  condylomata  of  the  secondary  period  and  in  the  primary  chancre. 
The  j)roof  of  thrir  7)resence  in  tertiary  lesions  is  afforderl  by  animal 
inoculation,  since  their  microscopic  detection  is  difficult. 

After  inoculation  there  is  probably  a  fairly  rapid  dissemination  of 
the  infecting  organisms,  in  their  distribution  through  the  system 
they  particularly  aff(;ct  the  lymph-  and  blood-vessels  and  their  peri- 
vascular environment.  Their  recovery  from  the  blood  is  difficult. 
Thfjy  are  found  in  the  bone-marrow,  the  testicles,  ovaries,  in  every 
vascularized  part  of  the  body,  even  in  the  cartilage.  In  early  heredi- 
tary syphilis  th(ty  are  presf;nt  in  enormous  numbers.  They  have 
been  recovered  from  the  saliva,  the  urine,  the  bile,  h>ut  not  from  the 
spermatic  fluid,  although  inoculations  of  this  fluid  obtained  from  a 

^Supplementary  to  Chapter  XX.,  Vol.  I.,  p.  67.5. 

2  Etudes  Exp<';rirrier)tale  sur  la  Syphilis  Prem.  Mernoire  Annales  de  rinntitut 
Pasteur,  ]9(«,  xvii.,  p.  809. 

"  Arbeiten  aus  den  k.  Gesundheitsamte,  lOO-o,  vol.  xxii.,  p.  .527. 

*  Deui.  rnerj.  Woch.,  1900,  No.  19,  S.  74.5. 

■''Alt.  Mlineh.  rned.  Woch.,  No.  11,  March  1.5,  1910,  p.  .50. 
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syphilitic  give  positive  results.  Efficient  specific  treatment  is  char- 
acterized by  prompt  disappearance  of  the  spirochsetes  from  the  lesions 
as  a  prelude  to  rapid  healing. 

Diagnosis. — Noguchi^  assigns  to  Schereschewsky^  the  credit  of 
having  first  demonstrated  culture  of  Spirochseta  pallida  on  artificial 
media,  though  he  was  unsuccessful  in  obtaining  pure  culture.  Miihlens 
and  Hoffmann  succeeded  in  procuring  pure  strains,  but  were  unable  to 
reproduce  syphilitic  lesions  in  animals  by  inoculation. 

Noguchi  employed  rabbit  testicle  which  had  been  inoculated  with 
material  obtained  from  the  human.  Following  such  inoculation  there 
is  a  two  weeks'  incubation  period.  Thereafter  the  testicle  slowly  swells 
and  exhibits  the  pallida  in  an  enormous  number.  By  transmitting  a 
strain  from  this  first  generation  at  appropriate  intervals  any  number 
of  generations  can  subsequently  be  derived.  Moreover,  these  strains 
are  practically  pure. 

The  only  suitable  medium  found  by  Noguchi  was  serum  water,  to 
which  was  added  a  piece  of  sterile  rabbit  tissue,  preferably  a  portion  of 
the  kidney  or  testicle.  The  liver  was  found  unsuitable.  Strict  anerobic 
conditions  were  found  of  vital  importance  in  obtaining  the  first  genera- 
tion of  the  pallida.  A  slightly  alkaline  reation  was  also  found  needful, 
the  temperature  being  between  35°  and  37°  C.  These  conditions  are 
particularly  essential  to  the  first  generations,  later  generations  seem  to 
develop  a  certain  adaptability  to  artificial  media.  Inoculation  of  pure 
strains  into  the  testicles  of  rabbits  produce  typic  lesions,  with  an 
abundance  of  pallida. 

In  the  hope  of  demonstrating  a  specific  cutaneous  reaction  for  s^^ph- 
ilis,  Noguchi^  ground  into  thick  paste  agar  columns  containing  spiro- 
chseta and  diluted  this  bj'  adding  fluid  culture  of  the  same  organism. 
This  fluid  was  heated  to  60°  C.  for  sixty  minutes  and  0.5  per  cent, 
carbolic  acid  was  added.  The  dark-field  microscope  showed  from  40 
to  100  dead  pallida  to  a  field.  Culture  of  this  suspension  remained 
sterile,  nor  with  it  could  infection  be  produced  in  the  testicles  of  rabbits. 
This  preparation  Noguchi  calls  luetin. 

After  some  preliminary  animal  experimentation  the  skin  reaction 
was  applied  to  400  cases,  177  of  which  were  of  syphilitic  nature,  77  were 
parasyphilitic,  and  146  represented  controls.  The  emulsions  were 
injected  intradermically,  raising  the  epidermic  layer  up  sharply  and 
producing  a  welt  which  lasts  for  from  ten  to  fifteen  minutes.  A  small 
erythematous  area  develops  after  twenty-four  hours,  which  in  control 
disappears  in  the  next  two  days  without  induration. 

In  syphilitic  and  parasyphilitic  patients  there  is  a  distinct  reaction, 
most  constant  and  severe  in  tertiary'  and  hereditary  affections.  No- 
guchi states  that  it  is  constantly  present  in  the  manifest  tertiary  affec- 
tions— in  94  per  cent,  of  late,  and  in  96  per  cent,  of  latent,  tertiary  aft'ec- 
tions.     During  the  primary  and  secondary  stages  the  reaction  is  in- 

1  Jour.  Exp.  Med.,  Aup;.,  1911. 

2  Deut.  Med.  Woch.,  1909,  xxv.,  pp.  835-1260  and  1652. 

3  Jour,  of  Exp.  Med.,  Dec.  1,  1911. 
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frequent,  excepting  when  energetic  treatment  has  been  or  is  being 
carried  out  and  cHnical  signs  of  syphilis  are  absent;  such  cases  may  show 
a  severe  reaction. 

The  positive  reaction  may  appear  in  the  papular  form  in  from  twenty- 
four  to  forty-eight  hours,  a  telangiectatic  zone  of  redness  surrounding  the 
papule  induration,  increasing  for  three  or  four  days  and  disappearing 
in  a  week.  The  pustular  form  resembles  the  papular  at  first,  but  ex- 
hibits central  softening,  going  through  a  vesicular  and  finally  the 
definitely  purulent  stage.  The  torpid  form  gives  at  first  an  apparently 
negative  reaction,  but  after  some  days  lights  up  and  progresses  to  small 
pustulization. 

If  Noguchi's  tentative  conclusions  as  to  the  constancy  and  the 
specificity  of  the  reaction  be  corroborated  by  clinical  trial  there  will 
be  added  to  our  diagnostic  methods  one  of  incalculable  benefit,  since 
to  the  surgeon  the  diagnosis  of  syphilis  is  of  importance  mainl^y  in  its 
tertiary  and  its  latent  forms.  It  is  particularly  in  such  forms  that  the 
largest  percentage  of  negative  Wassermann  reactions  are  found,  while 
in  them  a  characteristic  dermal  reaction  is  most  constant. 

The  Wassermann  reaction  is  serviceable  from  the  diagnostic,  thera- 
peutic, and  prognostic  standpoint.  It  is  not  a  specific  antigen  antibody 
reaction,  but  rather  one  incident  to  the  action  of  an  antibody  with  non- 
specific antigens. 

In  carrying  out  the  test  complement,  antibody,  antigen  amboceptor, 
and  red  blood-cell  suspension  are  required.  Complement  is  derived 
from  guinea-pigs'  blood-serum,  this  animal  being  used  because  of  the 
fixability  and  comparatively  quantitative  constancy  of  its  complement; 
its  unit  is  determined. 

The  amboceptor  or  hemolysin  is  obtained  from  the  blood  of  rabbits 
which  have  been  previously  injected  with  washed  sheep  corpuscles 
(Noguchi,  human  red  blood-cells).  It  is  titrated  before  use,  for  the 
purpose  of  determining  the  smallest  dose  which  will  give  complete 
hemolysis  with  5  per  cent,  suspension  of  red  cells  and  1  unit  of  comple- 
ment (Noguchi,  1  per  cent,  of  human  cells  and  1  unit  of  complement). 
Twice  that  dose  will  be  the  amount  required  for  the  test. 

The  cell  suspension  is  a  -5  per  cent,  mixture  of  washed  sheep  ery- 
throcytes (Noguchi,  human)  in  0.9  per  cent,  chemically  pure  salt  solu- 
tion. 

The  antibody  is  obtained  from  the  patient's  blood:  5  to  10  c.c.  are 
drawn  from  the  median  basihc  vein. 

The  Wassermann  antibody  is  the  watery  extract  of  a  syphilitic  fetal 
liver.  The  fractional  alcoholic  extract  of  normal  liver  or  heart  tissue  is 
now  used. 

The  test  is  made  by  incubating  a  mixture  of  antigen  (extract  of 
liver  or  heart  tissue),  antibody  (patient's  serum),  and  complement 
(guinea-pig  serum) .  If  the  patient's  serum  is  syphilitic  its  antibody,  in 
combining  with  antigen,  will  use  up  the  complement,  and  there  will  be 
none  of  the  latter  left.  To  determine  this,  suspension  of  red  cells  and 
their  specific  hemolysin  (rabbit  serum  rendered  hemolytic  to  these  red 
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cells)  are  added.     If  the  complement  has  not  been  used  up  Ijy  the  first 
test,  it  will  complete  this  hemolytic  system  and  cause  solution. 

In  the  practical  application  of  this  test  numerous  controls  are  essen- 
tial, nor  have  its  results  the  slightest  value,  except  when  obtained  by 
trained  laboratory  workers  who  have  had  large  experience  with  the 
method. 

Dr.  Ellen  Corson  White,^  basing  her  conclusions  upon  recent  litera- 
ture and  upon  5433  cases  which  she  examined  simultaneously  b^'  Was- 
sermann,  Bauer,  and  Noguchi  methods,  records  positive  reactions — in 
the  entire  list  of  specific  cases — 62  per  cent,  with  the  Wassermann  and 
71  per  cent,  with  the  Noguchi  technic. 

In  primary  syphilis  the  reaction  appeared,  as  a  rule,  in  from  ten  to 
twenty  days  after  the  initial  sore,  and  increased  in  intensity  until  the 
appearance  of  the  roseola  or  until  the  disease  was  modified  by  treat- 
ment. The  percentage  of  positive  results  in  the  first  examination  of 
primary  syphilis  was  81,  while  the  percentage  in  the  later  examinations 
was  98. 

In  secondary  syphilis  the  reaction  was  practically  always  positive, 
98  per  cent.  In  tertiary  syphilis  the  percentage  was  slightly  lower — 
Wassermann,  79  per  cent.;  Noguchi,  84  per  cent. — the  loss  probably 
being  due  to  the  treatment  received  by  the  patient. 

In  definitely  latent  cases,  and  in  cases  after  a  prolonged  course  of 
treatment,  the  number  of  positive  results  falls  much  lower — Wasser- 
mann, 43  per  cent.;  Noguchi,  56  per  cent. 

In  definite  cases  of  hereditary  syphilis  both  reactions  gave  100  per 
cent,  positive  results.  In  some  defective  children  nothing  clinical  was 
found  except  the  mental  or  physical  retardation  and  the  Wassermann 
reaction.  In  35  mothers  with  still-births,  19  gave  positive  results,  and 
in  32  mothers  of  frankly  syphilitic  children,  27  gave  positive  results. 

In  all  cases  of  frank  syphilis,  with  no  involvement  of  the  nervous  sys- 
tem, the  complement  fixation  reaction  is  found  only  in  the  blood-serum 
and  never  in  the  cerebrospinal  fiuid.  When  the  nervous  system  is  in- 
volved the  antibodies  appear  also  in  the  spinal  fluid. 

In  cases  of  cerebrospinal  syphilis  a  positive  reaction  occurs  in  the 
blood-serum  of  the  majority  of  the  active  cases,  and  may  be  weakly 
present  in  the  cerebrospinal  fluid  or  absent  with  the  ordinary  amount 
used  in  the  test.  This  is  a  differential  diagnostic  point  between  cerebro- 
spinal lues  and  paresis.  In  the  latter  equally  strong  reactions  occur  in 
both  blood-serum  and  cerebrospinal  fluid — 98  per  cent.  A  negative 
reaction  in  these  fluids  is  very  strong  presumptive  evidence  agaiiist 
general  paralysis. 

Aside  from  the  cases  of  definite  syphilis,  positive  results  occur  fre- 
quently in  frambesia,  trypanosomiasis,  mixed  and  tubercular  leprosy. 
Michaelis  has  reported  some  positive  results  in  malaria;  ]Much  and 
Eichelberg,  in  scarlet  fever;  Bass,  in  cases  of  pellagra ;  and  others  obtained 
positive  tests  in  cases  of  tuberculosis  and  carcinoma.  In  scarlet  fever 
the  reaction  is  transitory,  and  but  a  very  small  i^ercentage  of  the  cases 
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give  it.  A  few  cases  of  reaction  in  tuberculosis  may  be  explained  on 
the  basis  of  mistake  in  diagnosis  or  a  mixed  infection. 

Dr.  Corson  White  holds,  as  a  logical  deduction  from  this  study, 
that  positive  Wassermann  reaction  means  syphilis,  and  a  negative 
Noguchi  reaction  means  no  syphilis  in  the  great  majority  of  cases. 

To  this,  exception  justly  can  be  taken.  The  surgeon  is  little  con- 
cerned with  the  diagnosis  of  either  primary  or  secondary  syphilis, 
nor,  indeed,  with  that  of  the  tertiary  manifestations  of  the  disease  when 
they  are  obvious,  either  from  a  clear  history  or  from  the  characteristic 
cHnical  manifestations.  Atypic  lesions  occurring  in  the  late  tertiary 
period,  or  as  an  evidence  of  latent  syphilis,  are  those  which  are  com- 
monly referred  to  him,  and  these  are  the  cases  in  which  the  Noguchi  and 
the  Wassermann  tests  give  the  largest  percentage  of  failures.  Hence, 
in  individual  instances  far  less  importance  should  be  attached  to  a  nega- 
tive than  to  a  positive  reaction. 

As  a  test  of  cure,  the  findings  of  the  Wassermann  reaction  must  be 
accepted  with  reservation.  Mercury  or  salvarsan  may  cause  either  a 
temporary  accentuation  or  diappearance  of  the  reaction,  or,  in  the  case 
of  the  latter  drug,  a  reaction  previously  negative  may  become  positive. 
As  a  rule,  patients  under  efficient  mercurial  treatment  give  negative 
Wassermann  reactions.  A  single  injection  of  salvarsan  may  change  a 
positive  Wassermann  to  a  negative  in  one  week,  usually  in  six. 

Craig  and  Nichols'^  note  that  the  ingestion  of  alcohol  (200  c.c.  of 
whisky)  will  convert  a  positive  to  a  negative  reaction  for  from  one  to 
three  days. 

Repeated  negative  reaction,  in  the  absence  of  specific  treatment, 
may  be  interpreted  as  indicating  the  probable  absence  of  infection; 
repeated  positive  reaction,  as  an  index  of  its  presence. 

From  the  therapeutic  standpoint,  in  the  primary,  secondary,  and 
early  tertiary  stages  of  the  disease,  the  effort  should  be  made  to  change 
by  vigorous  treatment  a  persistently  positive  reaction  to  a  permanently 
negative  one.  In  late  tertiary  stages  this  effort  will  probably  be  un- 
availing, and,  in  the  absence  of  demonstrable  lesions,  may  be  hurtful 
rather  than  beneficial.     This  is  particularly  true  of  parasyphilis. 

From  the  prognostic  standpoint,  a  persistent  Wassermann  indicates 
at  least  the  possibility  of  the  vascular  scleroses  which  lead  to  cardiovas- 
cular break  down  and  degeneration  of  the  central  nervous  system. 

Salvarsan,  the  dihydrochlorid  of  dioxydiamidoarsenobenzene 
(often  called  "606"),  is  given  intravenous^  in  clear  alkaline  solution. 
This  is  made  in  each  case,  immediately  before  it  is  to  be  used,  by 
shaking  the  desired  dose  of  the  drug,  usually  0.6  gm.  with  40  c.c.  freshly 
prepared  and  sterilized  physiologic  salt  solution  (0.9  per  cent.),  both  the 
water  and  salt  used  being  chemically  pure.  Loose  glass  beads  in  the 
mixing  jar  facilitate  this  solution,  which  is  acid  and  clear.  To  render 
it  alkaline  and  clear  there  is  added  1  c.c.  of  15  per  cent,  sodium  hydrate 
solution.  To  the  resultant  cloudy  suspension  the  sodium  hydrate 
solution  is  therafter  added  a  drop  at  a  time,  each  drop  being  followed 
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by  vigorous  shaking  until  the  suspension  becomes  a  clear  solution. 
Enough  freshly  prepared  hot,  sterile  physiologic  salt  solution  is  then 
added  to  make  300  c.c.  Each  50  c.c.  contains  0.1  gm.  salvarsan.  The 
solution,  at  a  temperature  of  about  45°  C,  is  poured  into  a  graduated 
Thermos  buret,  the  rubber  tube  leading  from  which  is  provided  with 
a  nozzle  which  fits  into  a  stop-cock,  which  in  turn  screws  into  the  needle 
used  for  venous  puncture.  A  second  buret,  containing  hot  phj'siologic 
salt  solution,  should  be  provided.  The  platino-iridium  needle  employed 
has  a  slightly  larger  lumen  than  that  of  the  ordinary  hypodermic  sj'ringe. 
The  vein  of  choice  is  made  prominent,  the  skin  is  punctured  at  the 
desired  point  by  a  quick  stab  with  a  cataract  knife,  the  needle  is  passed 
through  this  puncture  and  into  the  vein  lumen,  its  proper  position  being 
tested  by  allowing  10  to  20  c.c.  of  normal  salt  solution  to  flow  through 
it.  The  salvarsan  buret  is  then  connected  and  the  rate  of  flow,  300  c.c. 
in  not  less  than  ten  minutes,  regulated  by  the  height  of  the  container. 
There  is  a  final  flush  with  salt  solution  and  the  needle  is  withdrawn. 
If  the  vein  be  difficult  to  reach  by  the  needle,  it  should  be  exposed  by 
incision  under  local  anesthesia,  when  the  injection  is  made  through  the 
needle  or  an  ordinary  vein  cannula. 

In  the  preparation  of  the  solution,  the  vessels  and  instruments  used, 
the  surgeon's  hands,  and  the  skin  of  the  patient  the  principles  of  surgical 
cleanliness  must  be  rigidly  observed. 

Neither  immediately  nor  thereafter  does  a  successful  intravenous 
injection  cause  more  than  a  slight  local  soreness.  Infiltration  of  the 
subcutaneous  tissues  with  the  salvarsan  causes  severe  pain,  and  at 
times  tissue  necrosis  and  persistent  ulcers. 

There  is  no  immediate  systemic  effect;  in  the  course  of  from  one  to 
six  hours  there  may  be  malaise  and  anorexia,  or  chill,  fever,  vomiting, 
and  diarrhea.  In  from  ten  to  twenty-four  hours  the  patient  generally 
feels  as  well  as  he  did  before  his  injection,  and  in  from  three  to  fourteen 
days  very  much  better.  There  is  not  infrequently  a  condition  of 
malaise  and  depression  lasting  one  or  two  weeks.  The  depressing  effect 
of  a  first  dose  is  not  necessarily  indicative  of  a  similar  effect  on  repetition 
of  the  treatment.  Nor  does  absence  of  undesirable  reaction  at  one 
time  insure  against  its  development  at  another. 

Exceptionally,  following  an  injection,  patients  are  exceedingl}'  ill, 
circulatory  and  respiratory  disturbances  developing  rapidly,  or  those 
suggesting  acute  yellow  atrophy  of  the  liver  in  a  few  days.  Some  fatali- 
ties are  recorded,  and  many  have  doubtless  occurred  which  have  not 
been  deemed  worthy  of  record. 

Even  though  allowance  be  made  for  these  unreported  fatal  cases, 
it  is  clear  that,  considering  its  arsenic  content  and  the  quantity  thrown 
into  the  blood-stream,  the  mortality  is  an  astonishingly  small  one, 
and  in  carefully  selected  cases  reaches  almost  the  vanishing  point. 

The  dosage  of  salvarsan,  now  rarely  more  than  O.G  gm.  for  the 
strong,  0.2  to  0.3  for  the  weak,  should  theoretically  be  increased.  Clinical 
evidence  has,  however,  not  shown  that  desired  results  are  proportionate 
to  the  size  of  the  dose.     The  injection  is  repeated  at  least  once  in  prac- 
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tically  all  cases;  when  symptoms  recur  many  repetitions  may  be  needful. 
Since  elimination  is  completed  within  a  week,  a  further  administration 
is  as  safe  then  as  at  a  later  period,  in  so  far  as  cumulative  effect  is  con- 
cerned. 

Salvarsan  is  indicated  in  all  stages  of  syphilis.  Given  in  full  dosage 
and  repeated  in  seven  days  it  produces  its  maximum  safe  effect,  and  if 
used  in  the  early  stage  of  chancre  seems  capable  of  producing  an  im- 
mediate and  permanent  cure.  The  lesions  of  syphilis  yield  more 
promptly  to  salvarsan  than  they  do  to  mercury,  and  the  Wassermann 
reaction  becomes  negative  in  a  larger  proportion  of  cases.  The  drug  is 
efficient  in  cases  in  which  mercurj^  seems  harmful  rather  than  the 
reverse,  as  in  malignant  and  severe  hereditary  syphilis.  It  is  futile 
against  the  remote  effects  of  a  one-time  active  tissue  reaction  against  the 
spirochetal  infection,  hence  not  advisable  in  well-advanced  locomotor 
ataxia,  progressive  paresis,  or  long-standing  cardiac  and  vascular  de- 
generations. Nor  has  it  proved  demonstrably  serviceable  in  patients 
in  the  late  tertiary  periods  of  the  disease,  in  whom  no  sign  or  symptom 
of  syphilis  is  present  except  the  persistence  of  a  feebly  positive  Wasser- 
mann reaction.  Neither  eye  nor  ear  involvement,  nor  non-specific 
lesions  of  these  organs  have  been  shown  to  be  contraindications  to  the 
treatment,  nor,  indeed,  any  lesion  of  the  active  disease.  Known  idio- 
syncrasy toward  arsenic  would  at  least  suggest  an  initial  minimum 
dose. 

A  profound  depreciation  in  vital  resistance,  characterized  by  the  term 
cachexia,  whether  originally  it  be  of  syphilitic  or  non-syphilitic  origin, 
and  long-standing  extensive  involvement  at  the  circulatory,  respiratory^, 
central  nervous,  or  secretory  and  excretory  systems,  constitute  in  them- 
selves contraindications  to  a  vigorous  salvarsan  treatment,  the  single 
exception  to  the  rule  being  found  in  certain  cases  of  exceedingly  virulent 
syphilis  in  which  the  cachexia  is  obviously  due  to  the  active  infection. 

It  is  generallj^  accepted  that  salvarsan  should  be  supplemented  by 
mercury,  the  latter  being  given  in  doses  as  large  as  are  compatible  with 
bodily  and  mental  vigor,  preservation  of  appetite  and  digestion,  free 
elimination,  and  the  holding  of  the  normal  weight. 


CHAPTER  XCV. 
TUMORS.^ 

By  Sir  John  Bland-Sutton,  F.  R.  C.  S.,  Eng., 

London. 

Tumors  of  Ductless  Glands. — From  the  earliest  times  man  has 
recognized  that  the  genital  glands — ovaries  and  testicles — exercised 
an  important  influence  on  the  growth  and  development  of  the  body. 
Among  agriculturists  this  knowledge  is  turned  to  practical  account, 
for  the  gelder  and  spayer  is  a  well-known  person  in  rural  districts. 
Ablation  of  the  testicles  and  ovaries  in  young  animals  and  birds  is 
performed  for  the  purpose  of  allowing  them  to  grow  fat,  and,  coincident 
with  the  fattening,  animals  which  have  had  these  organs  removed 
when  young  often  attain  a  larger  size  than  their  non-castrated  com- 
panions. This  is  true  of  men,  for  the  eunuch  is  large  in  bone  as  well  as 
fat. 

The  effects  of  the  complete  removal  of  the  genital  glands  from  young 
animals  are  of  two  kinds.  The  animal  remains  infantile,  and  there  is 
an  abundant  deposit  of  subcutaneous  fat. 

Infantilism  consists  in  the  stimted  growth  or  non-development 
of  sexual  attributes.  In  boys  the  sexual  attributes  consist  of  an  altera- 
tion in  the  voice,  due  to  increase  in  the  size  of  the  larjaix  and  the  con- 
sequent lengthening  of  the  vocal  cords,  and  a  growth  of  hair  on  the  face 
and  pubes.  In  girls  the  changes  consist  of  enlargement  of  the  breasts, 
the  appearance  of  hair  on  the  external  genital  organs,  and  the  establish- 
ment of  menstruation. 

In  the  temperate  zone  the  usual  age  at  which  children  become  sexu- 
ally mature,  or  pubic,  is  about  fourteen.  The  signs  are  occasionalh' 
late  in  appearing — delayed  puberty.  Occasionally  they  are  manifested 
very  earlj^;  this  is  known  as  precocious  puberty. 

It  has  been  known  for  a  long  time  that  certain  organs  are  liable 
to  be  the  seat  of  tumors,  associated  with  abnormal  development  of  hair 
(hirsuties)  and  precocious  puberty.  Moreover,  the  organs  exercising 
this  extraordinary  influence  are  essential  to  life,  for  their  complete 
ablation  is  followed  by  a  peculiar  train  of  symptoms  ending  in  death. 
Two  ductless  glands  exercise  this  influence  in  a  remarkable  degree; 
namely,  the  hypophj^sis  cerebri  (pituitary  body)  and  the  adrenals  or 
suprarenal  capsules.  The  thyroid  gland  is,  in  some  way,  correlated 
with  the  sexual  organs,  and  this  indefinable  association  has  been  rec- 
ognized from  time  immemorial.     The  temporary  enlargement  of  the 

1  Supplementary  to  Chapter  XXL,  Vol.  I.,  p.  735. 
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thyroid  at  puberty  and  during  pregnancy  is  physiologic,  and  meets 
the  needs  of  the  body  for  an  increased  supply  of  thyroidal  secretion. 
Care  should  be  taken  not  to  interpret  these  sudden  enlargements  as 
due  to  disease  and  interfere  with  them  liy  operation,  for  they  gradually 
subside.  The  complete  removal  of  the  thyroid  gland  leads  to  the  curi- 
ous connective-tissue  disease,  myxedema. 

Tumors  of  the  Parathyroids.^Closely  connected  with  the  thyroid 
gland  are  the  small  bodies  known  as  parathyroids,  detected  by  Sand- 
strom  in  1880;  their  complete  ablation  is  probably  incompatible  with 
life.  The  parathyroids  are  of  interest  to  the  surgeon  because  they  oc- 
casionally enlarge  and  behave  like  tumors. 

Often  four  parathyroids  are  present,  attached  to  the  branches  of  the 
thyroid  arteries  (Fig.  9) ;  it  is  easy  to  realize  that  should  one  or  other  of 

these  bodies  enlarge  it  would  compress 
the  trachea. 

Some  years  ago  a  man  was  found  by 
a  policeman  lying  in  the  street.  By 
the  time  he  was  conveyed  to  the  Mid- 
dlesex Hospital  he  had  died.  At  the 
postmortem  examination  a  tumor  some- 
what larger  than  a  dove's  egg  was  found 
compressing    the    trachea   between    the 


Fig.  9. — The  Lartnx  and  Gullet  Seen  from 
Behind. 

The  illustration  shows  four  parathyroid 
bodies  in  relation  with  branches  of  the  thyroid 
arteries. 


Fig.  10. — The  Trachea  in  Section. 
It  is  flattened  like  the  sheath  of  a  saber  by 
a  tumor  which  arose  in  a  parathyroid.     From 
a  man  who  died  suddenly.    (See  Text.) 


fourth   and   ninth  semirings  (Fig.  10).     At  the  time  I  considered  the 
tumor  to  be  an  enlarged  accessory  thyroid. 

When  we  knew  more  about  the  parathyroids,  I  re-examined  the 
tumor  microscopically,  and  came  to  the  conclusion  that  it  was  an  enlarged 
parathyroid.  Sixteen  years  later  I  removed  a  similar  tumor  from  a 
young  married  woman.  On  her  way  home  from  India,  when  in  the  Red 
Sea,  she  began  to  experience  difficulty  in  breathing,  and  a  small  rounded 
tumor  was  detected  in  her  neck  below  the  thyroid  gland;  this  increased 
in  size,  and  the  dyspnea  became  so  urgent  one  night  that  the  ship's 
surgeon  remained  by  her  bedside  prepared  to  perform  an  immediate 
tracheotomy.     The  swelling  subsided  and  the  operation  was  avoided. 
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Subsequently  I  removed  this  tumor;  it  was  as  big  as  a  cherry  and  firmly 
adherent  to  the  side  of  the  trachea.  She  quickly  recovered.  The 
tumor  in  its  minute  structure  was  indistinguishable  from  a  parathyroid. 
It  is  believed  by  some  observers  that,  in  addition  to  an  undefined  corre- 
lation between  the  thyroid  gland  and  the  genital  gonads,  there  is  some 
close  functional  association  between  it  and  the  hypophysis  cerebri. 
Although  this  matter  has  been  made  the  subject  of  much  close  investiga- 
tion by  histologists,  physiologists,  experimental  pathologists,  and  physi- 
ologic chemists,  the  precise  nature  of  their  complemental  functions  re- 
main undetermined.     The  results  of  the  investigations  on  these  organs 


Fig.  11. — The  Head  of  a  Child  in  Sagittal  Section,  Showing  the  Hypophysis  Cerebri.   (Museum 
Eoyal  College  of  Surgeons,  England.) 
The  dotted  line  on  the  cut  surface  of  the  hypophj-sis  (a)  indicates  the  position  of  the  intermediate 
tissue,  separating  the  anterior  from  the  posterior  lobe.     The  communication  of  the  infundibulum  with 
the  intraventricular  cavity  is  well  shown. 


are  of  profound  interest  to  all  who  study  medicine  or  surgery,  and  some 
of  them  will  be  considered. 

Tumors  of  the  Hypophysis. — The  hypophysis  is  a  glandular  body, 
about  the  size  of  a  small  pea,  connected  with  the  base  of  the  brain  by  a 
hollow  stalk,  known  as  the  infundibulum;  it  is  lodged  in  a  jiouch  of 
dura  mater,  which  occupies  a  depression  in  the  sphenoid  bone,  known  as 
the  sella  turcica. 

The  hypophysis  consists  of  two  lobes.  Of  these,  the  anterior 
is  the  larger,  and,  on  microscopic  examination,  exhibits  a  structure  not 
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unlike  that  of  the  thyroid  gland,  for  it  presents  loculi  lined  with  epi- 
thelium and  is  vascular.  The  posterior  or  smaller  lobe  is  lodged  in  a 
depression  on  the  posterior  surface  of  the  anterior  lobe;  it  receives  the 
infundibulum.  The  dural  pouch,  occupied  by  the  hypophysis,  is  sep- 
arated from  the  subdural  space  by  a  fibrous  septum,  known  as  the  oper- 
culum or  tentorium  of  the  hypophysis.  In  the  skulls  of  children  a 
fibrous  ligament  passes  from  the  dura  mater  lining  the  floor  of  the  pit- 
uitary fossa  through  the  body  of  the  sphenoid  to  the  roof  of  the  membran- 
ous pharynx.  In  the  macerated  skull  the  space  occupied  by  this  liga- 
ment is  known  as  the  craniopharyngeal  canal.  In  good  skiagraphs 
of  the  skull  in  young  adults  the  pituitary  fossa  is  often  conspicuous. 

Although  the  glandular  portion  of  the  hypophysis  appears  as  an 
appendage  to  the  brain,  and  its  stalk  or  infundibulum  belongs  to  this 
organ,  the  important  secreting  portion  strictly  belongs  to  the  pharynx. 
In  the  early  embryonic  stages  the  infundibulum,  a  hollow  process  of  the 
prosencephalon  (first  primary  encephalic  vesicle),  comes  into  relation 
with  a  diverticulum  from  the  stomatodeum  (primitive  pharynx). 
This  diverticulum  is  sometimes  named  after  the  celebrated  embryolo- 
gist  who  detected  it,  the  pouch  of  Rathke  (1883),  and  is  nipped  off  by 
the  developing  base  of  the  skull;  the  portion  thus  detached  becomes 
incorporated  with  the  terminal  portion  of  the  infundibulum.  Accessory 
hypophyses  are  sometimes  found  in  the  craniopharyngeal  canal,  and 
also  in  the  roof  of  the  pharynx  around  Rathke 's  pouch. 

Physiologically,  the  anterior  lobe  of  the  hypophysis,  the  portion 
derived  from  the  primitive  pharynx,  is  an  internal  secreting  gland. 
The  posterior  lobe  and  the  infundibulum,  consisting  of  ependymal  and 
epithelial  cells,  apparently  pours  its  secretion  into  the  cerebral  ventricu- 
lar system  through  the  third  ventricle.  Sometimes  the  hypophysis 
is  described  as  consisting  of  two  lobes,  of  which  the  anterior  is  called 
the  secreting  or  glandular,  and  the  posterior  the  nervous,  lobe. 

The  history  of  the  importance  of  this  body  begins  with  the  discovery 
by  P.  Marie,  in  1885,  that  the  disease,  to  which  he  gave  the  name 
acromegaly,  characterized  by  a  conspicuous  overgrowth  of  the  hands,, 
feet,  head,  and  face,  was  associated  with  great  enlargement  of  the  hypo- 
physis. A  large  number  of  observations  have  been  accumulated  since 
that  date  which  support  the  conclusions  arrived  at  by  Marie  in  his 
original  essay. 

It  is  admitted  that  in  all  cases  of  acromegaly  which  have  been  ex- 
amined postmortem,  enlargement  of  the  hypophysis  has  been  noted; 
it  is  also  equally  true  that  tumors  of  this  organ  have  been  found  in 
patients  who  have  not  manifested  signs  of  acromegaly. 

In  the  most  typic  cases  of  acromegaly  the  enlargement  of  the  ante- 
rior lobe  of  the  hypophysis  seems  to  be  an  overgrowth  or  hypertrophy 
of  its  secreting  cells,  resembling  the  changes  seen  in  an  enlarged  thyroid 
or  parenchymatous  goiter.  The  changes  are,  indeed,  so  similar  that 
one  writer  (Shattock)  suggests  the  term  pituitary  goiter  for  such  an 
enlarged  hypophysis. 

The  gradual  enlargement  of  the  hypophysis  exercises  certain  local 
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effects  which  give  rise  to  a  dejQnite  set  of  symptoms  of  great  clinical 
importance,  for  its  position  in  the  interpeduncular  tract  brings  it  into 
intimate  relation  with  the  optic  tracts  and  the  crura  cerebri. 

The  fossa  in  which  the  hypophysis  is  lodged  measures  about  10  mm. 
in  its  sagittal  axis,  14  mm.  transversely,  and  about  8  mm.  in  depth. 
In  pronounced  cases  of  acromegaty  the  enlargement  of  the  hj-pophysis 
leads  to  absorption  of  the  surrounding  bone,  and  its  fossa  becomes  a 
broad,  shallow  depression.  In  some  skulls  the  floor  of  this  fossa  may 
become  so  absorbed  that  the  enlarged  hypophysis  rests  on  the  mucous 
membrane  of  the  pharynx.  The  effects  on  the  cerebral  structures  are 
equally  pronounced,  and  the  optic  tracts  and  the  crura  cerebri  are 
flattened  and  compressed.  The  clinical  signs  resulting  from  this  press- 
ure are  fairly  constant — persistant  headache  and  bitemporal  hemianop- 
sia. 

With  the  assistance  of  the  rr-rays  the  absorption  of  the  bony  walls  of 
the  sella  turcica  can  be  made  manifest.  The  local  effects  of  enlarge- 
ment of  the  hypophysis  form  a  striking  picture  of  the  effects  of  environ- 
ment in  regard  to  symptoms. 

The  physiologic  effects  are  very  remarkable,  for  if  the  hypophysis 
enlarges  during  adolescence  the  individual  becomes  a  giant,  and  it  is 
now  definitely  proved  that  Hunter's  famous  giant,  O'Brien,  was  acro- 
megalic. He  died  at  the  age  of  twenty-two.  His  skeleton  (in  the 
Hunterian  Museum  of  the  Royal  College  of  Surgeons,  London)  is  7 
feet  8j  inches  high,  and  the  expanded  condition  of  the  sella  turcica 
shows  that  it  had  been  occupied  by  a  big  pituitary  body.  When  this 
body  enlarges  in  an  adult  it  produces  the  peculiar  big  hands,  feet,  head, 
and  face  characteristic  of  acromegaly.  Polyuria  and,  occasionally, 
diabetes  occur. 

These  facts  indicate  that  the  hj^pophysis  furnishes  a  secretion  which 
exercises  an  important  influence  on  the  growth  and  development  of  the 
body.  Experimental  removal  of  the  hypophysis  in  animals  leads  to 
depression,  coma,  and  death.  Inefficient  function  of  this  gland  in  men 
and  women  leads  to  an  abnormal  deposition  of  subcutaneous  fat, 
loss  of  sexual  power,  and  the  genital  glands  revert  to  the  infantile  type; 
amenorrhea  occurs  in  adult  women.  In  men  this  sexual  disability  is 
sometimes  styled  "  pituitary  eunuchism."  It  is  now  the  custom  to 
speak  of  the  effects  produced  by  an  enlarged  pituitary  body  as  "  hyper- 
pituitarism"; they  are  "giantism"  in  young,  and  "acromegaly"  in  adult, 
individuals.  Defective  action  of  the  gland  is  ''hypopituitarism."'  and 
is  manifested  by  a  rapid  deposition  of  fat  in  the  subcutaneous  tissues, 
a  persistence  of  the  juvenile  type  of  genital  organs  in  young  individuals, 
and  a  loss  of  sexual  function  in  adults. 

There  is  a  physiologic  foundation  for  such  opinions.  Physiologists 
recognize  three  parts  in  the  hypophysis:  an  anterior  lobe,  a  posterior 
lobe,  and  a  pars  intermedia  situated  between  the  two  lobes.  Experi- 
mental removal  of  the  whole  gland  is  followtnl  by  nuiseular  weakness, 
dyspnea,  emaciation,  and  death.  The  anterior  lobe  resembles  in  struc- 
ture the  fetal  thj'roid;  its  removal  leads  to  genital  infantilism.     The 
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hypophysis  enlarges  after  removal  of  the  thyroid  or  the  adrenals,  and 
after  castration.  Extract  of  the  hypophysis  when  injected  intravenously 
causes  a  rise  of  blood-pressure.  Experiments  with  extracts  show  that 
the  effects  vary  according  to  the  part  of  the  hypophysis  from  which  it 
is  prepared. 

Interaction  between  the  pituitary  body  and  the  sexual  organs  some- 
times leads  to  temporary  acromegaly  during  pregnancy.  A  primipara, 
aged  twenty-six,  had  advanced  to  the  eighth  month,  when  she  noticed 
that  her  gloves  and  l)oots  became  too  tight.  Her  fingers  thickened 
and  the  rings  upon  them  had  to  be  removed  with  a  file.  She  became 
sleepy  and  thirsty;  sugar  appeared  in  the  urine.  Gradually  she  assumed 
the  coarse  skin,  thick  lips,  and  projection  of  the  lower  jaw  character- 
istic of  acromegaly.  The  child  survived  its  birth,  and  in  a  few  months 
the  signs  of  acromegaly  in  the  mother  disappeared  (Marek). 

It  is  important  to  realize  that  acromegaly  only  arises  in  connection 
with  certain  tumors  of  the  hypophysis,  more  especially  with  those  which 
appear  to  be  due  to  hypertrophy  or  adenomatous  enlargement  of  this 
body.  This  matter  has  been  emphasized  by  Purves  Stewart  (1909); 
he  pubhshed  the  details  of  4  cases,  and  collected  20  others,  in  which  a 
histologic  examination  of  the  tumor  was  made.  In  17  of  these  cases 
there  were  no  signs  of  acromegaly.  The  tumors  which  occur  in  con- 
nection with  the  hypophysis  receive  a  variety  of  names  at  the  hands  of 
the  recorders,  such  as  adenoma,  sarcoma,  carcinoma,  adenosarcoma, 
epithelioma,  endothelioma,  psammoma,  pituitary  goiter,  and  cysts. 

The  tumors  which  produce  the  most  typic  symptoms  are  those  due 
to  the  definite  enlargement  of  the  gland,  accompanied  by  a  regular  ex- 
pansion of  the  sella  turcica.  Such  are  almost  invariably  associated 
with  acromegaly. 

The  tumors  classed  as  sarcomata  erode  the  body  of  the  sphenoid 
rather  than  produce  its  slow  absorption. 

Teratomata  occasionally  arise  in  connection  with  this  part  of  the 
sphenoid  and  bulge  into  the  pharynx.  These  tumors  have  a  morpho- 
logic interest,  as  the  sella  turcica  marks  the  anterior  (cephalic)  termina- 
tion of  the  axis  of  the  trunk.  It  is  a  region  which  bristles  with  many 
morphologic,  embryologic,  and  evolutionary  problems. 

Many  observers  in  recording  cases  of  hypopophyseal  tumors  have 
expressed  surprise  at  the  few  symptoms  which  even  large  tumors 
arising  in  connection  with  this  body  produce.  In  common  with  other 
intracranial  tumors,  those  arising  from  the  hypophysis  produce  mental 
dulness,  hebetude,  drowsiness,  and  mental  lethargy.  It  is,  however, 
a  clinical  feature  in  connection  with  them  that  a  patient,  after  lying 
several  weeks  in  a  drowsy  condition,  will  suddenly  wake  up  and  appear 
to  the  relatives  quite  rational.  A  man  of  this  kind,  under  Ferrier's 
care,  would  pass  his  time  asleep  in  a  chair  and  resent  being  disturbed. 
He  suddenly  had  a  "lucid  interval,  during  which  he  woke  up  and  made 
a  perfectly  sensible  will."  Reissmann,  in  reference  to  a  woman  with  a 
hypopophyseal  tumor,  who  had  become  a  hopeless  imbecile,  writes: 
"One  day  on  being  summoned  to  her  bedside  I  was  astonished  to  find 
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her  with  her  old  familiar  expression,  perfectly  rational.  She  knew  me 
and  immediately  conversed  with  me  intelligently.  The  following  day 
she  became  drowsy,  the  drowsiness  deepened  into  coma,  and  a  week 
later  she  died." 

The  divergent  effects,  local  and  general,  attributed  to  tumors  of  the 
hypophysis  may  be  explained.  Every  tumor  which  occupies  the  sella 
turcica  is  not  necessarily  a  tumor  of  the  hypophysis.  It  is  well  known 
that  many  malignant  tumors  growing  in  the  testicle  do  not  arise  from 
the  intrinsic  elements  of  that  organ;  indeed,  the  greater  proportion  orig- 
inate in  the  band  of  tissue  known  as  the  paradidj^mis.  As  the  tumor 
grows  the  tubular  seminiferous  tissue  is  flattened  out  like  a  strap  (Fig. 
13,  p.  123).  Similar  changes  probably  occur  in  the  hj'poph^-sis.  A 
tumor  growing  from  the  dura  or  other  membranes  of  the  brain,  the  peri- 
osteum of  the  sella  turcica,  or  the  infundibulum  would  compress  and 
flatten  out  the  hypophysis  to  a  thin,  inconspicuous  stratum.  Moreover, 
a  growth  in  the  posterior,  or  so-called  nervous  lobe,  would  flatten  out  the 
anterior  lobe,  and  vice  versa. 

The  whole  question  is  very  complex;  for  example:  A  man  aged  fifty 
died  in  the  Middlesex  Hospital  with  a  sarcoma  growing  from  his  sternum. 
The  lymph-nodes  in  each  axilla  were  enlarged.  Masses  of  sarcomatous 
tissue  occupied  the  posterior  triangles  of  the  neck  and  extended  upward 
into  the  pterygomaxillary  regions.  As  the  body  lay  on  the  table,  Cecil 
Rowntree,  who  conducted  the  autopsy,  noticed  that  the  hands  were 
unusually  large;  the  big  toes  were  large,  out  of  proportion  to  the  other 
toes.  The  lower  jaw  was  prominent  and  the  nose  big.  The  general 
appearance  was  so  like  that  of  the  early  stage  of  acromegaly  as  to  in- 
duce Rowntree  to  ask  some  of  his  colleagues  to  inspect  the  bod}'.  The 
hypophysis  was  small,  and  its  anterior  portion  contained  a  deposit  of 
white  new-growth,  which  appeared  to  have  no  connection  with  any- 
thing else  beyond  the  dura  lining  the  floor  of  the  pituitary  fossa.  The 
tumor  mass  in  the  left  pterygomaxillary  fossa  had  eroded  the  great 
wing  of  the  sphenoid,  but  had  not  penetrated  the  dura.  The  primary 
dura  in  the  sternum  was  a  mixed-cell  sarcoma  in  which  small  spindle 
cells  predominated.  The  growth  in  the  anterior  lobe  of  the  hypophysis 
exhibited  the  same  minute  structure. 

Removal  of  Hypophysis  Tumors  (Hypophysectomy). — It  might  be 
imagined  that  the  hypophysis  lodged  in  a  bony  cave  in  the  body  of  the 
sphenoid  would  be  safe  from  surgical  aggression.  This  is  not  the  case; 
it  has  been  attacked  in  two  directions  by  enterprising  surgeons;  namely, 
through  the  nasopharynx  and  through  the  side  wall  of  the  cranium. 

(1)  The  Nasal  Route. — An  incision  is  made  in  the  line  of  the  left 
nasofacial  sulcus,  which  allows  the  nose  to  be  reflected  on  to  the  op- 
posite cheek.  The  vomer  is  then  detached  from  the  base  of  the  skull; 
this  permits  the  surgeon  to  expose  the  sphenoidal  sinuses,  and  by  break- 
ing through  them  reaches  the  hypophysis.  The  tumor  tissue  is  then 
scraped  away  by  a  scoop.  The  chief  objection  to  this  method  is  the 
difficulty  of  keeping  the  parts  aseptic.  Chiari  has  removed  the  hypo- 
physis with  success  by  a  method  devised  by  his  assistant,  Marschik, 
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which  is  an  extension  of  the  operation  for  evacuatory  inflammatory 
products  from  the  frontal,  ethmoidal,  and  sphenoidal  sinuses.  An 
incision  is  made  from  the  inner  angle  of  the  orbit  over  the  junction  of 
the  nasal  with  the  frontal  bone,  a  portion  of  the  frontal  is  exsected, 
also  the  middle  turbinal  and  portions  of  the  lamina  papyracea  of  the 
ethmoid.  The  sphenoidal  sinus  is  opened  and  this  affords  access  to  the 
pituitary  fossa. 

(2)  The  Cranial  Route. — In  this  method  the  bone  is  freely  removed 
from  the  right  side  of  the  skull,  and,  after  opening  the  dura  mater,  the 
cerebrum  is  raised  by  means  of  retractors  until  the  infundibulum  is  ex- 
posed. The  enlarged  hypophysis  or  the  tumor  is  then  removed  piece- 
meal, with  the  assistance  of  a  scoop.  It  is  a  tedious  operation,  and 
rendered  more  difficult  on  account  of  certain  intracranial  portions  of  the 
nerves  which  lie  in  close  relation  with  it.  In  patients  who  have  re- 
covered after  removal  of  the  hypophysis  the  acromegalic  changes  have 
abated,  and  in  some  they  disappeared.     (See  also  p.  312.) 

Tumors  of  the  Pineal  Gland. — Tumors  arising  in  the  pineal  gland 
have  been  variously  described  as  sarcomata,  gliomata,  psammomata,  and 
teratomata.  A  critical  analysis  of  the  reported  cases  makes  it  clear  that, 
except  from  the  fact  that  the  tumors  lie  upon  the  corpora  quadrigemina, 
there  is  nothing  to  indicate  definitely  that  many  of  them  were  tumors 
of  this  body.  Those  described  as  teratomata  contain  hair,  sebaceous 
material,  and  occasionally  cartilage.  Many  tumors  of  this  kind  have 
been  reported  in  relation  with  the  tentorium  cerebelli,  and  are  probably 
connected  with  the  crease  in  the  dura  mater  from  which  the  tentorium 
develops.  Psammomata  are  probably  derived  from  the  pia  mater  on 
the  under  surface  of  the  velum;  tumors  of  this  kind  are  common  in 
connection  with  the  pia  mater  in  the  neighborhood  of  the  great  trans- 
verse fissure,  the  summit  of  which  is  occupied  by  the  pineal  gland.  If 
all  such  are  carefully  excluded,  tumors  arising  from  the  pineal  body  are 
excessively  rare,  and  it  would  be  probat)ly  more  correct  to  describe  them 
as  tumors  in  the  situation  of,  rather  than  tumors  arising  in,  the  pineal 
gland.  Howell  has  carefully  considered  this  question,  and  expresses 
the  opinion  that  tumors  do  arise  in,  and  remain  confined  to,  the  pineal 
body.  They  have  a  low  degree  of  malignancy  and  do  not  infiltrate 
adjacent  structure  nor  disseminate. 

As  nothing  is  known  of  the  functions  of  the  pineal  gland,  the 
disturbance  caused  by  a  tumor  arising  in  it  would  be  mainly  due  to 
pressure  on  adjacent  parts;  these  would  include  the  corpora  quad- 
rigemina and  the  Sylvian  aqueduct,  the  optic  thalami,  and  the  veins 
of  Galen. 

Pressure  on  the  aqueduct  induces  dilatation  of  the  cerebral  ventricles 
and  accumulation  of  the  cerebrospinal  fluid,  hence  internal  hydroceph- 
alus is  a  marked  feature  of  pineal  tumors.  By  pressure  the  corpora 
quadrigemina  are,  in  some  cases,  flattened,  and  this  leads  to  pressure  on 
the  optic  thalami  and  associated  structures,  so  that  ocular  signs  are 
characteristic  and  constant  clinical  features.  Paralysis  of  special 
nerves,  headaches,  and  occasionally  auditory  symptoms  occur.     Giddi- 


120  TUMORS. 

ness  and  staggering  gait  are  noticed  in  many  cases.  In  a  few  cases 
polyuria  and  symptoms  connected  with  the  sexual  organs  have  been 
noticed,  such  as  occur  in  connection  with  the  pituitary  body.  These 
may  be  probably  accounted  for  by  interference  with  the  hypophysis 
due  to  pressure  by  the  fluid  accumulated  in  the  third  cerebral  ventricle. 
Many  of  the  tumors  give  rise  to  that  familiar  cerebellar  sign,  a  great 
tendency  to  fall  backward.  This  is  due  to  pressure  on  the  cerebellar 
peduncles. 

Tumors  of  the  pineal  gland  have  been  removed  by  surgeons  so  far 
without  success.  Horsley  states  that  these  surgical  attacks  have  been 
made  below  the  tentorium.  He  is  of  the  opinion  that  if  a  tumor  of  the 
pineal  gland  were  approached  supratentorially  it  might  be  successfully 
removed. 

Tumors  of  the  pineal  gland  are  so  common  that  Bailey  and  Jelliffe, 
after  searching  the  literature  of  a  century,  were  only  able  to  find  records 
of  59  examples. 

Tumors  of  the  Adrenals  (Suprarenal  Capsules). — For  centuries 
mankind  has  been  content  to  believe  that  the  manifestation  of  the  sec- 
ondary sexual  characters  at  the  advent  of  puberty,  in  men  and  women, 
depended  on  the  ripening  of  the  sexual  organs.  The  two  organs  kno"s\Ti 
as  the  adrenals,  though  conspicuous  in  the  abdomen,  were  very  mj^ste- 
rious  in  regard  to  function.  The  careful  clinical  and  postmortem  ob- 
servations made  by  Addison  (1885)  showed  that  these  ductless  glands 
had  some  relation  to  a  disease  characterized  by  a  peculiar  pigmentation 
of  the  skin,  associated  with  persistent  vomiting,  feeble  action  of  the 
heart,  and  gradual  failure  of  strength,  ending  in  death.  Experimental 
removal  of  the  adrenals  in  animals  was  followed  by  similar  symp- 
toms and  death.  Subsequent  to  Addison's  classic  observations  several 
physicians  recorded  cases  in  which  tumors  of  the  adrenal  had  been  ac- 
companied by  peculiar  bronzing  of  the  skin  and  abnormal  development 
of  hair  on  the  body  (hirsuties).  In  1905  some  remarkable  cases  were 
published  by  Adams,  Bulloch,  and  Sequeira,  in  which  boj^s  and  girls, 
at  ages  varying  from  one  to  fourteen  years,  developed  marked  pigmen- 
tation, abnormal  growth  of  hair,  and  precocious  development  of  the 
sexual  organs  in  association  with  a  malignant  tumor  arising  in  one  or 
both  adrenals.  The  tumors  exhibited  the  microscopic  structure  of  that 
part  of  the  adrenal  cortex  known  as  the  zona  fasciculata.  The  cortex 
of  the  adrenal  is  developed  from  the  Wolffian  ridge,  from  the  same 
anlage  as  the  ovary  and  the  testis.  In  fetal  life  the  adrenal  is  as  big 
as  the  kidney;  this  disproportionate  size  is  due  to  hypertrophy  of  the 
cortex,  which  begins  early  and  continues  to  term  (Elliott  and  Armour). 
The  tumors  which  arise  in  the  cortex  of  the  adrenal  are  termed  hyper- 
nephromata. 

It  seems  fairly  established  that  the  functions  of  the  adrenals  are 
connected  in  some  way  with  the  growth  of  the  body  and  sexual  maturity : 
and  that  precocious  obesity  is  sometimes  associated  with  a  hy]Kr- 
nephroma  and  forms  a  clinical  feature  as  striking  as  precocious  puberty. 
Parkes  Weber  considers  that  the  extraordinary  development  of  children 
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associated  with  the  presence  of  a  hypernephroma  presents  two  types — 
the  precociously  obese  type  and  the  muscular  or  "  infant  Hercules  " 
type. 

From  a  careful  considera- 
tion of  the  subject,  Guthrie 
and  Emery  came  to  the  con- 
clusion that  precocious  phys- 
ical development,  sexual  and 
somatic,  may  be  due  to  tumors 
or  hypertrophy  of  the  pituit- 
ary and  pineal  glands  and 
the  adrenal  cortex.  Premature 
hirsuties  occurs  in  practically 
all  cases  of  premature  phys- 
ical development,  but  is  not 
necessarily  associated  with 
other  signs  of  sexual  maturity. 
The  obese  type  of  precocious 
development  may  occur  in 
bo3^s  and  girls,  but  the  mus- 
cular type  is  confined  to  boys. 
It  is  necessary  to  remember 
that  precocious  development, 
sexual  and  somatic,  may  be 
unassociated  with  any  obvious 
lesion  of  glandular  organs. 

Hypernephromata  of  the 
Kidney. — It  is  well  known 
that  islets  of  tissue,  occasion- 
ally found  immediately  be- 
neath the  capsule  of  the  kid- 
ney and  liver  (as  well  as  along 
the  course  of  the  spermatic 
and  ovarian  arteries),  exhibit 
the  microscopic  characters  of 
the  adrenals  so  closely  that 
they  have  been  stjded  super- 
numerary adrenals. 

Grawitz  made  a  careful  in- 
vestigation of  some  tumors  of 
the  kidney,  which  in  their 
naked-eye  characters  resemble 
lipomata,  and  he  discovered 
that  they  were  like  certain 
tumors  which  occasionally  arise  in  the  adrenals  and  are  now  known 
as  hypernephromata.  He  believed  that  the  renal  tumors,  which  re- 
sembled in  microscopic  structure  the  zona  fasciculata  of  the  adrenal, 
arose  in  supernumerary  adrenals.     Subsequently,  a  large  number  of 


Fig.  12. — A  Bot  Four  Years  and  Nine  Months, 
THE  Subject  op  Precocious  Obesity  Associated 
WITH  A  Hypernephroma  and  Acute  Tuberculo- 
sis.     (Guthrie.) 

He  resembles  in  miniature  "a  burly  brewer's  drayman." 
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cases  were  reported  which  appeared  to  support  Grawitz's  hj-pothesis. 
The  tumors  in  question  displayed  all  the  features  of  malignancy,  for 
they  recurred  after  removal,  invaded  and  implicated  adjacent  organs 
and  tissues,  and  gave  rise  to  deposits  in  distant  organs;  they  are 
very  vascular,  the  central  parts  being  often  the  seat  of  extravasated 
blood. 

At  first  Grawitz's  view  as  to  the  origin  of  renal  hypernephromata  was 
received  with  skepticism ;  then  there  followed  a  disposition  to  regard  the 
majority  of  renal  tumors  as  hypernephromata.  Recently  great  doubt 
has  arisen  in  regard  to  this  question.  Stoerk  points  out  that  these 
tumors  are  very  rare  in  the  adrenal ;  that  islets  of  adrenal  tissue  are  most 
frequently  found  in  the  upper  pole  of  the  kidney,  whereas  hypernephro- 
mata are  most  common  in  its  lowest  pole.  Adrenal  rests  occur  in  the 
liver,  but  so  far  hypernephromata  have  not  been  detected  in  this  organ. 

The  opinion  is  gaining  ground  that  the  majority  of  tumors  classed 
as  hypernephromata  are  carcinomata  arising  from  the  epithelium  of  the 
renal  tubules.  I  share  this  opinion.  I  devoted  a  large  amount  of  time 
to  the  clinical  and  histologic  investigation  of  these  tumors,  and  came  to 
the  conclusion  that  they  do  not  destroy  life  so  rapidly  as  the  common 
forms  of  renal  sarcoma.  Patients  under  my  care  from  whom  I  have 
removed  such  tumors  have  been  seen  by  me  five  years  after  the  opera- 
tion in  good  health. 

Radical  Orchidectomy  for  Malignant  Tumors  of  the  Testicle. — 
When  considering  tumors  of  the  hypophysis,  mention  was  made  of  the 
confusion  which  exists  in  regard  to  terminology.  This  is  pardonable  in 
relation  to  an  organ  so  difficult  of  access  as  the  hypophysis,  but  quite 
as  much  uncertainty  exists  in  regard  to  tumors  of  the  testicle.  The 
chief  feature  in  regard  to  malignant  testicular  tumors  is  the  fact  that 
the  majority  of  them  arise  in  the  paradidj^mis,  a  sort  of  pai^s  intermedia 
between  the  testis  proper  and  its  epididymis.  These  tumors  have 
received  various  names,  such  as  adenomata,  sarcomata,  teratomata, 
dermoids,  chonclromata,  carcinomata,  cystic  disease,  and  chorion  epi- 
theliomata. 

While  pathologists  have  been  endeavoring  to  classify  these  tumors, 
surgeons  have  to  deal  with  the  grim  reality  that  many  of  them  quickly 
destroy  life.  It  is  now  the  custom  to  remove  them  on  discovery.  The 
great  difficulty  of  dealing  with  malignant  tumors  of  the  testis  is  the  rapid- 
ity with  which  the  local  lymphatics  become  infected.  The  great  size 
to  which  the  lumbar  tymph-nodes  attain  is  sometimes  astonishing. 
This  has  led  several  investigators  to  study  the  relation  of  the  testicle  to 
the  lymphatic  system  by  means  of  fine  injections.  The  relationship 
of  the  lymphatics  to  the  cisterna  is  shown  in  Fig.  13. 

In  1909  the  writer  attempted  to  remove  a  testicle  occupied  In-  a 
malignant  tumor  on  the  principle  in  vogue  for  dealing  with  cancer  of  the 
breast.  He  excised  the  right  testicle  with  its  tumor  and  the  spermatic 
cord  as  far  as  the  internal  abdominal  ring.  The  vas  deferens  was  li- 
gated  and  divided.  The  abdominal  wall  was  freely  incised  as  high  as 
the  costal  arch  and  all  the  tissues  severed  till  the  peritoneum  was  ex- 
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posed.     This  was  turned  aside,  the  pampiniform  plexus  and  the  sper- 


FiG.  13. — Testicle  with  the  Spermatic  Cord  and  Vessels  Removed  bt  Radical  Ohchidectomt 

FROj<i  A  Man  Thirty-one  Years.      (From  Bland-Sutton's  Tumors,  5th  ed.) 
The  testicle  is  also  shown  in  section.     A  cystic  tumor  grew  between  the  testis  and  its  epididymis.     The 
secreting  tissue  of  the  testis  is  flattened  over  the  upper  pole  of  the  tumor. 

matic  artery  were  stripped  from  the  subserous  connective  tissue,  and 
the  vessels  tied  at  their  junction  with  the  right  renal  vein  and  aorta 
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respectively.     An  enlarged  lymph-node  on  the  inferior  vena  cava  was 
enucleated.     No  other  nodes  were  found. 


P^ 


// 


Fig.  14. — An  Enlarged  Ltmph-node  from  Beneath  the  Enlarged  Left  Clavicle,  Secondary  to 
A  Cystic  Tumor  of  the  Testicle.     (From  Bland-Sutton's  Tumors,  5th  ed.) 

The  enlargement  of  the  testicle  was  due  to  cystic  disease,  and  the 
big  lymph-node  from  the  loin  exhibited  the  same  structure.  The  pa- 
tient recovered.  Some  months 
later  a  lump  formed  at  the 
root  of  his  neck  on  the  left  side. 
This  was  enucleated,  and  on 
section  displayed  the  typic 
characters  (naked  eye  and 
microscopic)  of  cystic  disease 
as  it  attacks  the  testicle.  Two 
years  later  this  man  reported 
himself  in  good  health. 

An  interesting  feature  of 
this  case  is  the  appearance  of 
the  disease  in  the  lymph-nodes 
lodged  in  the  left  posterior 
triangle  of  the  neck.  In  the 
description  of  cancerous  in- 
fection of  the  lymphatic  sys- 
tem (Vol.  I.,  p.  797)  attention 
is  drawn  to  the  mode  by  which 
the  recei^taculum  (or  cistcrna) 
chyli  becomes  stuffed  with 
cancer,  secondary  to  a  primary 
focus  in  some  part  of  the  gastro-intestinal  tract,  and  then  the  cancerous 
cells  invade  the  thoracic  duct  and  convert  it  into  a  solid  cancerous  cord. 
In  this  way  the  disease  reaches  the  cervical  lymph-nodes  connected 


Fig.  15. — Diagram  Showing  the  Position  of  the 
Lymph-nodes  Associated  with  the  Testicles. 
(After  Most.) 

The  results  were  obtained  by  means  of  fine  injections. 
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with  the  termmal  portion  of  the  duct.  The  cancerous  cells  do  not  use 
the  duct  as  a  conduit,  but  its  tissues  serve  as  a  framework  along  which 
the  cells  find  their  way  by  permeation  to  the  neck.  It  is  of  interest  to 
find  a  tumor  with  so  low  a  degree  of  malignancy  as  cystic  disease  of 
the  testicle  making  use  of  such  a  slender  cord  as  the  thoracic  duct  to 
reach  the  lymph-nodes  in  the  neck. 

Malignant  tumors  of  the  testicle  are  fortunately  not  common,  as  the 
following  facts  demonstrate.  In  the  year  1907  twelve  testicles  were 
removed  in  the  chief  hospitals  of  London  for  this  disease.  It  is  believed 
that  retained  testicles  are  more  liable  to  malignant  disease  than  those 
properly  lodged  in  the  scrotum.  In  1909  I  examined  the  material  avail- 
able for  study  in  the  pathologic  museums  in  London  and  found  14  speci- 
mens. 

Russell  Howard  made  an  examination  of  the  records  of  the  London 
Hospital,  and  found  that  during  a  period  of  twenty  years  57  cases  of 
malignant  tumors  of  the  testicle  were  treated  in  that  institution;  the 
malignant  nature  of  the  tumors  was  substantiated  by  a  microscopic 
examination.  Among  this  number,  in  9  cases  the  testicle  was  retained 
in  the  inguinal  canal.  This  is  a  higher  proportion  than  obtains  in  men 
with  normally  descended  testicles. 

Interesting  forms  of  malignant  tumor  are  those  which  arise  in  the 
ill-developed  gonads  of  individuals  with  their  genitalia  so  malformed 
as  to  come  into  the  class  of  pseudohermaphrodites.  This  matter  has 
been  investigated  by  Pick  and  Zacharias.  Records  of  35  such  cases  are 
known.  The  tumors  have  been  described  as  sarcomata  or  as  car- 
cinomata.  Pozzi  has  recently  described  an  example  which  he  removed 
from  a  pseudohermaphrodite  (a  gynandroid)  aged  thirty.  The  tumor, 
which  weighed  about  five  pounds,  was  described  as  a  sarcoma. 
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CARCINOMA. 

During  the  last  ten  years  some  important  observations  have  been 
made  on  the  pathology  of  cancer  which  bear  on  the  daily  work  of  the 
gurgeon.     The  chief  of  these  will  be  considered  in  this  section. 

There  is  nothing  more  firmly  established  in  regard  to  the  natural 
"history  of  cancer  than  the  tendency  exhibited  by  this  disease  to  attack 

tissues  already  damaged  or 
diseased.  The  liability  of 
chronic  ulcers  caused  by  burns 
to  become  the  seat  of  squa- 
mous-celled  cancer  has  long 
been  recognized,  and  this  mat- 
ter receives  additional  con- 
firmation by  the  observations 
of  E.  F.  Neve,  made  at  the 
Mission  Hospital,  Kashmir. 
In  an  interesting  contribu- 
tion Neve  states  that  during 
twenty  yesLTs  4902  tumors 
were  removed  in  this  hos- 
pital. Of  these,  1702  were 
malignant;  1189  of  these  ma- 
lignant tumors  were  classed 
as  carcinomatous,  of  which 
848  occurred  on  the  thighs 
and  abdomen.  This  fre- 
quency is  unparalleled,  and  is  due,  as  Neve  explained,  to  the  use  of  a  pe- 
culiar portable  fire-basket  (or  kangri)  by  the  Kashmiri.  The  kangri  is 
a  small  earthenware  pan  contained  in  a  basket.  Burning  charcoal  is 
placed  in  the  pan,  and  the  kangri  is  suspended  to  the  waist  under  the 
loose  robes  worn  by  these  people  as  a  means  of  keeping  them  warm,  for 
the  hills  of  Kashmir  are  cold.     This  portable  fire-basket,  like  the  hot- 


FiG.  16. — The  Kangri. 
A  small  basket  holding   an    earthenware   pan   con- 
taining   burning    charcoal   which    the    Kashmiri  wear 
strapped  to  the  waist,  beneath  their  garments,  to  keep 
them  warm. 
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water  bottle  or  the  old-fashioned  warming  pan,  often  burns  the  skin 
and  causes  a  chronic  ulcer.  Many  of  these  ulcers  become  carcinomatous. 
The  use  of  the  kangri  by  the  Kashmiri  is  akin  to  that  of  the  chaufferette 
by  poor  old  folk  in  France.  Cruveilhier  (1835)  drew  attention  to  chronic 
ulcers  on  the  thighs  of  the  old  women,  inmates  of  the  Salpetriere,  and 
the  formation  of  horns  at  their  edges.  Neve  also  mentions  the  forma- 
tion of  horns  at  the  edges  of  kangri  burns;  he  writes,  "horny  tumors  are 
not  rare,  and  sometimes  at  their  base  transition  into  epithelioma  can 
be  demonstrated." 

It  is  admitted  by  all  who  have  carefully  studied  squamous-celled 
cancer  supervening  on  ulcers  left  by  burns  that  the  process  is  extremely 
slow,  and  this  also  is  true  of  the  closely  allied  condition  known  as  soot 
cancer.  In  a  remarkable  instance  of  this  disease  under  my  own  obser- 
vation, the  patient,  a  man  aged  fifty,  in  prosperous  circumstances,  con- 
sulted me  in  regard  to  a  mass  of  enlarged  inguinal  lymph-nodes  associ- 
ated with  an  ulcer  the  size  of  a  split  pea  on  the  scrotum;  on  looking 
closely  at  the  scrotum  I  saw  small  spots  which  looked  like  soot  marks, 
and  he  admitted,  in  reply  to  my  question,  that  as  a  boy  he  had  climbed 
and  swept  chimneys,  but  he  had  had  no  dealing  with  soot  for  thirty- 
five  years.  The  disease  was  a  typic  example  of  soot  cancer,  and  the  man 
died  in  about  twelve  months.  The  relation  of  soot  to  this  disease  is 
difficult  to  explain. 

Although  chronic  ulcers  the  result  of  burns  are  apt  to  become  can- 
cerous, Neve  states,  in  regard  to  his  extraordinary  series  of  cases,  that 
the  burns  more  liable  to  this  sinister  change  are  those  due  to  actual  con- 
tact of  the  sooty  pan  with  the  skin.  Such  contact  happens  when  the 
basket-work  of  the  kangri  is  partially  burnt. 

This  matter  has  received  some  elucidation  from  Legge's  inquiry 
into  what  is  known  as  pitch  and  tar  cancer.  This  officer  found  a  con- 
sensus of  opinion  among  medical  men  and  the  pitch  workers  that  those 
workmen  who  kept  themselves  clean  and  changed  their  clothing  fre- 
quently did  not  suffer  irritation  of  the  skin,  nor  from  the  warts  which  are 
regarded  by  the  men  as  precancerous  conditions.  It  seems  clear  that 
the  chronic  dermatitis  which  precedes  the  cancer  is  caused  by  prolonged 
contact  of  the  skin  with  the  dust  and  dirt,  which  act  as  irritant  particles. 
Many  of  the  flat-topped,  brownish-looking  elevations  on  the  skin  of 
elderly  persons  who  do  not  keep  themselves  clean  are  often  little  heaps 
of  senile  dirt. 

The  most  puzzling  form  of  skin  cancer  supervening  on  an  ulcer  left 
by  a  burn  is  that  which  occurs  as  a  sequel  to  an  x-ray  burn.  The 
alterations  in  the  skin  covered  by  the  term  x-ray  dermatitis  may  affect 
not  only  those  who  receive  the  rays  designedly  for  the  cure  of  local  dis- 
ease, but  also  those  who  apply  them.  The  earliest  changes  consist  of 
an  erythema,  then  small  warts  appear;  cracks  and  ulcerated  patches 
occur  and  refuse  to  heal.  The  ulcers  and  cracks  are  painful  and,  in  a 
small  proportion  oi  cases,  become  malignant. 

Rowntree,  who  has  had  opportunities  of  studying  the  pathology 
of  several  examples  of  x-ray  cancer,  states  that  the  growth  has  all  the 


128  TUMORS. 

typic  features  of  squamous-celled  cancer,  cell-nest  formation  being 
well  marked.  The  precancerous  stage — the  stage  of  chronic  derma- 
titis— is  prolonged,  and  the  transition  to  carcinoma  is  effected  by  slow 
and  insensible  gradations.  He  also  states  that  since  the  introduction 
of  a;-ray  treatment  for  lupoid  ulcers  the  percentage  of  cases  in  which 
ulcers  have  become  cancerous  has  materially  increased. 

Squamous-celled  cancer  occurring  in  the  scars  of  burns,  whether 
caused  by  heat  or  by  rc-rays,  is  usually  of  low  malignancy,  and  the  results 
of  adequate  operations,  if  undertaken  early,  are  often  satisfactory. 

Cancer  and  Sepsis. — During  the  last  decade  physicians  and  sur- 
geons have  obtained  clearer  views  of  the  relation  of  pathogenic  micro- 
organisms to  cancer.  It  is  usually  believed  that  carcinoma  is  a  disease 
which,  as  a  rule,  quickly  destroys  its  victim.  As  a  matter  of  fact, 
cancer  is  often  a  chronic  disease,  and  may  take  ten,  fifteen,  or  even 
twenty  years  to  destroy  life.  When  cancer  grows  in  situations  where 
septic  microbes  have  access  to  it,  as  in  the  mouth,  colon,  neck  of  the 
uterus,  or  on  a  cutaneous  surface,  they  will  cause  decomposition,  slough- 
ing, and  such  septic  infections  as  pneumonia,  peritonitis,  cystitis,  P3'e- 
litis,  and  similar  terminal  infections.  It  is  a  noteworthy  fact  that 
cancer  which  runs  the  most  rapid  course  occurs  in  positions  most  access- 
ible to  pathogenic  micro-organisms,  and  the  peculiar  sallow  complexion 
which  used  to  be  termed  "cancerous  cachexia,"  on  which  surgeons  for- 
merly placed  so  much  reliance  in  the  diagnosis  of  mahgnant  disease,  is, 
in  reality,  due  to  the  absorption  of  the  products,  known  as  toxins,  brewed 
by  the  micro-organisms  which  flourish  in  the  cancerous  tissues. 

Surgeons  turn  this  knowledge  to  practical  account,  especially  in 
operating  on  the  tongue  or  the  neck  of  the  uterus  when  cancerous,  by 
ascertaining  the  nature  of  the  septic  organism  which  has  invaded  the 
tissues;  then,  by  preparing  and  administering  a  suitable  vaccine  before 
operating,  the  risk  of  the  patient  dying  from  an  intercurrent  septic  in- 
fection as  a  sequel  to  surgical  intervention  is  diminished. 

Trauma  in  Relation  to  Malignant  Tumors. — Injury  as  an  etiologic 
factor  has  been  seriously  advanced  in  the  case  of  the  breast,  the  testicle, 
and  the  bones,  organs  particularly  exposed  to  injury. 

The  majority  of  women  receive,  in  the  course  of  their  lives,  an  acci- 
dental blow  upon  the  breast,  and  the  frequency  with  which  women  at- 
tribute the  cause  of  a  cancerous  tumor  within  the  breast  to  an  injury 
is  largely  due  to  the  belief,  deeply  rooted  in  their  minds,  that  such  in- 
juries are  the  common  cause  of  cancer.  About  10  per  cent,  of  patients 
with  mammary  cancer  can,  and  do,  assign  a  specific  injury  as  the 
starting-point. 

Sarcomata  are  unusual  tumors  of  the  breast,  and  form  about  10  per 
cent,  of  the  malignant  tumors  of  this  organ.  Sarcoma  occurs  at  an 
earlier  age  than  cancer,  and  women  are  most  liable  to  this  form  of  malig- 
nant disease  between  the  twentieth  and  fortieth  years  of  life,  whereas 
cancer  is  most  frequent  between  the  thirty-fifth  and  fiftieth  years. 
As  with  cancer,  patients  often  attribute  the  tumor  to  an  injury,  especi- 
ally to  what  may  be  called  an  "intensive  injury." 
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It  is  a  fact  that  surgeons  see  many  patients  afflicted  with  sarcoma  and 
carcinoma  who  cannot  recall  any  injury  to  the  affected  part,  and,  of 
the  enormous  number  of  contusions  and  injuries,  only  an  infinitesimal 
proportion  is  followed  by  a  malignant  tumor.  Small  as  is  this  number, 
the  circumstances  relating  to  these  sequences  are  such  as  to  lead  sur- 
geons to  beheve  that  a  single  "intensive"  injury  may  occasionally 
induce  the  growth  of  a  sarcomatous  tumor. 

The  attitude  of  surgeons,  as  reflected  in  their  writings,  toward  trauma, 
or  physical  insults,  as  an  etiologic  factor  in  the  production  of  malig- 
nant tumors  in  the  breast,  justifies  the  following  statement: 

In  regard  to  cancer  (carcinoma),  all  surgeons  of  experience  admit 
that  there  is  a  definite  history  of  intensive  mechanical  injury  in  about 
10  per  cent,  of  the  patients.  They  are  very  careful  not  to  express  a  defi- 
nite opinion  as  to  the  causal  relationship  of  such  injuries  to  the  formation 
of  cancer  in  the  breast.  There  is  a  paucit}'^  of  published  statements  from 
surgeons  of  great  experience  affirming  trauma  as  a  cause  of  mammary 
cancer. 

In  regard  to  sarcoma  of  the  breast  there  is  a  definite  opinion,  held 
by  experienced  surgeons,  to  the  effect  that  there  are  many  carefully 
observed  and  thoroughly  reported  cases  in  which  primary  sarcoma  of 
the  breast  has  quickly  supervened  on  a  single  intensive  injury.  The 
sarcomatous  nature  of  such  tumors  has  been  ascertained  by  a  micro- 
scopic examination  at  the  hands  of  a  competent  pathologist,  and  their 
malignant  nature  has  been  confirmed  by  the  early  death  of  the  individ- 
ual. It  is  undeniable  that  a  single  intensive  blow  or  knock  on  the 
breast  may  be  occasionally  followed  by  a  sarcomatous  tumor. 

Trauma  in  an  intensive  form  as  a  cause  of  sarcoma  has  been  recog- 
nized for  many  years,  especially  in  relation  to  bones. 

Recently  Coley  has  published  a  useful  study  of  "Injury  as  a  Causa- 
tive Factor  in  Cancer,"  containing  an  analysis  of  970  cases  of  sarcoma. 
In  this  series  a  definite  history  of  trauma  existed  in  225.  It  is  an  im- 
portant fact  that  awards  are  given  in  courts  of  law  for  malignant  tumors 
which  ensue  within  a  reasonable  time  upon  a  definite  gross  injury. 

Cancer  of  the  lower  lip  is  interesting  in  regard  to  trauma  as  a  predis- 
posing cause  on  account  of  the  greater  frequency  of  this  disease  in  men 
than  in  women.  In  the  Middlesex  Hospital,  London,  during  the  years 
1897-1907  (both  years  inclusive)  50  men  with  cancer  of  the  lips  were 
admitted  into  the  surgical  wards.  In  2  the  cancer  began  in  the  upper 
lip.  No  instance  of  this  disease  in  the  lip  of  a  woman  was  seen  in  the 
hospital  during  that  period.  Observation  teaches  that  cancer  of  the 
vulva  in  women  is  as  common  as  cancer  of  the  lower  lip  in  men. 
In  the  decade  1898-1908  57  women  were  admitted  into  the  Chelsea 
Hospital  for  Women  and  the  Middlesex  Hospital  with  cancer  of  the 
vulva.  Of  these  women,  15  were  widows,  34  married,  and  8  spinsters. 
These  observations  suggest  that  trauma  connected  with  coition  and 
childbirth  is  a  factor  in  producing  changes  in  the  epithelial  investment 
of  the  vulva  which  favor  the  occurrence  of  cancer. 

These  facts  also  indicate  that  cancer  of  the  vulva  in  women  is  as 
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common  as  cancer  in  the  lower  lip  of  men,  and,  like  this  disease  in 
the  hps  and  tongue,  cancer  of  the  vulva  is  preceded  by  the  precancerous 
condition  known  as  leukoplakia. 

It  is  significant  in  relation  to  cancer  of  the  vulva  that  trauma  con- 
nected with  the  sexual  act  and  its  results  should  play  the  same  part  with 
the  labia  that  the  habit  of  smoking  dirty,  short  clay  pipes  exercises  on 
the  lower  lip. 

Cancer  of  the  neck  of  the  uterus  is  almost  exclusively  confined  to 
women  who  have  been  pregnant.  Hence,  injuries  associated  with  co- 
ition and  childbirth,  but  more  especially  the  latter,  are  potent  factors 
predisposing  to  this  disease.  It  is  disappointing  to  find  that  fecunditj^ 
increases  this  liability. 

Cancer  of  the  Fallopian  Tube. — In  the  chapter  on  Tumors,  in 
Vol.  I.,  p.  840,  attention  was  drawn  to  the  rarity  of  primary  carcinoma 
of  the  ovary,  and  it  was  shown  that  many  large  tumors  of  the  ovary, 

unilateral  and  bilateral,  which 
exhibit  the  structure  of  cancer 
and  were  formerly  regarded  as 
arising  primarily  in  the  ovary 
are,  in  reality,  secondary  to 
cancer  situated  in  some  other 
organ,  such  as  the  breast,  gall- 
bladder, or  gastro-intestinal 
/,         %  ''.^P  — "  ^ '      tract. 

'       »,/  ft  *ff  I  \  The    importance    of    these 

observations  in  clinical  work 
was  also  pointed  out.  I  have 
been  able  to  implicate  another 
organ  in  this  matter,  the  Fal- 
lopian tube.  Our  knowledge 
of  carcinoma  of  the  tube  dates 
from  1888,  and,  thanks  to  the 
industry  of  Doran,  records  of 
100  cases  of  the  disease  are 
available  for  study.  These 
records  show  that  cancer  of 
the  Fallopian  tube  may  be 
unilateral  or  bilateral;  the  fre- 
quency^ with  which  both  tubes 
are  attacked  is  far  greater  than 
usual  among  bilateral  organs. 
I  have  been  able  to  show  that 
the  clinical  course  of  this  disease  is  modified  in  a  marked  manner  by  the 
condition  of  the  celomic  or  abdominal  ostium  of  the  tube.  When  the 
mouth  of  the  tube  remains  open  the  cancerous  cells  escape  into  the 
pelvis  and  infect  adjacent  organs;  this  renders  complete  removal  of  the 
disease  difficult  and  often  impossible,  and  helps  to  explain  the  rapidity 
with  which  it  recurs  with  disastrous  effect  to  the  patient. 


Fig.  17. — An  Ovarian  Cyst  with  the  Ampulla  of 
THE  Corresponding  Fallopian  Tube.  (Bland- 
Sutton,  Tumors,  5th  ed.) 

The  tube  was  the  seat  of  primary  cancer;  the  can- 
cerous cells  escaping  from  the  tube  through  its  open 
ostium  implanted  themselves  on  the  adjacent  wall  of 
the  cyst. 
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In  some  instances  the  celomic  ostium  becomes  occluded,  as  hap- 
pens with  infected  tubes.  This  is  fortunate  for  the  patient,  as  it  con- 
fines the  cancerous  material  for  a  long  time  to  the  tubes,  and,  in  the 
event  of  an  operation,  recurrence  is  long  delayed.  In  some  of  the  earlier 
cases  the  reporters  were  puzzled  by  the  coexistence  of  a  large  cyst 
with  the  cancerous  tube.  I  think  the  following  observation  will  explain 
some  of  these  things:  On  one  occasion,  when  removing  a  large  ovarian 
cyst  from  a  woman  of  fift^'^-two  years,  I  found  the  pelvic  section  of 
the  tumor  firmly  adherent  to  the  surrounding  tissues.  On  examining 
the  tumor  after  removal  I  found  that  the  Fallopian  tube  connected 
with  it  had  the  ampulla  stuffed  with  cancerous  material.  The  ovarian 
cyst  was  of  the  ordinary  multilocular  type,  but  the  parts  in  relation  to 
the  tube  were  infiltrated  with  cancer,  and  it  could  be  seen  easily  that 
the  thick  mass  on  the  cyst-wall  was  continuous  with  the  cancerous 
material  within  the  tube.  The  appearance  presented  by  the  parts  was 
as  if  a  stream  of  cancer  particles  had  issued  from  the  celomic  mouth  of 
the  tube,  and  the  cancerous  cells  had  implanted  themselves  on  the  wall 
of  the  ovarian  cyst.  I  have  had  another  case  in  which  both  ovaries 
were  cystic,  and  each  was  infected  with  cancer  which  arose  in  one  of  the 
Fallopian  tubes. 

The  fact  that  cancerous  cells  retain  their  vitality  in  the  peritoneal 
fluid,  and  are  able  to  engraft  themselves  on  the  intestines,  uterus, 
ovary,  and  parietal  peritoneum,  is  an  interesting  fact. 

Glendining  has  made  some  valuable  observations  in  relation  to 
cancer  of  the  gastro-intestinal  tract  infecting  the  tubes.  I  removed  two 
ovarian  cysts  infected  with  cancer;  the  primary  focus  of  the  disease  was 
in  the  stomach.  To  the  naked  eye  the  Fallopian  tube  appeared  normal, 
but,  on  microscopic  examination,  cancerous  particles  were  found  by 
Glendining  free  in  its  lumen;  the  subepithelial  and  plical  folds  were  ex- 
tensively infiltrated  with  cancer.  From  a  careful  consideration  of  this 
and  some  similar  cases,  Glendining  came  to  the  not  unreasonable  con- 
clusion that  the  Fallopian  tube  was  infected  by  cancerous  cells  swept 
into  it  through  the  celomic  ostium,  engrafting  themselves  on  the 
mucous  membrane  and  subsequently  penetrating  to  the  deeper  tissues. 

These  facts  have  even  a  deeper  significance.  It  has  been  men- 
tioned alreadj^  that  cancer  of  the  Fallopian  tube  is  often  bilateral,  and 
it  is  a  disease  which  gives  bad  results  to  operative  interference.  The 
observations  mentioned  above  permit  the  inference  that  many  cases  of 
unilateral  and  bilateral  cancer  of  the  Fallopian  tubes,  supposed  to  arise 
primarily  in  them,  are  really  examples  of  implanted  cancer,  and  the 
primary  focus  may  be  situated  in  the  gall-bladder,  stomach,  or  some 
part  of  the  colon. 

In  my  early  work  on  cancer  I  was  often  astonished  to  find  the  ova- 
ries converted  into  irregular  cancerous  lumps,  secondary  to  cancer  of 
the  breast,  while  the  general  peritoneal  surface  remained  free.  We 
know  that  cancerous  cells  are  often  destroyed  in  the  peritoneal  cavity, 
and  of  the  thousands  of  cells  which  find  their  way  into  it  only  a  small 
proportion  succeed  in  engrafting  themselves  on  the  peritoneum  and 
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grow  into  secondary  knots.  The  cells  which  fall  into  the  pelvis  and 
lodge  on  the  ovaries,  lying  on  the  floor  of  the  rectovaginal  fossa,  flourish 
undisturbed  because  the  ovary  lacks  a  peritoneal  covering.  In  some 
cases,  where  emigrant  cancerous  cells  succeed  in  engrafting  themselves 
on  the  peritoneum,  it  will  be  found,  on  examination,  that  the}-  have 
had  to  struggle  with  the  defensive  power  of  the  peritoneum,  for  the 
majority  become  surrounded  by  a  fibrous  cyst  and  in  this  way  are  often 
rendered  inert. 

Continued  observation  on  malignant  ovarian  tumors  convinces  me 
that  primary  cancer  of  the  ovsivy,  using  the  term  cancer  to  signify  a  ma- 
lignant epithelial  tumor,  has  not  been  demonstrated.  Recently  I  removed 
a  solid  necrotic  ovarian  tumor  from  a  woman  aged  sixty;  the  tumor 
was  as  big  as  her  head.  The  cecum  and  ascending  colon  were  somewhat 
distended,  so  I  carefully  examined  the  large  bowel,  expecting  to  find  a 
primary  growth  in  it,  but  failed  to  detect  one.  The  microscopic  char- 
acters of  the  tumor  satisfied  me  that  it  was  due  to  implanted  cancer, 
secondary  to  a  primary  focus  in  the  colon.  Sixteen  days  after  the  opera- 
tion the  woman  died  from  intestinal  obstruction;  at  the  postmortem 
examination,  made  by  Dr.  Spilsbury,  a  narrow  contracting  cancer  was 
found  in  the  sigmoid  flexure  of  the  colon  and  some  secondary  deposits 
in  the  liver.  The  cancerous  tissue  in  the  colon,  the  liver,  and  the  ovarj' 
agreed  histologicallj^ 

The  interest  of  this  case  is  clear.  Although  I  was  especially  inter- 
ested in  the  search  for  a  primarj^  colic  growth  during  the  operation, 
and  examined  the  large  bowel  throughout  (with  gloved  hands),  the 
primary  focus  in  the  sigmoid  flexure  was  so  small  that  it  was  missed. 

Primary  Cancer  of  the  Qall=bladder  and  Bile=ducts  in  Relation 
to  Qall=stones. — (1)  The  gall-bladder.  Cancer  arises  in  any  part  of  the 
mucous  membrane  of  the  gall-bladder,  and,  like  this  disease  when  it 
attacks  the  intestine,  may  project  into  its  cavity  as  an  exuberant  fun- 
gating  growth,  or  infiltrate  its  walls  and  spread  directly  into  the  sub- 
jacent hepatic  tissue.  The  type  of  cells  found  in  cancer  of  the  gall- 
bladder is  columnar  or  subcolumnar.  When  the  walls  of  a  cancerous 
gall-bladder  are  firmly  compressed  on  the  contained  calculi  the  cells  of 
the  mucous  membrane  flatten  out  and  become  squamous  cells,  and 
cell-nests  form. 

The  most  important  feature  connected  with  ]~)rimary  cancer  of  the 
gall-bladder  is  its  almost  constant  association  with  gall-stones.  Care- 
ful investigations  made  on  this  point  prove  that  in  at  least  95  per  cent, 
of  the  cases  of  primary  cancer  of  the  gall-bladder  gall-stones  are  present 
also. 

Ten  years  ago  cancer  of  the  gall-bladder  was  considered  a  rare  dis- 
ease. The  systematic  examination  of  gall-bladders,  removed  in  the 
course  of  operations  for  gall-stones,  proves  that  it  is  a  common  affec- 
tion. 

Physiologic  observation  has  taught  us  that  the  liver,  in  addition 
to  its  glycogenic  function,  is  an  organic  filter,  for  it  separates  micro- 
organisms from  the  blood  convej-ed  to  it  by  the  portal  vein  and  dis- 
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charges  them  with  the  bile.  Micro-organisms  eliminated  in  this  way 
stimulate  the  epithelium  of  the  bile-passages  to  unnatural  growth. 

Infection  of  epithelium  causes  it  to  multiply;  this  is  exemplified 
in  the  gall-bladder.  Its  mucous  membrane  under  normal  conditions 
contains  few  glands,  but,  when  it  is  chronically  inflamed,  mucous 
glands  become  abundant  and  of  large  size,  and  when  a  fistula  forms  be- 
tween the  gall-bladder  and  intestine  its  mucous  membrane  becomes  thick 
and  resembles  that  of  the  intestine.  These  mucous  glands  are  import- 
ant, for  they  are  the  chief  sources  of  the  calcium  found  in  mixed  biliary 
concretions.  It  is  undeniable  that  gall-stones  are  a  common  complica- 
tion of  cancer  of  the  gall-bladder,  and  many  writers  have  maintained 
that  they  are  the  cause  of  the  cancerous  change.  I  have  never  accepted 
this  opinion,  preferring  to  believe  that  the  pathologic  conditions  of  the 
epithelium  lining  the  gall-bladder,  which  cause  it  to  produce  cholesterin 
in  abundance,  increase  its  vulnerability  to  the  microparasite  of  cancer. 

The  relations  of  gall-stones  to  cancer  of  the  gall-bladder  vary  a 
great  deal;  in  some  instances  the  walls  of  the  gall-bladder  are  greatly 
thickened,  and  the  calculi  are  nested  together  in  the  center  of  the  mass. 
In  other  cases  the  gall-bladder  is  filled  with  a  semipultaceous  mass  of 
soft  white  growth,  and  the  gall-stones  are  irregularly  distributed  through 
it.  In  other  instances  the  walls  of  a  cancerous  gall-bladder  are  thick, 
tough,  and  firmly  contracted  on  a  set  of  gall-stones  which  completely 
fill  it,  yet  the  organ  is  free  from  adhesions  and  mobile;  or,  it  may  be 
tightly  contracted  on  a  solitary  gall-stone,  and  the  cancer  so  infiltrate 
the  liver  that  there  is  no  indication  of  the  limit  between  the  gall-bladder 
and  the  hepatic  tissue. 

Carcinoma  of  the  Common  and  Hepatic  Ducts. — Primary  cancer 
may  arise  in  any  part  of  the  extrahepatic  ducts,  including  the  ampulla; 
although  it  is  a  rare  disease,  there  are  many  published  records  and 
specimens  available  for  reference,  and  it  is  possible  to  furnish  an  account 
of  its  chief  clinical  and  pathologic  features. 

Even  excluding  cancer  arising  in  the  ampulla,  the  common  duct  is 
the  one  most  frequently  affected,  and  in  a  fair  proportion  of  cases  the 
disease  is  situated  at  the  junction  of  the  hepatic  cystic  and  common 
duct.  The  amount  of  growth  is  small,  but  it  completely  blocks  the 
duct  and  leads  to  dilatation  of  the  canals  above  the  obstruction,  which 
become  distended  with  bile,  and  later,  in  the  course  of  the  case,  this 
becomes  replaced  by  mucous  fluid  which  may  be  bile-stained.  In  many 
of  the  reported  cases  it  is  stated  that  there  was  evidence  of  more  or  less 
interstitial  biliary  fibrosis. 

When  cancer  arises  in  the  excretory  ducts  of  the  liver  it  is  exceptional 
to  find  the  disease  associated  with  gall-stones. 

Carcinoma  of  the  Ampulla. — It  is  possible  to  distinguish  between 
cancer  arising  in  the  common  duct  near  its  junction  with  the  ampulla, 
and  this  disease  starting  in  the  epithelium  lining  the  ampulla.  Can- 
cer in  either  situation  needs  to  be  distinguished  from  the  same  disease 
arising  in  the  duodenal  epithelium  around  the  bile  papilla  (circumampul- 
lary  carcinoma). 
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From  a  practical  point  of  view,  the  distinction  is  not  important, 
except  in  the  particular  that  a  cancer  immediately  above  the  ampulla 
would  block  the  common  bile-duct,  but  need  not  block  the  pancreatic 
duct,  whereas  a  growth  in  the  ampulla  would  obstruct  the  pancreatic 
duct  as  well  as  the  common  bile-duct. 

It  is  a  fact  that  primary  growths  of  the  ampulla  are,  as  a  rule,  small, 
circumscribed,  and  have  slight,  if  any,  tendency  to  infiltrate  surrounding 
structures.  This  is  a  matter  of  importance  in  connection  with  operative 
treatment,  as  it  is  possible  for  the  surgeon  to  remove  a  cancerous  am- 
pulla with  some  hope  of  success. 

Although  cancer  of  the  ampulla  is  very  rare,  Hartmann  (1910),  in 
reporting  on  2  cases  (1  of  which  was  operated  upon  by  Navarro,  of 


Fig.  18. — The  Pyloric  End  of  the  Stomach  and  the  Adjacent  Portion  of  the  Duodenum  of 
AN  Elderly  Woman.     The  Ampulla  is  Enlarged  and  Cancerous. 


Montevideo,  and  the  other  by  Cun6o,  of  Paris),  collected  the  records  of 
12  other  cases  of  this  rare  disease  which  had  been  submitted  to  opera- 
tion. 

The  position  of  tlie  cancer  problem  to=day  may  be  summarized 
thus: 

In  spite  of  an  active  research  the  cause  of  cancer  remains  undetected, 
but  extensive  observations  indicate  in  no  uncertain  way  that,  when  this 
disease  occurs  in  skin  or  in  mucous  membrane  easily  obvious  to  examina- 
tion, there  is  always  some  pre-existing  lesion,  such  as  a  mole  or  a  wart, 
or  a  chronic  ulcer  due  to  a  burn,  syphilis,  or  tubercle,  in  which  the  can- 
cer arises.  Almost  every  day  convincing  evidence  accumulates,  which 
shows  that  what  is  true  of  visible  epithelial  surfaces  holds  good  for 
hidden  epithelium.     In  the  gland-tissue  of  the  breast,  in  the  mucous 
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membrane  of  the  gullet,  stomach,  colon,  rectum,  gall-bladder,  uterus, 
and  bladder  chronic  lesions  are  common  and  many  become  the  starting- 
point  of  cancer. 
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CHAPTER  XCVI. 

THE    USE    OF   ELECTRIC   DESICCATION,  FULGURATION, 
AND  THERMO-RADIOTHERAPY  IN  SURGERY. 

By  William  L.  Clark,  M.D., 

Philadelphia,   Pa. 

Since  the  advent  of  high-frequency  electric  currents  various  inves- 
tigators have  sought  means  to  employ  them  as  adjuncts  to  surgery,  either 
by  destructive  action  or  biochemic  effect.  The  literature  upon  this 
subject  is  chaotic,  and  the  opinions  of  different  surgeons  of  equal  stand- 
ing are  at  variance.  This  is  probably  explained  by  the  fact  that  there 
has  been  no  standardization  of  apparatus  or  methods,  and,  on  account 
of  the  great  variability  of  these  currents  as  to  strength  and  quality, 
hardly  any  two  men  who  sought  to  compare  results  were  employing 
exactly  the  same  currents.  To  compare,  then,  the  conclusions  of  men 
who  specialize  in  other  fields,  and  who  have  not  the  time  to  devote  to 
the  intricacies  of  the  newer  electric  methods,  would  be  misleading 
to  those  who  seek  exact  data  and  unjust  to  the  originators,  who  have 
developed  an  exact  technic  and  are  skilled  in  the  use  of  their  own  in- 
struments. Of  the  later  electric  methods  which  seem  to  have  a  tangible 
value  are  electric  desiccation,  fulguration,  and  thermo-radiotherapy. 

DESICCATION. 
Desiccation  of  living  animal  tissue  is  an  effect  produced  by  the 
proper  application  of  an  accurately  measured  electric  current  of  high 
tension.  For  superficial  destruction  no  bare  electrode  comes  in  direct 
contact  with  the  tissue,  but  the  current  from  one  pole  is  concentrated 
and  thrown  from  a  metal  point  through  an  air  space  to  the  tissue  in  the 
form  of  sparks  of  great  frequency,  the  other  pole  being  grounded.  For 
deeper  destruction  the  bipolar  method  is  used,  the  metal  point  is  brought 
in  contact  with  the  tissue,  and  the  large  passive  electrode  is  placed  at 
some  indifferent  part  of  the  body.  A  static  machine  of  large  output 
(2.5  to  3.5  ma.)  is  used  to  produce  the  initial  current,  which  is  stepped 
up  by  carefully  measured  capacity  (0.00042  microfarads  to  each  Leyden 
jar)  and  an  accurately  attuned  resonator.  The  current  from  a  coil  or 
any  magnetic  device  will  not  produce  the  desiccation  effect  on  account 
of  the  interruptions  in  the  primary,  and  as  no  discharge  can  be  trans- 
mitted to  the  body  until  such  interruption  occurs,  the  current  is  de- 
livered in  a  series  of  hot  discharges  which  renders  the  thermic  degree 
inconstant  and  the  impact  against  the  tissue  painfully  severe.  A 
steady  flow  is  necessary  as  is  procured  from  the  static  machine,  but 
136 
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it  must  be  of  large  output  and  subject  to  perfect  control  or  it  will  fall 
short  of  the  desiccation  point.  Desiccation  should  not  be  confused  with 
fulguration  or  with  high-frequency  cauterization  and  coagulation. 
The  first  devitalizes  by  drying  the  tissue,  the  second  shocks  and  pro- 
duces hyperemia,  but  does  not  destroy,  and  the  third  is  essentially  the 
same  as  an  ordinary  cautery,  though,  perhaps,  deeper  in  effect.  It 
is  possible  with  the  same  apparatus,  by  attaching  a  controlling  device, 
to  produce  all  thermic  degrees,  ranging  from  hyperemia  to  cauterization. 
The  desiccation  spark  is  not  hot  enough  to  carbonize,  but  only  sufficient 
to  cause  rapid  dehydration  of  the  tissue,  rupturing  the  cell  capsule  and 
converting  the  area  treated  into  a  dry  mass.  It  has  the  power  of  pene- 
trating into  the  tissue  from  a  small  fraction  of  an  inch  to  an  inch  or  even 
more,  depending  upon  the  frequency,  distance  of  the  electrode  from  the 
body,  time  of  exposure,  and  density  of  the  tissue.  Not  only  can  an 
area  the  size  of  a  pin-point  be  desiccated  without  infringing  upon  the 
normal  tissue,  but  a  growth  of  considerable  size  may  be  destroyed  with 
one  application,  though  this  is  not  always  desirable.     Desiccation  de- 


FiG.  19. — Instrument  fob  Applying  Desiccation  oh  High-frequency  Cauterization. 

stroys  tissue  without  opening  blood-  or  lymph-channels,  and  will  act  as 
a  styptic  when  there  is  oozing  of  blood.  It  sterilizes  all  tissue  upon 
which  it  acts  directly,  as  has  been  shown  by  careful  experimentation 
with  cultures  taken  before  and  after  treatment.  The  desiccated 
tissue  acts  as  a  foreign  body  and  a  positive  chemotaxis  is  promoted, 
which  probably  accounts  for  the  rapid  repair.  The  dry  crust  which 
forms  acts  as  a  natural  dressing  and  separates  in  from  three  days  to 
one  week.  Regeneration  of  skin  or  scar-tissue  usually  takes  place 
underneath  the  crust.  It  is  not  very  painful  if  applied  with  correct 
technic.  In  supersensitive  individuals  a  local  anesthetic  is  employed, 
either  by  topical  application  in  the  case  of  mucous  membranes  or  ulcer- 
ated surfaces,  or  infiltration  when  the  area  is  covered  with  skin,  although 
the  latter  is  never  practised  when  there  is  a  suspicion  of  malignancy,  the 
ionic  diffusion  of  cocain  being  preferable.  In  rare  cases  a  general  anes- 
thetic is  required. 

Warts  and  Moles. — These  are  usually  destroyed  by  one  application. 
A  dry  crust  at  once  forms,  which  separates  and  falls  off  in  from  three  days 
to  a  week,  depending  upon  the  size  of  the  area  destroyed.     Regenera- 
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tion  of  skin  takes  place  underneath  the  crust.  The  shghtly  red  area 
gradually  fades  to  normal  color.  There  is  no  contracture  as  from  a 
burn,  and  the  cosmetic  effect  cannot  be  improved  upon  by  any  other 
method.  There  is  no  doubt  about  the  wisdom  of  removing  these 
lesions  for  other  than  cosmetic  reasons,  as  it  is  a  well-recognized  fact 
that  sometimes  cancer  has  its  starting-point  in  an  apparenth'  innocent 
wart  or  mole. 

Pigmentations,  Vascular  Nevi,  Angeioma,  and  Tattoo-marks. — 
The  results  in  these  conditions  have  been  very  satisfactory.  It  is  ad- 
visable to  complete  the  destruction  at  one  sitting  unless  the  lesion  is 
very  large,  when  a  number  of  applications  may  be  necessary.  When 
these  lesions  are  superficial,  new  skin  is  formed;  if  deep,  scar-tissue  or  a 


Fig.  20. — Showing  the  Result  of  Desiccation  Treatment  of  an  Elevated  Pigmented  Hairy 

Mole. 


combination  of  skin  and  scar-tissue.  The  cosmetic  effect  depends  upon 
the  depth  of  destruction.  Care  should  be  taken  to  destroy  the  tissue 
perfectly  evenly  and  not  too  deeply,  as  there  may  be  cupping,  irregular- 
ity of  surface,  and,  if  the  spark  is  too  hot,  even  a  keloid.  This  may  be 
avoided,  however,  by  careful  technic. 

Chronic  Varicose  Ulcers. — The  exuberant  granulations  are  desic- 
cated, after  which  ordinary  methods,  such  as  strapping  and  the  silver 
nitrate  stick,  are  employed.  Several  cases  which  had  resisted  ordinary 
methods  of  treatment  healed  quite  rapidly  after  the  granulations  were 
desiccated. 

Acne. — An  attenuated  spark  of  the  same  type  as  above  is  used, 
but  it  is  not  carried  as  far  as  actual  destruction.  The  primary  effect 
is  local  anemia,  followed  by  an  intense  hyperemia.     This  method  is 


PLATE   IV. 


Papilloma   of   the    Bladder    Before   and    After    Desiccation   Treatment. 
(Courtesy  of  Dr.  B.  A.  Thomas.) 


A  Laryngeal  Papilloma  Treated  by  Desiccation  -which  Has  Not  Recurred 

After  One  Year. 
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very  efficient  when  used  in  conjunction  with  proper  constitutional 
treatment. 

Neoplasms  in  Some  Hollow  Viscera. — Bladder. — By  using  a  cath- 
eterizing  cystoscope  an  insulated  wire  may  be  passed  through  the  in- 
strument, the  bladder  being  inflated  with  boric  acid  solution  or  sterile 
water,  and  tumors  may  be  readily  destroyed  by  desiccation  (Plate  IV.). 
When  this  current  is  passed  through  fluids  the  intensity  should  be 
slightly  increased  and  the  wire  brought  in  direct  contact  with  the 
growth.  This  work  may,  however,  be  done  by  high-frequency  cauteri- 
zation and  coagulation,  as  has  been  reported  by  various  writers  during 
the  past  year. 

Rectum. — Using  a  special  air-inflation  proctoscope,  through  which  an 
insulated  wire  is  passed,  growths  may  be  reached  for  a  considerable 
distance  up  the  rectum.  By  this  method  papillomata,  ulcerations, 
cancer  (for  palliative  treatment),  and  hemorrhoids,  if  for  any  reason 
operation  is  refused  or  contraindicated,  may  be  treated. 

Larynx. — In  suitable  cases  tumors  of  the  larynx  may  be  destroyed 
by  desiccation  (Plate  IV.).  The  laryngoscope  or  ordinary  laryngeal 
mirror  is  employed  to  expose  the  interior  of  the  larynx,  and  the  cur- 
rent applied  by  means  of  an  insulated  wire  curved  like  a  laryngeal 
applicator. 

The  Eye. — Desiccation  may  be  applied  to  the  conjunctiva  in  tra- 
choma, dry  granular  conjunctivitis,  epithelioma,  and  to  the  cornea  for 
granulating  ulcerations  and  pterygium.  There  is  no  danger  in  work- 
ing near  the  eye,  as  the  control  of  the  desiccation  current  is  absolute. 

Cancer. — Desiccation  should  be  employed  alone  only  in  superficial 
epitheliomata.  The  destruction  should  be  complete  and  carried 
beyond  the  diseased  area.  Blood-  and  lymph-channels  are  sealed,  which 
would  seem  to  render  metastasis  less  likely.  The  results  have  been  very 
satisfactory.  In  advanced  epithelioma  where  there  is  deep  involvement 
of  tissue,  but  without  glandular  involvement,  curetment  or  excision 
should  be  practised  first,  followed  immediately  by  desiccation.  It 
is  employed  only  in  such  cases  when  the  wound  is  left  open.  When 
it  is  necessary  to  close  the  incision,  as  in  cancer  of  the  breast  or  the 
cervical  glands,  desiccation  treatment  is  not  to  be  recommended,  be- 
cause the  debris  could  not  find  exit,  even  with  drainage. 

In  cancer  of  the  cervix,  if  inoperable,  desiccation  as  a  palliative 
measure  probably  has  an  advantage  over  the  curet  and  cautery.  It 
may  be  done  without  a  general  anesthetic,  it  destroys  as  effectively, 
sterilizes,  deodorizes,  and  acts  as  a  styptic. 

In  cancer  of  the  mucous  membranes,  such  as  the  tongue,  the  buccal 
surfaces,  or  the  lip,  unless  seen  early,  desiccation  should  not  be  em- 
ployed alone,  because  the  glands  are  usually  involved,  even  though  they 
are  not  palpable,  for  the  diseased  tissue  must  be  accessible  to  expect 
a  good  result  with  desiccation.  The  correct  surgical  procedure,  then, 
is  complete  extirpation  of  the  initial  lesion  and  thorough  excision  of  the 
glands  likely  to  be  involved,  followed  by  desiccation  if  the  wound  is  left 
open,  or  by  fulguration  if  sutured,  and  then  by  the  x-ra,j.     In  cancer  that 
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is  absolutely  inoperable  the  a;-ray  should  be  apphed.  There  is  evidence 
to  show  that  seemingly  inoperable  cancer  may  sometimes  be  made 
operable  by  the  intelligent  use  of  the  a;-ray. 

Among  other  conditions  in  which  desiccation  may  be  considered 
are:  Hypertrophic  tonsils,  where  there  is  contraindication  to  opera- 
tion, minor  nasal  growths,  xanthoma,  granulations  on  the  tympanum, 
early  Paget's  disease,  lupus,  a;-ray  and  senile  keratoses,  chancroids, 
granulations  in  the  urethra,  erosions  of  the  cervix,  urethral  caruncle, 
condyloma,  keloid,  certain  forms  of  eczema,  and  parasitic  skin  diseases. 

FULGURATION. 

Fulguration  is  a  method  advocated  and  devised  by  De  Keating-Hart, 
of  Paris,  to  be  used  in  combination  with  operative  measures,  especially 
in  the  treatment  of  cancer.     The  growth,  with  all  adjacent  glands,  is 


Fig.  21. — De  KE.iTiNG-H.iRT's  Fulguhation  Applicator, 

first  thoroughly  excised,  and  the  wound  is  at  once  treated  with  a  bom- 
bardment of  high-frequency  sparks  from  4  to  8  inches  long-.  The  initial 
current  is  obtained  from  an  induction  coil  and  stepped  up  by  a  capacity, 
such  as  Leyden  jars  and  an  Oudin  resonator.  The  fulguration  ap- 
plicator consists  of  a  curved,  hollow,  hard-rubber  tube  14  inches  long, 
the  greatest  diameter  of  which  is  1|  inches,  and  tapering  so  that  the  end 
from  which  the  sparks  are  delivered  is  j  inch  in  diameter.  A  rubber 
handle  10  inches  long  is  attached  to  the  tube  nearly  at  right  angles,  to 
protect  the  hand  from  sparks.  A  hollow  graduated  metal  tube  S  inches 
long  is  inserted  into  the  proximal  end  of  the  hollow  rubber  tube,  a 
stiff  wire  taking  up  the  rest  of  the  distance  to  the  distal  end.  Filtered 
and  cooled  sterilized  and  compressed  air  is  passed  through  the  hollow 
metal  tube  while  the  sparks  are  passing  to  prevent  burning  of  the  rubber, 
and  to  blow  the  blood  away  from  the  field,  so  that  the  sparks  may  strike 
the  tissue  direct.     The  metal  tube  may  be  withdrawn  so  that  any 
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length  of  spark  desired  may  be  obtained.  The  time  of  exposure  de- 
pends upon  the  size  of  the  area  to  be  treated  and  the  character  of  the 
condition.  Roughly  speaking,  an  average  case  of  cancer  of  the  breast 
requires  about  ten  minutes  to  fulgurate  it  thoroughly.  The  physiologic 
action  is  not  positively  known,  but  is  probably  due  to  an  alteration  of 
nutrition  of  the  tissues,  which  is  said  to  render  the  soil  less  fertile  for  the 
proliferation  of  cancer  cells.  Fulguration  as  devised  by  De  Keating- 
Hart  is  never  used  for  destruction  of  cancer  or  of  any  tissue.  He  has 
shown  freedom  from  recurrence  ranging  from  one  to  five  years,  even  in 


Fig.  22. — De  Keating-Hart's  Case  of  Epithelioma  Cuheted  and  Ftjlgttbated. 
Well  five  years  after  treatment. 


advanced  cases  of  cancer.  This  method  is  now  being  tested  in  Phila- 
delphia and  New  York,  but  no  positive  final  conclusions  can  yet  be 
drawn. 

THERMO-RADIOTHERAPYo 

Thermo-radiotherapy  is  a  term  applied  to  a  new  method  of  applying 
the  a;-rays,  the  aim  being  to  increase  the  efficiency  of  the  rays.  De 
Keating-Hart  claims  that  the  radio-sensitiveness  of  tissue  is  in  direct 
proportion  to  its  temperature,  the  warmer  the  part  the  more  intense 
is  the  action  of  the  rays,  and  vice  versa.  To  increase  the  temperature 
beneath  the  skin  surface  he  uses  a  method  known  as  thermo-penetra- 
tion,  or  diathermy,  a  high-frequency  process  which  causes  heat  to  reach 
deeply  into  the  tissue.  To  counteract  dermatitis,  in  addition  to  the 
usual  leather  or  aluminum  filter,  cracked  ice  between  two  layers  of 
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gauze  is  applied  over  the  skin,  or  the  surface  is  moistened  with  water  and 
fanned  to  promote  evaporation,  thereby  coohng  it.  He  claims  that  the 
thermo-penetration  increases  the  deep  action  of  the  rays,  and  chilling 
the  skin  will  prevent  dermatitis,  even  though  the  treatments  are  fre- 
quent and  the  dose  massive.  It  is  a  well-known  fact  that  Rontgen- 
ologists are  hampered  in  treating  inoperable  or  postoperative  malignant 
conditions,  because  they  dare  not  apply  massive  doses  frequently  on  ac- 
count of  the  danger  of  a  severe  burn,  which  shows  little  tendency  to  heal, 
and  the  long  interval  between  treatments  allows  the  cancer  to  gain 
headway.  Indeed,  there  is  evidence  to  show  that  malignant  gro\\i:hs 
have  been  stimulated  and  have  grown  rapidly  after  the  application 
of  the  ray.  The  probable  reason  for  this  is  because  a  stimulating 
rather  than  a  killing  dose  was  given.  The  merit  of  Hart's  method  is 
that  killing  doses  may  be  given  without  burning  the  skin,  and  the 
efficiency  increased  by  deep  heating  of  the  tissue.  Hart  has  presented 
evidence  to  show  that  probably  his  premise  is  correct.  The  method  is 
also  being  tested  in  Philadelphia  and  New  York,  and  the  work  thus  far 
seems  to  verify  Hart's  contention.  The  method,  of  course,  does  not 
apply  to  skin  diseases  where  a  superficial  stimulating  effect  is  desired, 
but  only  in  deep  lesions  for  which  the  x-ray  is  applicable.  Thermo- 
radiotherapy may  be  employed  in  malignant  conditions  following  ful- 
guration  or  desiccation  to  increase  the  efficiency  of  these  methods. 

BIBLIOGRAPHY. 

Desiccation. 

Clark,  W.  L.:  Oscillatory  Desiccation  in  the  Treatment  of  Accessible  Malignant 
Growths  and  Minor  Surgical  Conditions.  A  New  Process,  Jour,  of  Ad- 
vanced Therapeutics,  April,  1911.  A  Preliminary  Report  Upon  the  Destruc- 
tion of  Surface  and  Cavity  Neoplasms  by  Desiccation,  New  York  jSIed. 
Jour.,  June  10,  1911.  Electrical  Desiccation  as  an  Adjunct  to  Surgerj^  with 
Special  Reference  to  the  Treatment  of  Cancer,  Surgery,  Gynecologj^  and  Ob- 
stetrics, June,  1912. 

FULGURATION. 

Abel:  Apparatus    for    Fulguration  Treatment,    Deutsch.    Med.    Wochenschr., 

April  23,  1908. 
Arndt,  G.,  and  Laqueur,  A.:  Experimental  Study  of  Keating-Hart's  "  Fulgura- 
tion "  of  Vital  Organs,  Miinchen.  Med.  Wochenschr.,  Aug.  3,  1908. 
Czerny,  V.:  Fulguration  and  Radium  Emanation  in  Cancer,  Arch.  f.  klin.  Chir., 

1909,  xc.  No.  1. 
De  Keating-Hart:  Fulguration  and  Its  Results  Compared  with  Those  of  Other 

Methods  of  Cancer  Therapy,  Interstate  Med.  Jour.,  June,  1910. 
De  Keating-Hart  and  Pozzi,  S.:  Electricity  in  Treatment  of  Cancer,  Bull.  d. 

I'Acad.  d^  Med.,  July  30,   1907. 
Schultze,   K.:  Conditions  After  Fulguration  Treatment  of  Cancer,   Deutsch. 

Med.  Wochenschr.,  Oct.  8,  1908.     Fulguration  Treatment  of  Cancer,  Mlinch- 

ener  Med.  Wochenschr.,  Oct.  27,  190S. 
Zimmern,  A.:  Courants  de  haute  frequence  et  action  ouloplasique,  Presse  ]Med., 

Jan.  27,  1909. 


NOTE  ON  TREATMENT  OF  MOUSE  CANCER  BY  EOSIN  AND  SELENIUM.        143 

NOTE   ON   THE   TREATMENT    OF   MOUSE  CANCER  BY 
EOSIN  AND  SELENIUM. 

By  W.  W.  Keen,  M.  D. 

Philadelphia,  Pa. 

A.  von  Wassermann,  von  Hausemann,  Fr.  Keyser,  and  M.  Wasser- 
mann/  basing  their  work  on  that  of  former  experimenters,  especially 
that  of  Ehrlich,  have  experimented  on  inoculated  mouse  cancer.  They 
sought  some  chemical  which  would  prevent  the  rapid  growth  of  the 
tumor-cells  or  even  destroy  them  without  attacking  cells  of  the  normal 
tissues. 

Salts  of  selenium  and  tellurium  were  found  to  be  reduced  and  the 
metals  deposited  in  the  mouse  tumors,  followed  by  softening  and  de- 
struction of  the  tumor-cells — the  detritus  being  sterile.  Finally,  after 
testing  more  than  200  varied  chemical  combinations,  they  found  that 
a  compound  of  eosin  and  selenium  when  injected  into  the  blood-stream 
was  deposited  in  the  cancer-cells.  After  a  few  injections  softening 
began,  and  after  the  seventh  and  eighth  the  tumors  disappeared. 
A  number  of  these  mice  which  were  free  from  recurrence  "  for  months  " 
were  shown  at  the  meeting  of  the  Berlin  Medical  Society. 

In  a  number  of  cases,  however,  the  injection  produced  a  severe 
reaction  and  killed  the  mice.  In  case  also  the  tumors  were  large,  death 
followed  apparently  from  the  absorption  of  the  toxins  produced  by  the 
destruction  of  the  cancer-cells.  In  the  mice  that  thus  died,  however, 
no  trace  of  the  tumor  could  be  discovered.  In  some  cases  the  softened 
contents  of  the  tumor  ulcerated  through  the  skin,  were  discharged  ex- 
ternally, and  a  secondary  infection  would  then  kill  the  mice.  In  case 
any  portion  of  the  tumor  remained  undestroyed,  recurrence  took  place 
in  from  eight  to  fourteen  days,  and  further  injections  were  fruitless. 

Two  spontaneous  cases  of  mouse  cancer  were  treated:  one  died 
after  apparent  cure,  the  other  was  shown  to  the  Society,  and  was  free 
from  recurrence  after  some  months. 

Microscopic  examination  showed  that  the  selenium  was  deposited 
as  very  small  black  grains  directly  in  the  cell-nucleus,  which  was  broken 
up  into  small  drops  and  fragments.  No  infiltration  of  leukocytes  oc- 
curred unless  after  ulceration  and  secondary  infection.  The  spleen 
became  enlarged,  but  never  to  such  an  extent  as  in  infective  processes. 
No  metastasis  occurred,  even  when  considerable  cell  detritus  was 
recognized  in  the  spleen,  and  also  to  a  less  extent  in  the  liver,  the  ap- 
parent reason  being  that  there  were  no  intact  living  cells  to  be  seen. 
No  detritus  was  ever  found  in  the  lungs.  The  final  destruction  of  the 
cell  detritus  seemed  to  occur  principally  in  the  spleen  and  to  a  less 
extent  in  the  liver.  In  a  single  case  a  nephritis  was  found,  but  in  this 
case  an  inferior  preparation  had  been  employed. 

Hausemann,  who  did  the  microscopic  work,  does  not  believe  that 
the  so-called  mouse  cancer  is  the  same  as  human  cancer,  though  other 
observers  believe  that  it  is. 

1  Berlin,  klin.  Woch.,  Jan.  1,  1912,  p.  4. 
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Evidently  these  chemiotherapeutic  researches  are  of  the  greatest 
importance,  as  they  show  that  in  certain  mouse  tumors,  whatever 
their  nature  may  be,  a  remedy  introduced  by  way  of  the  blood-current 
has  a  selective  affinity  for  the  nuclei  of  the  cells  of  such  tumors,  de- 
stroys the  nuclei,  and  so  arrests  the  growth  of  the  tumor-cells  and 
produces  a  detritus  which  is  capable  of  being  absorbed,  thus  curing  the 
mice.  The  danger  of  the  remedy  is  considerable,  and  in  the  case  of 
large  tumors  the  remedy  may  be  indirectly  lethal  by  absorption  of  the 
resulting  toxins. 

The  whole  matter  is  so  absolutely  in  the  experimental  stage,  even 
in  the  case  of  mouse  tumors,  that  we  should  heed  the  warnings  of  the 
authors  that  we  may  not  yet  call  the  eosin-selenium  compound  a 
"  cancer  cure  "  even  in  mice. 

Until  much  more  has  been  done  in  investigating  the  character  of  the 
mouse  tumors  and  the  action  of  this  eosin-selenium  compound;  or  some 
other  similar  remedy  of  the  many  which  modern  synthetic  chemistry 
ma}^  put  at  our  disposal  has  been  produced ;  and  until  a  safe  as  well  as 
efficient  remedy  has  been  found  for  such  tumors  in  mice,  no  thought 
should  be  entertained  of  applying  the  remedy  in  case  of  malignant 
growths  in  human  beings.  No  one  should  lead  a  patient  suffering  from 
such  a  growth  even  to  hope,  much  less  believe,  that  he  may  be  cured  by 
the  use  of  this  or  any  other  similar  remedy,  only  to  find  his  hopes 
blasted  or  even  his  life  imperiled  or  lost  by  the  rash  use  of  a  new,  ap- 
parently efficient,  but  dangerous  remedy. 

That  these  researches  on  animals  Tnay  point  in  the  right  direction 
and  ultimately  may  lead  to  the  discovery  of  a  cure  for  this  dreaded 
malady  is  earnestly  hoped  for,  and  is  not  impossible. 

These  researches  have  aroused  the  intense  interest  of  the  whole 
profession,  and  especially  of  pathologists  and  surgeons.  Our  fervent 
hope  is  that  they  may  ultimately  banish  the  knife— the  only  present 
reliable  remedy  for  cancer.  In  so  doing  one  of  the  most  important 
sources  of  income  of  surgeons  will  be  abolished.  The  altruism  of  the 
profession  could  not  be  better  illustrated  than  bj'  these  welcome  inves- 
tigations in  cancer  and  in  the  equally  splendid  campaign  against  tuber- 
culosis.^ 

^  Besides  the  article  referred  to  above,  see  the  Deutsch.  med.  \Voch.,  Dec.  21, 
1911,  xxxvii.,  Nr.  2,  p.  2389;  Jour.  Amer.  Med.  Assoc,  Editorial,  Jan.  13,  1912, 
p.  120;  their  Berlin  letter,  p.  127,  and  the  New  York  Med.  Jour.,  Peb.  3,  1912. 

Since  the  above  was  put  in  type  the  following  additional  references  have  come 
to  my  notice:  Neuberg,  Caspari,  and  Lohe,  "A\'eiteres  tibcr  Heilversuche  an  ge- 
schwulstkranken  Tieren  mittelst  tumoraffiner  Substanzen,"  Berlin,  klin.  Woch., 
July  22,  1912,  and  an  excellent  editorial  in  the  Brit.  Med.  Jour,  for  Aug.  2-4,  1912, 
p.  448,  giving  a  rather  full  statement  of  their  work.  They  elaborated  tumor-select- 
ive compounds  from  nearly  a  dozen  metal  bases.  Those  from  "copper,  tin,  plat- 
inum, and  especially  cobalt  and  silver,  were  found  to  give  the  best  resvdts." 


CHAPTER  XCVII. 

SURGICAL  SHOCK/ 

By  George  W.  Crile,  M.  D., 

Cleveland. 

From  the  data  of  experimental  research  and  from  cHnical  obser- 
vations I  have  on  previous  occasions  proposed  a  hypothesis  for 
the  explanation  of  shock.  This  hypothesis  may  be  appropriately 
designated  the  exhaustion  hypothesis.  This  hypothesis  assumes  that 
animals  that  are  especially  capable  of  being  shocked  are  those  whose 
self-preservation  is  dependent  upon  special  forms  of  motor  activity; 
that  the  motor  activity  is  excited  by  adequate  stimuli  of  their  various 
nerve  receptors,  both  contact  receptors,  through  nerve-tissue  directly, 
and  distance  receptors,  through  the  special  senses;  that  the  stimuli 
transmitted  through  the  distance  receptors  are  as  potent  as  those 
through  the  contact  receptors.  This  hypothesis  further  assumes  that 
the  environment  of  the  past  (phylogeny)  through  adaptation  prede- 
termines the  influence  of  the  environment  of  the  present;  that  certain 
reactions,  such  as  certain  forms  of  tickling,  and  the  intensity  of  certain 
environmental  contacts  are  in  man  now  obsolete,  but  may  be  understood 
by  assuming  a  harsher  environment  of  our  progenitors.  This  hypoth- 
esis assumes  that  whatever  may  have  been  the  origin  of  the  motor  mech- 
anism and  its  adaptive  response  on  stimulation,  there  is  in  each  individual 
at  a  given  time  a  limited  amount  of  potential  energy;  that  motor  activ- 
ity following  each  adequate  stimulus  diminishes  the  amount  of  this  po- 
tential energy;  that  in  any  animal  a  sufficient  number  and  intensity  of 
the  stimuli  leads  inevitably  to  exhaustion  or  death ;  that  when  the  motor 
activity  takes  the  form  of  obvious  work  performed,  such  as  running,  the 
phenomena  expressing  the  depletion  of  the  vital  force  is  termed  physical 
exhaustion;  and  that  when  the  expenditure  of  the  vital  force  is  due  to 
stimuli  which  lead  to  no  obvious  work  performed,  especially  if  the 
stimuli  are  strong  and  the  expenditure  of  energy  rapid,  it  is  designated 
as  shock. 

In  support  of  this  hypothesis  I  shall  present  evidence  tending  to  show 
that  the  phenomena  of  exhaustion  from  physical  exertion  closely  re- 
semble shock ;  that  shock  may  be  acute  or  chronic ;  that  in  shock  every . 
organ  of  the  body  exhibits  certain  evidences  of  pathologic  physiology; 
that  recovery  from  shock  often  requires  a  long  time ;  that  fear  and  trauma 
have  a  common  phylogenetic  origin  and  are  akin;  and  that  in  the 
brain-cells  there  is  found  a  physical  basis  of  shock. 

1  Supplementary  to  Chapter  XXII.,  Vol.  I.,  p.  922. 
VOL.  VI — 10  145 
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Beginning  with  the  last  point — viz.,  What  evidence  is  there  of  an 
anatomic  basis  in  the  brain-cells  for  shock? — J.  B.  Austin,  in  my  lab- 
oratory in  the  course  of  three  years  of  continuous  work,  has  made  his- 
tologic studies  of  the  various  parts  of  312  individual  human  and  animal 
brains.  Among  these,  48  were  normal  and  264  had  been  modified  by 
disease  or  injury.  In  these  studies  Austin  studied  and  counted  over 
10,000  individual  cells.  This  material  was  studied  and  described  by 
him  by  number  without  knowledge  of  the  histories.  All  of  the  mate- 
rial is  preserved  for  any  one's  observation.  The  physiologic  work  was 
done  by  Sloan,  the  data  collected  by  Hitchings,  the  histologic  study  by 
Austin,  the  physical  chemistry  by  Menten,  and  the  summary  and  de- 
ductions by  myself. 

These  studies  included  acute  and  chronic  emotional  excitation  of 
rabbits;  acute  physical  injury  of  dogs  under  inhalation  anesthesia; 
emotional  stimulation  in  a  dog;  dog  fights;  foxes  chased  and  killed  by 
hounds;  normal  foxes;  acute  pyogenic  infections  in  dogs;  dogs  given 
strychnin,  alcohol,  ether,  curare,  iodoform,  thyroid  extract,  and  adre- 
nalin; acute  trauma  of  the  paralyzed  territory  of  "spinal  dogs";  dogs 
with  crossed  circulations  by  anastomosis  of  their  carotid  arteries;  dogs 
under  curare;  acute  trauma  in  dogs  during  overtransfusion  to  prevent 
the  factor  of  anemia;  dogs  in  acute  hemorrhage;  dogs  killed  and  then 
resuscitated  at  various  intervals;  dogs  and  rabbits  with  adrenalectomy; 
active  ventilation  of  the  lungs  for  an  hour  or  more  of  dogs  under  curare; 
prolonged  direct  electric  stimulation  of  the  brain  of  dogs.  The  human 
material  included  the  brains  of  a  workman  killed  almost  instantly  by 
falling  from  a  high  building;  of  a  young  man  killed  by  stabbing;  a  man 
shot  through  the  heart;  a  newborn  babe  and  an  old  man;  cases  of  Graves' 
disease;  of  pneumonia;  of  typhoid  fever;  of  delirium  tremens;  of  cancer 
cachexia  with  infection;  of  pyogenic  infections,  and  of  eclampsia. 

These  brain-cell  studies  were  made  with  reference  to  the  following 
points:  the  size  of  the  cells;  the  amount  and  the  physical  condition  of 
the  component  parts  of  the  cell;  the  number  of  cells  in  a  field,  and  the 
intervening  granular  cells.  From  this  material  the  following  statements 
may  be  made : 

All  normal  cells  fell  into  a  class  distinct  from  those  of  all  the  patho- 
logic animals  by  closely  resembling  each  other.  As  to  the  brains  of  the 
animals  modified  by  disease,  by  drugs,  or  by  stimulation,  many  variations 
were  noted.  First,  as  to  the  diseased  animals,  in  no  instance  of  acute 
pyogenic  infection  was  there  an  increase  of  the  Nissl  substance,  but  in 
every  instance  there  was  a  decrease,  and  there  were  marked  alterations 
in  their  morphology;  in  strychnin-poisoning  there  was  at  first  a  marked 
increase  in  the  Nissl  substance,  but  the  animals  kept  alive  for  several 
hours  showed  a  marked  decrease  of  this  sub.stance  and  marked  physical 
changes.  Ether,  chloroform,  nitrous  oxid,  and  morphin  ]:)roduced  but 
slight  changes.  So,  too,  the  adrenalin  brain  showed  little  if  any  change. 
Iodoform  produced  a  marked  decrease  in  the  Nissl  substance  and  marked 
physical  changes.  Alcohol  in  small  doses  and  immediately  after  large 
doses  showed  scattered  increase  of  Nissl  substance;  while  lethal  doses 
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showed  diminished  Nissl  substance  and  morphologic  deterioration.  In 
man,  in  every  case  of  death  from  disease,  whether  from  cancer,  typhoid, 
acute  infection,  Graves'  disease,  eclampsia,  or  delirium  tremens,  there 
was  found  a  diminution  in  the  Nissl  substance  and  marked  morphologic 
alteration  of  the  cells,  but  in  the  human  beings  in  good  health  killed 
rather  suddenly  the  physical  condition  and  the  Nissl  substance  ap- 
proached the  normal.  Turning  again  to  the  experiments,  the  brains  of 
dogs  traumatized  under  inhalation  anesthesia  showed  a  variation  in  the 
physical  changes  as  follows :  a  momentary  trauma  caused  an  increase  in 
the  Nissl  substance,  but  when  the  trauma  was  repeated  over  varying 
periods  causing  different  degrees  of  shock  the  physical  changes  in  the 
brain-cells  varied  according  to  the  depth  of  shock  as  indicated  by  the 
blood-pressure. 

Under  nitrous  oxid  anesthesia  (an  oxyhemia  anesthesia  or,  at  least, 
a  condition  in  which  there  is  a  great  diminution  in  the  oxygen)  the 
physiologic  changes  and  the  brain-cell  changes  following  an  equal  trauma 
were  approximately  one-third  that  after  ether;  traumatized  animals 
whose  blood-pressures  were  maintained  by  direct  transfusion  of  blood, 
thereby  eliminating  the  factor  of  anemia,  still  showed  physical  changes 
in  their  brain-cells ;  transfused  animals  similarly  anesthetized  and  trans- 
fused, but  not  traumatized,  showed  no  change;  animals  killed  and  then 
resuscitated  showed  brain-cell  changes  roughly  proportional  to  the 
duration  of  suspended  animation  and  the  time  that  elapsed  before 
definite  death. 

Animals  deeply  anemic  from  acute  hemorrhage  showed  at  first  but 
slight  changes,  but  as  time  elapsed  these  changes  increased.  Animals 
given  excessive  doses  of  thyroid  extract  over  several  weeks,  and  which 
showed  symptoms  of  hyperthyroidism,  presented  an  increase  of  Nissl 
substance.  Animals  traumatized  under  morphin  and  curare  showed 
typical  brain-cell  changes,  but  no  amount  of  trauma  in  the  paralyzed 
territory  of  dogs  whose  spinal  cord  had  been  divided  several  months 
previously  caused  any  change  in  the  brain-cells;  in  the  pair  of  dogs 
whose  circulations  were  crossed  and  whose  blood-pressures  were  main- 
tained by  transfusion  the  brains  of  the  traumatized  dogs  showed  the  typ- 
ical changes,  while  the  brain-cells  of  their  untraumatized  fellows  showed 
no  brain-cell  changes.  Dogs  whose  lungs  were  actively  "  ventilated  " 
for  an  hour  or  more  showed  no  brain-cell  changes.  Direct  trauma  of  the 
hemosphere,  howevere  severe,  caused  no  brain-cell  change  in  the  op- 
posite side. 

In  the  rabbit  subjected  to  acute  and  to  chronic  fear  the  brain-cell 
changes  were  as  follows:  In  acute  fear,  if  killed  immediately,  the  Nissl 
substance  was  increased;  if  killed  from  four  to  six  hours  later  there  was 
found  marked  deterioration  of  the  brain-cells.  In  chronic  fear,  whether 
killed  after  the  last  seance  or  after  a  quiescent  period  of  twelve  hours, 
deterioration  of  the  brain-cells  was  seen.  In  the  foxes  chased  and 
killed  by  hounds  deterioration  was  seen.  The  brain-cells  of  the  dogs 
in  a  severe  fight  showed  deterioration,  and  the  cells  of  the  dog  under  sex- 
ual excitation  showed  an  increase  in  the  Nissl  substance. 
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These  findings  may  be  generalized  as  follows:  Whether  as  a  result 
of  disease,  of  injury,  of  drugs,  or  of  emotional  stimulation,  the  physical 
state  of  the  brain-cells  corresponded  closely  with  the  state  of  vitality;  not 
only  the  state  of  vitality  as  a  general  term,  but  also  the  state  of  such 
functions  as  cerebration,  digestion,  muscular  power,  respiration,  circu- 
lation, disturbance  of  metabolism,  of  excretion;  in  short,  of  most  of  the 
bodily  functions.  Then,  too,  in  both  animals  and  in  man  the  physical 
conditions  of  the  brain-cells  apparently  was  a  good  index  of  the  extent  of 
surgical  operation  that  could  probably  have  been  endured.  In  old 
age,  for  example,  the  total  number  of  cells  are  much  diminished;  so,  too, 
is  the  vitality  and  the  ability  to  endure  surgical  operations,  physical 
exertion,  emotional  stimulation,  or  disease  decreased. 

Direct  electric  stimulation  of  the  brain  over  considerable  time  caused 
no  physical  changes  in  the  brain-cells.  This  compares  well  with  the 
observations  in  animals  and  man,  viz.,  if  heavy  shocks  are  not  fatal,  no 
special  exhaustion  follows;  indeed,  it  would  seem  that  electricity  is  not 
an  adequate  stimulus  to  produce  shock,  but  rather  merely  runs  over  the 
nerve-paths  as  a  force  akin  to  nerve  force;  hence,  it  may  not  cause  a 
conversion  of  the  chemical  compounds  of  the  nerve-cells  into  potential 
force  which,  in  turn,  produces  motion.  Electricity  seems  to  be  an  in- 
adequate means  of  studying  shock  phenomena. 

The  foregoing  tends  to  show  that  there  is  in  the  brain-cells  the  labile 
compounds  capable  on  adequate  stimulus  of  converting  their  potential 
energy  into  kinetic. 

This  substance  in  part  or  entirely  is  selected  by  the  Nissl  stain,  and 
its  quantitative  variation  corresponds  to  vital  power.  As  Sherrington 
has  said,  environment  drives  the  brain  and  the  brain  drives  the  various 
organs  of  the  body.  The  principal  changes  in  the  composition  of  the 
blood,  in  the  respiration,  in  the  circulation,  in  the  functions  of  organs, 
whether  increased  or  suspended  in  physical  exertion,  as  a  result  of 
physical  injury  and  emotional  stimulation,  are  but  a  part  of  the  adaptive 
reactions  through  the  influence  of  the  excited  brain.  These  phenomena 
though  important,  seem  to  us  to  be  secondary,  while  the  changes  in  the 
brain  are  the  primary  lesion  in  shock. 

On  this  conception  we  can  understand  the  disturbance  of  the  di- 
gestive and  procreative  functions;  increased  adrenalin  output,  glyco- 
suria, increased  thyroid,  cardiac,  respiratory,  and  metabolic  activity 
resulting  from  worry,  which  is  only  intermittent  fear. 

This  condition  is  chronic  shock.  What  do  we  find  in  acute  shock 
and  acute  fear?  A  stimulative  integration  of  all  of  the  organs  that  can 
add  to  the  motor  efficiency  of  the  individual,  and  an  inhibition  of  the 
organs  that  can  play  no  role  in  the  motor  efficiency. 

Among  the  well-known  results  that  may  follow  intense  worry  are  the 
following:  mental  inefficiency,  loss  of  physical  strength,  loss  of  appetite, 
indigestion,  increased  perspiration,  increased  heart-rate,  rise  in  blood- 
pressure,  cardiovascular  disease,  glycosuria,  neurasthenia,  Graves' 
disease,  and  loss  of  Avcight.  These  may  be  secondarj^  phenomena  of 
repeated  emotional  stimuli  or  chronic  shock. 


RECAPITULATION.  149 

We  have  stated  that  in  chronic  shock  this  group  of  secondary  phe- 
nomena may  express  themselves  in  a  variety  of  forms,  and  that  they  are 
the  same  as  in  acute  shock.  We  will  now  offer  a  direct  clinical  test  in  a 
large  number  of  cases,  a  test  that  is  unequivocal.  If  our  hypothesis  is 
correct,  i.  e.,  that  shock  is  merely  an  overstimulation  of  the  whole  motor 
mechanism — a  mechanism  that  includes  most  of  the  organs  of  the  body 
— and  if  the  adequate  stimuli  are  either  emotional  or  physical,  then,  if 
a  given  patient  be  kept  free  from  any  emotional  excitations  by  special 
management  and  by  narcotics,  or  if  the  patient  is  not  permitted  to  know 
that  the  operation  is  to  be  performed  at  a  specified  time,  and  if  such 
patient  be  anesthetized  in  such  manner  that  no  adaptive  response  is 
excited  by  such  an  anesthetic  as  the  pleasant  nitrous  oxid,  and  if  the 
field  of  operation  be  so  completely  blocked  by  local  anesthesia  that  no 
traumatic  impulse  reaches  the  brain,  and  if  in  closing  the  wound  another 
local  anesthetic  that  will  block  nerve  impulses  for,  say,  for  twenty-four 
hours,  thus  preventing  the  after-pains,  such  a  patient  will  then  have 
been  operated  upon  in  such  a  manner  that  the  motor  mechanism 
has  received  no  adequate  stimulus.  Such  is  in  the  state  designated 
anoci-association  (Vol.  VI.,  p.  150).  Hence,  there  should  be  no 
surgical  shock,  no  interference  with  digestion,  no  nervous  impair- 
ment afterward,  i.  e.,  there  should  be  no  change  in  the  circulation,  the 
respiration,  the  digestive  function,  nor  the  mentality  of  the  patient. 
This  is  just  what  follows  a  perfect  carrying  out  of  this  principle.  I 
have  attempted  to  carry  out  this  technic  in  many  patients  and  haive 
found  that  regardless  of  the  weakened  condition  of  the  patient  before 
the  operation,  and  regardless  of  the  magnitude  of  the  operation,  just 
in  proportion  to  the  completeness  of  the  technic  do  we  secure  immunity 
from  shock  in  the  broad  sense  in  which  that  word  is  used  in  this  chapter. 

Recapitulation. — Man  is  essentially  a  motor  mechanism  of  many 
parts  which  are  integrated  by  the  nervous  system.  This  neuromotor 
mechanism  is  driven  by  the  stimuli  of  environment.  Whenever  excess- 
ively driven,  exhaustion  is  produced.  The  evidence  of  the  active  re- 
sponse to  the  stimuli  and  the  consequent  exhaustion  is  seen  in  the  altered 
function  of  many  organs  and  in  morphologic  changes  in  the  brain-cells. 

That  these  changes  are  caused  primarily  by  adequate  stimulation 
and  not  by  changes  in  the  blood-content  or  by  secretions  of  glands  is 
shown  by  the  following :  emotional  stimulation  alone  or  any  combination 
may  cause  identical  shock;  under  curare  and  even  artificial  respiration 
shock  may  be  produced,  but  no  amount  of  trauma  of  the  distal  territory 
of  a  ''  spinal  dog  "  can  cause  shock;  when  the  circulation  of  two  dogs  is 
crossed,  and  only  one  dog  is  traumatized,  the  traumatized  dog  is  shocked; 
the  untraumatized  dog  is  not  shocked;  finally,  in  a  large  number  of 
shock-producing  operations  on  patients  whose  brains  received  neither 
emotional  nor  traumatic  stimuli — hence  the  motor  mechanism  was  not 
driven  at  all — showed  no  shock  whatever.  This  held  in  both  the  labor- 
atory and  the  clinic,  and  regardless  of  the  gravity  of  the  risk  or  the  mag- 
nitude of  the  operation. 
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Man  is  primarily  a  motor  being,  constructed  by  the  process  of  adap- 
tation to  environment  in  the  struggle  for  existence.  There  are  two  prin- 
cipal parts  of  this  motor  mechanism:  first,  the  part  which  perceives  his 
relations  to  the  material  world  (environment) ;  second,  the  motor  mech- 
anism itself,  which  is  driven  by  environment.  The  principal  receptor 
mechanisms  are  those  which  perceive  changes  in  the  waves  of  light,  the 
waves  of  air,  and  which  perceive  changes  in  chemical  qualities,  in  tem- 
perature, and  in  various  grades  of  physical  contact.  The  adequate 
stimulation  of  these  mechanisms  produces  seeing,  hearing,  taste,  smell, 
touch,  pain,  heat  and  cold  sensations,  and  tickling  sensations.  It  is 
through  associative  memory  that  this  type  or  that  type  of  response  of 
the  individual  as  a  whole  is  made.  A  given  stimulus,  which  causes  an 
association,  may  benefit  the  individual  (?)ene-association),  or  it  may 
harm  the  individual  (^ioc?'-association). 

Now  a  surgical  operation  performed  upon  a  patient  whose  receptor 
mechanisms  are  not  suspended  by  anesthetics  causes  an  adequate  stim- 
ulus of  one  or  more  of  the  receptors,  hence,  causes  a  stimulation  of  the 
motor  mechanism  as  a  whole,  that  is,  of  the  individual  as  a  whole.  If 
the  activity  of  the  various  receptor  mechanisms  is  blocked  or  suspended, 
then  the  operation  may  be  performed  without  stimulating  the  motor 
mechanism  at  all;  that  is  to  say,  there  will  be  no  noci-association. 
That  state  of  the  patient  can  be  described  only  by  coining  a  new  word, 
namely,  Anoci-association. 

Since  this  is  a  new  theme  and  a  new  principle,  a  statement  of  the 
principal  evidence  on  which  it  rests  follows : 

When  a  barefoot  boy  steps  on  a  sharp  stone  there  is  an  immediate 
discharge  of  nervous  energy  in  his  effort  to  escape  from  the  wounding 
stone.  This  is  not  a  voluntary  act.  It  is  not  due  to  his  own  personal 
experience  (namely,  his  ontogeny),  but  is  due  to  the  experience  of  his 
progenitors  during  the  vast  periods  of  time  required  for  the  evolution 
of  the  species  to  which  he  belongs — i.  e.,  his  phylogeny.  The  wounding 
stone  made  an  impression  upon  the  nerve  receptors  in  the  foot  similar 
to  the  innumerable  injuries  which  gave  origin  to  this  nerve  mechanism 
itself  during  the  boy's  vast  phylogenetic  or  ancestral  experience.  The 
stone  supplies  the  phylogenetic  association,  and  the  appropriate  dis- 
charge of  nervous  energy  automatically  follows.  If  the  sole  of  the 
150 


ANOCI-ASSOCIATION.  151 

foot  is  repeatedly  bruised  or  crushed  by  the  stone,  shock  may  be  produced. 
If  the  stone  be  only  lightly  applied,  then  there  is  also  a  discharge  of 
nervous  energy  from  the  sensation  of  tickling.  The  body  has  had 
implanted  within  it  in  a  similar  manner  other  mechanism  of  ancestral, 
or  phylogenetic  origin,  whose  purpose  is  the  discharge  of  nervous  energy 
for  the  good  of  the  individual. 

The  word  anesthesia — meaning  without  feeling — describes  accurately 
the  effect  of  ether  in  anesthetic  dosage.  Although  no  pain  is  felt  in 
operations  under  ether  anesthesia,  the  nerve  impulses  set  up  by  a  sur- 
gical operation  still  reach  the  brain.  We  know  that  not  every  por- 
tion of  the  brain  is  fully  anesthetized,  since  surgical  anesthesia  does  not 
kill.  The  question  then  is.  What  effect  has  trauma  under  surgical  anes- 
thesia upon  the  part  of  the  brain  that  remains  awake  f  If  in  surgical 
anesthesia  the  traumatic  impulses  cause  an  excitation  of  those  wide- 
awake cells,  are  the  remainder  of  the  cells  of  the  brain,  despite  anesthesia, 
influenced  in  any  way?  If  influenced  they  are  prevented  by  the  anes- 
thesia from  expressing  the  same  in  conscious  perception  or  in  muscular 
action.  Whether  the  anesthetized  cells  are  influenced  or  not  must  be 
determined  by  noting  the  physiologic  function  after  anesthesia  has  worn 
off,  and  in  animals  by  an  examination  of  the  brain- cells  as  well.  It 
has  long  been  known  that  the  vasomotor,  the  cardiac,  and  the  res- 
piratory centers  discharge  energy  in  response  to  traumatic  stimuli 
applied  to  various  sensitive  regions  of  the  body  during  surgical  anes- 
thesia. If  the  trauma  is  sufficient,  exhaustion  of  the  entire  brain  is  ob- 
served after  the  effect  of  the  anesthetic  has  worn  off,  that  is  to  say,  des- 
pite the  complete  paralysis  of  voluntary  motion  and  the  loss  of  con- 
sciousness due  to  ether,  the  traumatic  impulses  that  are  known  to  reach 
the  awake  centers  in  the  medulla  also  reach  and  influence  every  other 
part  of  the  brain.  As  to  whether  or  not  the  consequent  functional  de- 
pression and  the  morphologic  alterations  seen  in  the  brain  cells  may 
be  due  to  the  low  blood-pressure  which  follows  excessive  trauma  is 
answered  by  the  following  experiments — viz.,  the  circulation  of  animals 
was  first  rendered  static  by  overtransfusion,  and  was  controlled  by  a 
continuous  blood-pressure  record  on  a  drum;  the  factor  of  anemia  was 
wholly  excluded  during  the  application  of  the  trauma  and  during  the 
removal  of  a  specimen  of  brain  tissue  for  histologic  study.  In  every 
such  instance  morphologic  changes  in  the  cells  of  all  parts  of  the  brain 
were  found,  but  it  required  more  trauma  to  produce  equal  morphologic 
changes  in  animals  protected  against  low  blood-pressure  than  in  animals 
whose  blood-pressure  gradually  declined  in  the  course  of  the  experiment . 

In  the  cortex  and  in  the  cerebellum  the  changes  in  the  brain  cells 
were  in  every  instance  more  marked  than  in  the  medulla.  There  is 
also  a  strong  negative  evidence  that  traumatic  impulses  are  not  excluded 
by  ether  anesthesia  from  the  part  of  the  brain  that  is  apparently  asleep. 
This  evidence  is  as  follows:  If  the  factor  of  fear  be  excluded,  and  if,  in 
addition,  the  traumatic  impulses  are  prevented  from  reaching  the  brain 
by  cocain  blocking,  then,  despite  the  intensity  or  the  duration  of  the 
trauma  within  the  zone  so  blocked,  there  follows  no  exhaustion  after  the 
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effect  of  the  anesthetic  disappears,  and  no  morphologic  changes  are 
noted  in  the  brain-cells.  A  still  further  negative  evidence  that  inhala- 
tion anesthesia  offers  little  or  no  protection  to  the  brain-cells  from  trauma 
is  derived  from  the  following  experiment :  A  dog  whose  spinal  cord  had 
been  divided  at  the  level  of  the  first  dorsal  segment,  and  then  kept  in 
good  condition  for  two  months,  showed  a  recovery  of  the  spinal  reflexes, 
such  as  the  scratch  reflex,  etc.  This  animal  is  known  as  a  "spinal" 
dog.  .  Now,  in  this  animal  the  abdomen  and  hind  extremities  have  no 
direct  nerve  connection  with  the  brain.  In  such  a  dog  a  continuous  se- 
vere trauma  of  the  abdominal  viscera  and  of  the  hind  extremities,  lasting 
four  hours,  caused  not  the  slightest  change  in  either  the  circulation  or 
respiration,  and  no  microscopic  alteration  of  the  brain-cells.  Judging 
from  a  large  number  of  experiments  on  normal  clogs  under  ether,  such 
an  amount  of  trauma  would  have  caused  not  only  a  complete  physiologic 
exhaustion  of  the  brain,  but  also  morphologic  alteration  of  all  the  brain- 
cells  and  physical  destruction  of  many.  We  must,  therefore,  conclude 
that  although  ether  anesthesia  produces  unconsciousness,  it  apparently 
protects  none  of  the  hrain-cells  against  exhaustion  from  the  trauma  of 
surgical  operations.  Ether  is,  so  to  speak,  but  a  veneer.  Under  ni- 
trous oxid  anesthesia  there  is  approximately  only  one-fourth  the  exhaus- 
tion after  equal  trauma  as  under  ether;  either  nitrous  oxid  protects  or 
ether  predisposes  to  exhaustion  under  trauma.  With  this  as  a  point 
of  departure,  we  will  inquire  into  the  cause  of  this  exhaustion  of  the 
brain-cells. 

ON  THE  CAUSE  OF  THE  EXHAUSTION  OF  THE  BRAIN-CELLS  FROM 
TRAUMA  OF  VARIOUS  PARTS  OF  THE  BODY  UNDER  INHALA- 
TION ANESTHESIA. 

Numerous  experiments  on  animals  upon  the  effect  of  ether  anes- 
thesia per  se  {i.  e.,  ether  anesthesia  without  trauma)  showed  neither 
characteristic  physiologic  exhaustion  after  the  anesthesia  had  worn  off, 
nor  were  there  seen  the  characteristic  changes  in  the  brain-cells.  Turn- 
ing to  trauma,  in  a  study  of  the  behavior  of  individuals  as  a  whole 
under  deep  and  under  light  anesthesia,  we  at  once  found  the  cue  to  the 
discharge  of  energy,  the  consequent  physiologic  exhaustion  and  the 
morphologic  changes  in  the  brain-cells. 

If,  in  the  course  of  abdominal  operations,  rough  manipulation  of  a 
parietal  peritoneum  is  made,  there  is  frequently  observed  a  marked 
increase  in  the  respiratory  rate  and  an  increase  in  the  expiratory  forces, 
even  to  the  extent  of  an  audible  expiratory  groan.  Under  light  ether 
anesthesia  severe  manipulation  of  the  peritoneum  often  causes  such 
vigorous  contractions  of  the  abdominal  muscles  that  the  operator  is 
greatly  hindered  in  his  work. 

Among  the  unconscious  responses  to  trauma  under  ether  anesthesia 
are  purposeless  moving,  withdrawing  of  the  injured  part,  and,  if  the 
anesthesia  is  sufhcientlj^  light  and  the  trauma  sufficiently  strong,  there 
may  be  an  effort  directed  toward  escape  from  the  injury.  In  injury 
under  ether  anesthesia  every  grade  of  response  may  be  seen,  from  the 
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Fig.  1. — Cerebellum  from  a  Normal 
Dog. 
Differential  Purkinje  cell  counts  from 
ten  normal  dogs  gave  averages  as  fol- 
lows: Active  cells,  71.2  per  cent.;  fa- 
tigued cells,  28.1  per  cent.;  exhausted 
cells,  0.7  per  cent.  Note  that  the  chro- 
matin in  the  Purkinje  cells  shown  in  the 
illustration  is  not  only  plentiful,  but  also 
in  large  and  distinct  granules. 


Fig.  2. — Cerebellum  from  a  Dog 
Reduced  to  Profound  Surgical 
Shock  Under  Ether  Anesthe- 
sia. 
Differential  Purkinje  cell  counts  from 
five  experiments  in  which  dogs  were  re- 
duced to  profound  surgical  shock  while 
under  ether  and  killed  before  recover- 
ing from  the  anesthetic  gave  averages 
as  follows:  Active  cells,  51.3  per  cent.; 
fatigued  cells,  37.3  per  cent. ;  exhausted 
cells,  11.4  per  cent.  Note  the  faded 
condition  of  the  cells  when  compared 
with  the  section  of  cerebellum  from  a 
normal  dog.  This  is  due  to  loss  of 
intranuclear  as  well  as  intracellular 
chromatin.  Compare  the  11.4  per  cent, 
of  exhausted  cells  (that  is,  cells  which 
are  so  injured  as  in  all  probability  to 
be  incapable  of  restoration  to  normal) 
due  to  shock  with  the  0.7  per  cent,  of 
exhausted  cells  found  in  the  normal 
dog. 
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slightest  change  in  the  respiration  or  in  the  blood-pressure  to  a  vigorous 
defensive  struggle.  As  to  the  purpose  of  these  subconscious  move- 
ments in  response  to  injury  there  can  be  no  doubt,  they  are  efforts  at 
escape  from  the  injury. 

Can  anyone  picture  the  actual  result  of  a  formidable  abdominal 
operation,  extending  over  a  period  of  half  an  hour  or  more  in  an  unanes- 
thetized  human  patient,  if  extensive  adhesions  are  broken  up,  or  if  a 
large  tumor  is  dislodged  from  its  bed?  In  such  a  case  would  not  the 
nervous  system  discharge  its  energy  to  the  utmost  in  efforts  to  escape 
from  the  injury,  and  would  the  patient  not  suffer  complete  exhaustion? 
If  the  traumata  under  inhalation  anesthesia  be  sufficiently  strong 
and  repeated  in  sufficient  numbers,  the  brain-cells  will  finally  be  deprived 
of  their  dischargeable  nervous  energy  and  become  exhausted,  just 
as  exhaustion  follows  a  strenuous  and  too  prolonged  muscular  exertion; 
for  example,  such  as  is  seen  in  endurance  contests.  Whether  the  nerve 
energy  of  the  brain  is  discharged  by  injury  under  anesthesia  or  whether 
by  ordinary  muscular  exertion,  identical  morphologic  changes  are  seen 
in  the  nerve-cells.  In  shock  from  injury,  in  exhaustion  from  overwork 
(Hodge  and  Dolley),  and  in  exhaustion  from  pure  fear,  the  general 
functional  weakness  is  similar— in  each,  a  certain  length  of  time  is  re- 
quired to  effect  recovery,  and  in  each  there  are  morphologic  changes 
in  the  brain-cells.  It  is  quite  clear  that  in  each  of  these  cases  the  al- 
tered function  and  form  of  the  brain-cells  are  due  to  an  excessive  discharge 
of  nervous  energy.  This  brings  us  to  the  next  question,  viz.,  What  deter- 
mines the  discharge  of  energy  from  trauma,  with  or  without  inhalation 
anesthesia?  We  postulate  that  the  discharge  of  nervous  energy  is 
determined  by  emotional  and  traumatic  stimuli;  that  is,  such  dis- 
charge of  nervous  energy  as  would  be  of  interest  to  surgeons.  We 
have  already  spoken  of  trauma.     We  will  now  consider  the  emotions. 

THE   DISTRIBUTION   OF  THE  EMOTIONS   IN   NATURE. 

We  will  first  consider  fear.  I  believe  that  it  can  be  shown  that  the 
emotion  of  fear  can  be  elicited  only  in  animals  that  utilize  a  motor  mech- 
anism in  defense  against  danger  or  escape  from  it.  The  defense  of  the 
skunk  is  a  diabolic  odor  which  repels  its  gross  enemies.  The  skunk  has 
no  adequate  equipment  for  defense  or  escape  by  muscular  exertion.  The 
skunk  has  little  or  no  fear.  Certain  species  of  snakes  are  protected  by 
venom.  They  possess  no  other  adequate  means  of  defense  or  escape. 
They  show  little  or  no  fear.  Other  animals,  because  of  their  prowess, 
have  but  few  fears.  The  lion,  the  grizzly  bear,  and  the  elephant  are 
examples.  Animals  having  armored  protection,  as  the  turtle,  have  little 
fear.  It  is  obvious  that  fear  is  not  universal.  Apparently  the  emotion 
of  fear  is  felt  only  in  those  animals  whose  self-preservation  is  dependent 
upon  an  uncertain  adequacy  of  their  power  of  muscular  exertion  either 
in  defense  or  in  fiight. 

What  are  the  principal  phenomena  of  fear?  They  are  palpitation 
of  the  heart,  acceleration  of  the  rate  and  alteration  of  the  rhythm  of 
the  respiration,  cold  sweat,  rise  in  body  temperature,  tremor,  pallor, 
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erection  of  the  hair,  suspension  of  the  principal  functions  of  digestion, 
muscular  relaxation,  fixation  of  the  muscles  of  the  eyes,  dilatation  of 
the  pupils.  The  function  of  the  brain  is  wholly  suspended,  except  that 
which  relates  to  the  self-protective  response  to  the  object  feared. 
Neither  the  brain  nor  any  other  organ  of  the  body  can  respond  to  any 
other  lesser  stimulus  during  the  dominance  of  fear. 

From  the  foregoing  it  w^ould  appear  that  under  the  influence  of  fear 
most,  perhaps  all,  of  the  organs  of  the  body  are  divided  sharply  into 
two  classes:  first,  those  that  are  stimulated,  and,  second,  those  that  are 
inhibited.  Those  that  are  stimulated  are  the  entire  muscular  system, 
vasomotor  and  locomotor  systems,  the  senses  of  perception,  the  respira- 
tion, the  mechanism  for  erecting  the  hair,  the  sweat-glands,  the  thyroid 
gland,  the  adrenal  gland  (Cannon),  and  the  special  senses.  On  the 
other  hand,  the  digestive  and  the  procreative  functions  are  inhibited. 
What  is  the  significance  of  this  grouping?  So  far  as  we  know,  the  organs 
stimulated  include  those,  and  only  those,  that  increase  the  efficiency  of 
the  animal  for  fight  or  for  flight.  It  is  through  skeletal  muscles  that  the 
physical  attack  or  escape  is  affected — these  muscles  alone  energize  the 
claws,  the  teeth,  the  hoofs,  and  the  means  for  flight.  The  increased 
action  of  the  heart  and  the  adrenalin  stimulation  of  the  blood-vessels 
greatly  increases  the  efficiency  of  the  circulation;  a  much-needed  in- 
creased efficiency  to  force  the  blood  into  actively  contracting  muscles; 
the  increased  action  of  the  thyroid  gland  augments  metabolic  activity; 
there  is  no  evidence  that  glycogen  is  actively  called  out,  it  being  the 
most  immediately  available  substance  for  the  production  of  energy; 
the  increased  activity  of  the  respiration  is  needed  to  supply  the  greater 
requirements  of  oxygen  and  the  elimination  of  the  increased  amount  of 
waste  products;  the  dilation  of  the  nostrils  affords  a  freer  intake  of  air; 
the  increased  activity  of  the  sweat-glands  is  needed  to  regulate  the  rising 
temperature  of  the  body  due  to  the  increased  metabolism.  The  ac- 
tivity of  the  organs  of  perception — sight,  hearing,  smell — are  heightened, 
so  that  the  nature  and  the  source  of  the  danger  may  with  the  greatest 
certainty  and  accuracy  be  appreciated.  It  could  not  be  a  mere  coinci- 
dence that  the  organs,  and  the  tissues  that  are  stimulated  in  the  emotion 
of  fear,  are  precisely  those  that  are  actually  utilized  in  the  perception  of 
danger  and  in  a  physical  struggle  for  self-preservation  which  might  fol- 
low. Among  the  organs  inhibited  are  those  that  have  mainly  to  do  with 
digestion  and  procreation.  Why  are  these  functions  inhibited?  If  an 
animal  could  dispense  with  his  bulky  digestive  organs,  whose  functions 
are  suspended  by  fear;  if  he  could,  so  to  speak,  clear  his  decks  for  battle, 
it  would  be  advantageous.  Although  the  marvelous  versatility  of  natural 
selection  apparently  could  devise  no  means  of  affording  this  advantage, 
it  turned  off  the  nervous  current  to  these  organs  and  saved  the  vital 
force  which  those  non-comhatants  ordinarily  consume  in  the  performance 
of  their  functions.  Whatever  the  origin  of  fear  maj'"  be,  its  phenom- 
ena are  apparently  due  to  a  stimulation  of  all  the  organs  and  tissues  that 
add  to  the  efficiency  of  a  physical  struggle  for  self-preservation  through 
the  motor  mechanism,  and  an  inhibition  of  the  function  of  the  organs 
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that  do  not  participate — the  non-combatants,  so  to  speak.  Fear  arose 
from  injury,  and  is  one  of  the  oldest  and  surely  the  strongest  emotion. 
By  the  slow  process  of  empiricism  nature  evolved  the  wonderful  defen- 
sive mechanism  of  many  animals  and  of  man.  Now,  the  stimulation  of 
this  mechanism  leading  to  a  physical  struggle  is  action,  and  the  sti?7iula- 
tion  of  this  mechanism  without  action  is  emotion. 

We  may  say  that  fear  is  a  phylogenetic  flight;  we  fear  not  in  our 
hearts  alone,  not  in  our  brains  alone,  not  in  our  viscera  alone;  fear 
influences  every  organ  and  tissue — each  organ  and  tissue  is  stimulated 
or  inhibited  according  to  its  use  or  hindrance  in  the  physical  struggle 
for  existence.  In  thus  utilizing  all  or  most  of  the  nerve  force  on  the  ner- 
vous muscular  mechanism  for  defense  alone,  a  greater  physical  power  is 
developed.  Hence  it  is  that  animals  under  the  stimulus  of  fear  are  able 
to  perform  preternatural  feats  of  strength.  Then,  too,  for  the  same 
reason,  the  exhaustion  following  fear  will  be  the  greater,  because  the 
powerful  stimulus  of  fear  drains  the  cup  of  nervous  energy,  though  no 
visible  action  may  result.  An  animal  under  the  stimulus  of  fear  may  be 
likened  to  an  automobile  with  the  clutch  thrown  out,  but  whose  engine 
is  racing  at  top  speed.  The  gasolene  is  being  used,  the  machinery  is 
being  worn,  but  the  machine,  as  a  whole,  does  not  move,  though  the 
power  of  its  engine  may  cause  it  to  tremble. 

Applying  this  conception  to  human  beings  of  to-day,  certain  myste- 
rious phenomena  are  at  once  explained.  It  must  be  borne  in  mind  that 
man  has  not  been  presented  with  any  new  organs  to  meet  the  require- 
ments of  his  present  state  of  civilization;  indeed,  not  only  does  he  possess 
the  same  type  of  organs  as  his  savage  fellows,  but  also  the  same  type  of 
organs  possessed  by  even  the  lower  animals.  In  fact,  the  present  status 
of  civilization  of  man  is  now  operated  with  the  primary  equipment  of 
brutish  organs.  Contrasted  with  the  entire  duration  of  organic  evolu- 
tion, man  has  come  down  from  his  arboreal  abode  and  resumed  his  new 
role  of  increased  domination  over  the  physical  world  but  a  moment  ago. 
And  now,  though  sitting  at  his  desk  in  command  of  a  complicated 
machinery  of  civilization,  when  he  fears  a  business  catastrophe  it  is  in 
the  terms  of  his  ancestral  physical  battle  in  the  struggle  for  existence. 
He  cannot  fear  intellectually,  he  cannot  fear  dispassionately,  he  fears 
with  all  his  organs,  and  the  same  organs  are  stimulated,  and  the  same 
organs  are  inhibited,  as  if,  instead  of  its  being  a  battle  of  credits,  of 
position  or  of  honor,  it  were  a  physical  battle  with  teeth  and  claws. 
Whether  the  cause  of  acute  fear  is  moral,  financial,  social,  or  stage- 
fright,  the  same  phenomena  are  seen.  The  phenomena  are  those  of 
physical  exertion  in  self-defense  or  escape.  There  is  not  one  group  of 
phenomena  for  the  acute  fear  of  the  president  of  a  bank  in  a  financial 
crash;  another  for  the  trusted  official  who  suddenly  and  unexpectedly 
faces  the  naked  probability  of  the  penitentiary,  or  of  the  hunter  with 
an  empty  magazine  and  the  grizzly  still  charging.  Nature  has  but  one 
means  of  response,  and  that  means  was  acquired  through  vast  periods 
of  evolution,  during  which  our  progenitors  struggled  with  bare  hands 
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and  naked  bodies  against  wild  beasts,  and  now,  whatever  the  cause  of 
fear,  the  phenomena  are  always  the  same — always  physical. 

From  the  foregoing,  and  from  other  considerations  in  biology, 
physiology,  and  the  clinic,  we  are  forced  to  conclude  that  man  is,  as 
Sherrington  has  well  said,  "a  motor  being."  The  mechanism  that  may 
be  excited,  and  which  may  become  exhausted  and  later  deranged  in  the 
course  of  a  surgical  operation,  is  the  motor  mechanism.  The  particular 
part  of  the  motor  mechanism  that  is  subject  to  exhaustion  is  the  brain- 
cell.  An  adequate  stimulus  of  any  receptor,  whether  of  the  special  senses 
or  the  receptors  for  pain,  impinges  upon  the  brain-cell  and  modifies 
it.  Each  time  this  occurs  the  brain-cell  responds  by  giving  up  a 
certain  amount  of  its  energy,  that  is  to  say,  the  sight  of  the  operating- 
room,  the  spoken  word  implying  danger,  the  taking  of  the  anesthetic, 
and  the  instrumental  injury  of  tissue  in  the  course  of  operation  and 
the  pull  of  the  stitches  after  the  operation,  all  are  capable  of  stimu- 
lating the  brain-cells  and  thereby  causing  them  to  use  up  their  energy- 
giving  substance.  Excluding  infection  and  hemorrhage,  one  could 
conceive  of  no  influence  whatsoever,  aside  from  the  factors  mentioned, 
that  plays  any  part  in  the  production  of  surgical  shock,  postoperative 
pain,  and  later  neurasthenia.  Let  us  now  picture  the  contact  of  a  pa- 
tient with  his  surgeon  from  the  time  of  consultation  until  the  patient 
is  finally  discharged.  This  contact  may  be  divided  into  the  folloAving 
principal  parts: 

The  first  consultation,  the  period  at  the  hospital  up  to  the  begin- 
ning of  anesthesia,  the  anesthesia,  the  operation  itself,  and  the  con- 
valescence. At  any  one  of  these  points  of  contact  the  patient  may 
receive  injury  and  consequent  impairment  of  the  brain-cells.  The 
want  of  tact  in  stating  a  diagnosis  and  recommending  an  operation  may 
cause  a  very  material  mental  shock;  the  lack  of  consideration  of  the 
patient  after  he  enters  the  hospital  up  to  the  time  that  the  anesthesia 
is  begun  may  fill  the  patient  with  fear,  hence,  injur}'-  to  the  brain- 
cells;  the  kind  of  anesthesia  and  its  method  of  administration  may 
cause  great  excitement,  hence,  further  damage  to  the  brain-cells;  every 
contact  during  the  operation  initiates  impulses  which  reach  the  brain- 
cells  and  further  impairs  them;  and,  finally,  inconsiderate  nursing, 
rough  dressings,  and  tactless  contacts  in  the  hospital  during  convales- 
cence may  add  to  the  sum  total  of  injury.  The  crucial  question  which 
now  arises  is  this:  What  can  be  done  to  minimize  or  entirely  abolish 
these  several  factors?  First,  it  is  only  by  experience  and  a  sympathetic 
understanding  of  the  sensibilities  of  patients  that  enables  any  surgeon,  at 
the  time  of  diagnosis  and  recommendation  of  operation,  to  reduce  to  a 
minimum  the  first  personal  contact.  The  pre-operative  stay  in  the  hos- 
pital can  be  made  least  harmful  by  the  highest  degree  of  efficiency  on  the 
part  of  the  nursing  and  resident  staff  of  the  hospital,  and  by  considerate 
attention  to  the  details  on  the  part  of  the  operating  surgeon,  together 
with  the  administration  of  a  small  dose  of  morphin  and  scopolamin 
an  hour  and  a  half  or  two  hours  before  the  operation.  As  to  the  anes- 
thetic, there  are  three  factors — the  first  is,  entire  quiet,  the  avoidance  of 
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everjd^hing  suggesting  the  operation  until  the  patient  is  unconscious; 
the  second,  the  use  of  the  pleasant  nitrous  oxid  anesthesia  instead  of  the 
repulsive  ether;  and,  third,  the  administration  of  the  anesthetic  by  a 
trained  anesthetist,  preferably  a  woman.  The  postoperative  backache 
is  minimized  by  a  warm-water  bed  on  the  operating-table  and  propping 
up  a  patient  after  operation. 

If  the  patient  has  received  no  damaging  brain  stimuli  up  to  the 
point  of  the  completion  of  anesthesia,  the  next  question  is,  How  can 
the  damaging  stimuli  incident  to  the  operation  itself  be  prevented  or 
minimized?  It  may  be  done  by  the  use  of  novocain  infiltration  through- 
out the  entire  field  of  operation  as  completely  as  if  the  entire  operation 
were  to  be  performed  under  local  anesthesia  only.  Under  these  circum- 
stances the  brain  remains  in  a  completely  negative  state  during  the 
entire  operation,  and  no  damage  has  been  done  to  the  brain-cells ;  hence, 
no  surgical  shock  up  to  this  point  has  been  given. 

The  next  point  that  arises  is,  How  can  we  prevent  the  severe  after- 
pains  following  abdominal  operation,  the  so-called  gas-pains,  associated 
with  distention  and  rigidity  of  the  abdomen?  First,  let  us  consider 
the  cause  of  these  postoperative  phenomena. 

ON  THE  CAUSE  AND  THE  PREVENTION  OF  POSTOPERATIVE    GAS- 
PAINS. 

The  phrase  postoperative  gas-pains  is  intended  to  include  a  defi- 
nite group  of  phenomena  following  operations  which  involve  the  peri- 
toneum. These  phenomena  are  painful  rumbling  of  gas  in  the  intestines 
with  inability  to  pass  flatus,  associated  with  distention  and  some 
rigidity.  The  gas  tends  rather  to  come  up  into  the  stomach  and  may  be 
eructated.  The  patient  is  frequently  under  the  impression  that  there 
is  obstruction,  either  mechanical  or  paralytic.  There  is  anorexia,  some- 
times nausea  or  vomiting,  and  to  a  certain  degree  there  is  anxious  facies. 
The  abdominal  pain  and  distention  is  in  some  cases  distressing,  and  is 
a  strong  rival  of  ether  anesthesia  as  the  most  unpleasant  memory  of  a 
major  operation.  So  far  as  I  am  aware,  there  have  as  yet  been  dis- 
covered no  means  of  preventing  it. 

It  is  overcome  measurably  by  enemata,  and  as  soon  as  there  is  a 
free  movement  it  disappears.  The  suffering  is  mitigated  by  hot  packs 
and  opiates. 

This  annoying,  baffling  phenomenon  is  associated  only  with  opera- 
tions that  involve  the  peritoneum.  But  not  every  operation  that  in- 
volves the  peritoneum  is  followed  by  it;  viz.,  incision  and  simple  drain- 
age of  local  abscesses,  incision  without  suturing  the  peritoneum,  and  es- 
pecially immune  are  incisions  into  the  peritoneum  in  vaginal  punctures. 

These,  roughly  speaking,  are  the  types  of  operations  that  cause  little 
or  no  gas-pains.  On  the  other  hand,  the  more  nearly  normal  the  peri- 
toneum, and  the  more  healthy  the  individual,  the  more  marked  is  the 
gas-pain.  They  follow  most  herniotomies,  appendectomies,  gastric, 
gall-bladder,  pelvic,  and  many  renal  operations;  very  marked  gas-pains 
follow  the  cases  in  which  a  rough  and  persistent  exploration  is  made. 
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It  occurred  to  me  to  seek  its  origin  in  a  general  biologic  law  of 
adaptation;  viz.,  that  when  the  abdomen  is  penetrated,  the  phyloge- 
netic  association  awakens  the  adaptive  inhibition  of  the  intestines  so 
as  to  place  the  animal  in  the  best  state  to  localize  and  overcome  infec- 
tion following  perforations.  Loss  of  appetite  and  muscular  rigidity 
and  even  vomiting  are  protective  measures. 

Now,  this  hypothesis  put  forward  to  explain  adaptive  phenomena 
can  be  easily  put  to  a  direct  test  as  follows:  The  patient  is  anesthe- 
tized as  usual,  but  the  entire  line  of  incisions  is  carefully  blocked  with 
novocain,  including  the  peritoneum.  If  then,  at  the  end  of  the  opera- 
tion, and  before  the  peritoneum  is  closed,  there  is  applied  around  the 
entire  line  of  stitches  a  complete  anesthetic  block  that  will  last  a  num- 
ber of  days,  such  as  50  per  cent,  alcohol  or  quinin  and  urea  hydro- 
chlorate,  and  if  in  stitching  the  peritoneum  every  stitch  is  placed  within 
this  blocked  zone,  then  the  afferent  impulses  caused  by  stitch  irritation 
are  blocked,  and  hence  cannot  excite  this  protective  mechanism  of 
intestinal  inhibition.  On  trial  of  this  method  it  was  found  that  such 
blocking  does  minimize  or  even  prevent  postoperative  gas-pains  in  all 
sorts  of  abdominal  operations.  The  hj^pothesis  is  a  part  of  the  general 
principle  of  biologic  adaptation. 

A  patient  managed  in  this  manner  will  have  had  excluded  the  various 
harmful  influences  or  associations,  which  can  be  best  designated  by  the 
word  "anoci-association" — that  is,  nocuous  or  harmful  association.  All 
the  various  factors  which  may  injure  the  brain-cells  are  nod-associations. 
If,  then,  we  so  conduct  the  patient  from  the  beginning  to  the  end  of 
his  surgical  contact  that  yioci-associations  are  excluded,  this  state  is 
best  described  by  the  new  word  ^'anoci-association." 

The  principle  here  enunciated  has  been  more  or  less  tested  in  a 
series  of  over  2000  operations  by  myself.  This  includes  surgical  risks 
of  every  description,  in  both  private  and  ward  patients,  in  the  Lakeside 
Hospital.  The  mortality  rate,  which  includes  death  from  any  cause  in 
the  hospital,  is  2.1  per  cent. 

In  the  last  1000  the  rate  has  fallen  to  1.8  per  cent. 

But  the  most  striking  result  is  the  almost  incredible  state  of  pres- 
ervation of  the  patient's  nervous  equilibrium,  and  the  extent  of  the 
diminution  of  postoperative  discomfort. 

Postoperative  nausea  or  vomiting  is  much  decreased;  there  are  no 
backaches;  little  or  no  gas-pains  or  distention;  the  pulse-rate  is  never 
increased  during  the  operation,  not  even  in  severe  cases  of  Graves' 
disease,  and,  excepting  in  Graves'  disease,  the  pulse-rate  after  the 
operation  rarely  shows  a  material  rise;  the  use  of  the  stomach-tube 
is  almost  unknown;  the  recovery  room  is  no  longer  required,  the  pa- 
tient going  back  immediately  to  the  bed  from  which  he  came;  the  work 
of  the  nurse  is  greatly  minimized,  and,  above  all,  more  than  90  per 
cent,  of  patients  thus  operated  upon  have  no  unpleasant  recollection  of 
the  day  of  their  operation. 

Summarizing,  we  may  say,  that  many  diseases  act  upon  the  brain- 
cells  injuriously.     Fear  and  trauma  act  in  a  similar  manner.     Thus 
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may  the  margin  of  safety  in  a  surgical  case  be  reduced.  The  conser- 
vation of  this  margin  of  safety  is  our  urgent  problem.  If  fear  be  ex- 
cluded, and  if  the  nerve-paths  between  the  field  of  operation  and  the 
brain  be  blocked  by  local  anesthesia,  there  will  be  no  discharge  of  energy 
due  to  the  operation;  hence,  there  can  be  no  shock,  no  exhaustion. 
Under  these  conditions  of  operation  the  nervous  system  is  protected 
against  nod-association,  whether  by  noci-perception  or  by  an  adequate 
stimulation  of  nociceptors.  The  state  of  the  patient  in  whom  all 
noci-associations  are  excluded  can  be  described  only  by  coining  a  new 
word.     That  word  is  "anoci-association.''  ^ 

1  For  Crile's  suggestions  as  to  anesthesia  by  nitrous  oxid  and  oxygen,  see  his 
chapter,  Vol.  VI.,  p.  950. 


CHAPTER   XCIX. 
FRACTURES/ 

By  Daniel  N.  Eisendrath,  M.  D., 

Chicago. 

Pathologic  Fractures  From  Bone  Cysts. — The  subject  of  bone 
cysts  interests  not  only  pathologists,  but  surgeons  as  well.  During 
recent  years  a  number  of  cases  of  spontaneous  or  pathologic  fractures 
have  occurred  as  the  result  of  the  development  of  a  bone  cyst  in  the 
shaft  of  the  long  bones.  These  cysts  may  be  single,  but  not  infrequently 
are  multiple.  None  of  the  long  bones  seem  to  be  especially  exempt  from 
invasion  by  this  process  of  inflammation.  Considerable  difference  of 
opinion  exists  among  pathologists  in  regard  to  the  pathogenesis  of  the 
process.  The  majority,  however,  are  agreed  that  it  is  a  low  grade  of 
inflammation,  termed  osteitis  fibrosa,  somewhat  allied  to  osteomalacia 
and  to  rachitis,  and  results  in  the  formation  of  a  large  cyst-like  cavity 
in  the  shaft  of  the  long  bones.  The  shaft  of  the  bone  is  greatly  expanded 
as  the  result  of  the  presence  of  the  cyst,  the  cortex  being  especially  thin, 
so  that  fracture  readily  occurs.  Fletcher  and  a  few  others  have  claimed 
that  the  cysts  are  the  result  of  the  softening  of  sarcomata  or  of  chondro- 
mata.  This  may  be  true  for  some  of  the  cases,  but  is  not  so  for  the  ma- 
jority. I  have  had  two  of  these  cases  of  bone  cj'^sts,  in  both  of  which  the 
presence  of  the  bone  cyst  was  only  suspected  when  a  spontaneous 
fracture  occurred.  The  x-ray  appearance  of  these  tumors  is  ver^-  char- 
acteristic (Fig.  23).  The  cortex  is  almost  as  thin  as  tissue  paper  and 
shows  the  line  of  fracture  quite  distinctly.  The  medulla,  instead  of  show- 
ing a  relatively  dark  shadow,  is  exceedingly  clear  and  often  shows 
trabecule  in  the  wall  of  the  cyst.  The  treatment  of  these  cases  is  prac- 
tically always  of  a  surgical  nature.  Thorough  drainage  of  the  cyst,  with 
evacuation  of  its  contents,  has  been  successful  in  a  number  of  cases. 
H.  M.  Sherman  and  others  have  attained  equally  good  results  by  filling 
the  cavity  with  salt  solution.  After  thorough  curettage  of  the  cyst  and 
filling  it  either,  as  suggested  by  Sherman,  with  normal  saline  solution 
or  with  bismuth  paste,  these  can  be  treated  further  as  a  simple  fracture. 
Union  usually  occurs  somewhat  more  slowly  than  in  the  case  of  ordinary 
fracture.  Refracture  occurred  in  one  of  my  own  cases  two  years  after 
apparent  union. 

Compound  Fractures.^But  little  change  has  taken  place  during 
the  past  five  years  in  the  treatment  of  compound  fractures.     The  general 
attitude  of  the  most  progressive  surgeons  is  that  conservatism  should  be 
'Supplementary  to  Chapter  XXIV.,  Vol.  II.,  p.  75. 
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our  keynote  in  the  treatment  of  such  an  injury.  Instead  of  the  elaborate 
method  of  disinfection  hitherto  in  use,  it  has  been  found  sufficient 
to  simply  shave  the  skin  thoroughly,  taking  care  to  scrub  away  from 
the  wound.  Tincture  of  iodin  may  be  employed,  instead  of  the 
ordinary  method  of  disinfection  with  green  soap  and  water,  etc.  The 
iodin  is  applied  directly  to  the  skin  without  shaving  it,  and  is  applied 
in  two  or  three  coats.  Many  surgeons  are  employing  this  method  of 
disinfection  with  tincture  of  iodin  in  preference  to  the  more  com- 
plicated methods,  and  report  equally  good  results  with  its  use.  It  is 
certainly  much  simpler,  and  involves  far  less  risk  of  carrying  dirt  from 


Fig.  23. 


-Bone  Cyst  (af  Upi'ek  End  of  Left  Humerus  in  Boy  of  Twelve)  Causing  Spontaneous 
Fracture.     Arrow  Points  to  Line  of  Fracture. 


the  surface  into  the  wound  and  thus  infecting  the  fracture  seat.  The 
majority  of  compound  fractures  are  not  infected,  and  often  only  become 
so  through  jneddlesome  interference.  In  Vol.  II.  the  details  of  the  con- 
servative treatment  have  been  taken  up  as  well  as  the  method  of  disin- 
fecting the  deeper  parts  in  those  compound  fractures  where  we  have 
good  reason  to  fear  a  primary  infection,  i.  e.,  at  the  time  of  injury. 

Another  step  in  advance  in  the  treatment  of  compound  fractures  is 
the  more  systematic  use  of  antitetanic  serum  as  a  prophylactic  measure, 
giving  1500  to  3000  units  as  a  preventive  dose.  This  is  now  employed 
as  a  routine  measure  in  many  hospitals,  the  dose  not  being  as  large  as 
would  be  given  for  a  curative  purpose,  but  of  the  amount  usually  given 
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for  immunization;  that  is,  about  half  of  the  ordinary  first  dose  given  for 
curative  purposes. 

A  few  surgeons  employ  the  Lane  bone-plate  in  order  to  secure  accu- 
rate apposition  in  cases  of  compound  fracture,  but,  in  my  o^^Tl  opinion, 
this  practice  is  not  to  be  encouraged.  It  is  best  to  wait  for  a  week  or 
ten  days,  in  order  to  escape  the  danger  of  infection  which  is  likely  to 
occur  when  the  bone-plates  are  used  in  compound  fractures.  Xot 
infrequently  a  recent  compound  fracture  becomes  infected  as  the 
result  of  such  manipulation,  resulting  in  necrosis  and  delayed  union. 
This  has  been  more  fully  discussed  under  the  heading  Operative  Treat- 
ment of  Simple  Fractures. 

METHODS    OF    EXTENSION    IN   FRACTURES   OF  THE  EXTREMITIES. 

Owing  to  their  belief  that  it  is  impossible  in  many  cases  of  fractures 
of  the  extremities  to  obtain  accurate  apposition  by  the  use  of  smy  of  our 
modern  methods  of  extension,  German  surgeons  have  been  warm  ad- 
vocates of  utilizing  other  means.  Since  1907  a  large  number  of  articles 
have  appeared  in  German  surgical  journals  advocating  tiie  use  of  one  of 
the  three  newer  methods  of  extension,  viz. :  the  Bardenheuer  method, 
the  Steinman  method,  and  that  of  Zuppinger. 

Bardenheuer's  Method  of  Extension. — The  first  to  suggest  the  use 
of  weight  as  extension,  applied  with  an  adhesive-plaster  dressing,  were 
American  surgeons — Gross  (in  1830),  Gurclon  Buck,  Crossby,  and  others. 
They  applied  it  in  fractures  of  the  femur.  The  method  was  introduced 
into  Germany  and  on  the  Continent  in  general  by  von  A'olkmann. 
Bardenheuer,  of  Cologne,  has  systematically  developed  the  method, 
and  has  introduced  a  number  of  changes  during  the  past  thirty  years. 
The  theory  of  Bardenheuer  is  the  following:  The  chief  cause  for  the 
development  of  malposition  and  the  maintenance  of  this  malposition  of 
fragments  in  fractures  is  the  retraction  of  all  of  the  tissues  which  sur- 
round the  fracture,  especially  of  the  muscles.  Since  the  cause  of  the 
dislocation  or  displacement  of  the  fragments  is  an  active  living  power 
or  force,  it  is  necessary  to  bring  into  play  a  permanentlj'  acting  force  to 
counteract  it.  The  bloody  infiltration  of  the  musculature  and  other 
tissues  around  the  fracture  is  followed  l^y  secondary  inflammation,  and 
the  muscles  are  in  that  way  shortened  as  the  result  of  connective- 
tissue  formation  wdthin  the  muscle  itself.  At  the  same  time,  there  is  a 
connective-tissue  transformation  of  the  entire  exudate  around  these 
fragments  at  the  seat  of  fracture.  The  object  of  the  Bardenheuer 
permanent  extension  is  to  overcome  this  elastic  and  inflammatory  mus- 
cular retraction.  We  have  been  accustomed  to  think  that  it  is  neces- 
sary only  to  overcome  muscular  contraction.  This  contraction  does 
not  last  long,  since  the  muscles  easily  become  tired  out.  Hence,  in 
order  to  overcome  the  more  important  factors  of  muscular  retraction  as  a 
result  of  connective-tissue  formation,  it  is  necessary  to  bring  extension 
into  play  as  early  as  possible  in  order  to  retain  as  far  as  possil^le  the 
normal  muscular  elasticity.  Through  the  use  of  extension  the  re- 
tracted muscles  are  permanently  stretched,  and  the  fragments  may  then 
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be  brought  into  apposition.  Since  the  muscles  around  a  fracture  do 
not  all  act  in  one  direction,  it  is  not  sufficient,  according  to  Bardenheuer, 
to  overcome  the  longitudinal  pull;  that  is,  to  apply  extension  only  in  a 
longitudinal  direction,  but  we  must  apply  extension  in  the  different 
directions  in  which  the  muscles  which  cause  the  displacement  act. 
By  overcoming  only  longitudinal  displacement  it  is  possible  to  get  a 
good  anatomic  result  in  only  a  very  small  proportion  of  cases.  Hence,  it 
is  also  necessary  to  overcome  the  rotary  and  lateral  displacements. 
These  other  forms  of   displacement — that  is,  overriding  or  lateral  dis- 


FiG.  24. — Mode  of  Action  op  Transverse  and 
Longitudinal  Traction  in  Fractures  op 
Shaft  of  Femur,  Treated  bt  Barden- 
heuer Method. 


Fig.  25. — Lateral  View  of  Relations  Shown 
IN  Fig.  24. 


placement  and  rotary — can  only  be  overcome  if  the  longitudinal  dis- 
placement has  been  previously  corrected  in  a  proper  manner.  With 
the  aid  of  such  longitudinal,  transverse,  and  rotary  pull  or  methods  of 
extension,  Bardenheuer  believes  that  he  can  overcome  the  various  forms 
of  displacement.  The  chief  objections  to  the  Bardenheuer  method  are 
that  it  is  not  adapted  for  use  by  the  general  practitioner.  It  requires 
an  immense  amount  of  care  on  the  part  of  the  surgeon,  daily  control,  the 
use  of  more  or  less  extensive  apparatus,  and,  finally,  a  considerable 
knowledge  of  mechanics  in  order  to  apply  the  apparatus  correctly. 
It  is  a  method  which  is  chiefly  applicable  to  hospitals,  and  even  there 
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cannot  be  entrusted  to  inexperienced  hands.  I  douljt  whether  the 
method  of  Bardenheuer  will  ever  be  a  vctv  popular  one  for  this  reason. 
Technic  of  Extension  According  to  Bardenheuer. — One  of  the  first 
requisites  is  a  bed  with  a  firm  hair  mattress,  since  the  extremities  come 
in  direct  contact  with  it  and  no  sphnt  or  sliding  apparatus  is  used. 
The  best  adhesive  plaster  is  that  which  is  now  in  general  use,  namely, 
the  so-called  zinc  oxid  adhesive  plaster,  causing  very  little  irritation, 
even  though  it  be  left  in  contact  with  the  skin  for  a  consideraljle  yx-nod 
of  time.  The  longitudinal  extension  is  applied  along  the  entire  length 
of  the  limb,  and  not  from  the  distal  fragments  alone,  as  is  so  frequently 
the  case  in  applying  the  ordinary  Buck's  extension.  By  applying  the 
adhesive  plaster  along  the  entire  length  of  the  extremity  the  extension 
acts  upon  the  superficial  and  deep  fascia,  and  through  it  upon  the  mus- 


FiG.  26. — Mode  of  Action  of  Transverse  and  Longitudinal  Traction  in  Fracture  of  Xeck 
OF  Femur,  According  to  Bardenheuer  Method. 


cles,  and  in  that  way  upon  the  periosteum  and  the  fracture  fragments. 
The  accompanying  illustration  (Fig.  26)  will  serve  to  show  the  various 
methods  of  applying  this  method  to  fractures  of  the  lower  extremity. 
For  all  such  fractures  except  those  of  the  lower  third  of  the  leg  proper, 
the  method  of  applying  extension  is  quite  similar  to  that  familiarly 
known  as  the  Buck  method  of  extension.  The  chief  differences  from 
this  well-known  method,  introduced  bj'-  Bardenheuer,  is  to  leave  the 
knee  and  ankle-joint  free  (Fig.  26),  and  also  to  apply  the  adhesive 
plaster  as  high  as  the  upper  border  of  the  trochanter  on  the  outer  side  of 
the  limb,  and  to  a  corres]:)onding  point  on  the  inner  side.  In  order 
to  avoid  hyperextension  at  the  knee  a  sand-bag  or  soft  jiillow  is  jilaeed 
under  the  knee. 

For  fracture  of  one  or  lioth  lioness  in  \\w  lower  \\\u\\  of  the  leg,  in 
addition  to  the  ordinary  Buck's  extension,  as  modified  by  Bardenheuer, 
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he  uses  a  method  of  extension  (Fig.  27)  which  reinforces  the  other 
extension  and  makes  more  direct  traction  upon  the  seat  of  fracture.  The 
ankle-joint  itself  is  protected  by  a  small  gauze  compress.  Two  figure- 
of-8  strips  of  adhesive  plaster  are  now  carried  around  the  ankle-joint, 
the  lower  strip  being  placed  so  that  its  center  lies  over  the  dorsal  aspect 
of  the  ankle-joint,  while  its  two  ends  are  crossed  just  below  the  insertion 
of  the  tendo  achillis.  The  upper  strip  is  so  placed  that  its  middle  lies 
over  the  tendo  achillis,  the  ends  crossing  on  the  extensor  side  of  the 


Fig.  27. — Bardenheuer's  Method  of  Extension  in  Fractures  of  Upper  End  of  Tibia. 


ankle-joint.  They  are  then  united  on  the  lower  side  or,  rather,  beneath 
the  longitudinal  extension  (Fig.  27).  A  weight  of  from  12  to  20  pounds 
is  put  on  the  lower  pieces  of  adhesive  plaster. 

In  the  upper  extremity,  longitudinal  extension  is  always  accom- 
plished by  placing  adhesive-plaster  strips  on  the  anterior  or  flexor  and 
posterior  or  extensor  surfaces  of  the  extremity,  with  ample  protection 
for  the  olecranon  processes.  The  wrist-  and  elbow-joints  are  left  free. 
The  same  is  true  of  the  forearm  and  arm  proper  for  about  2  inches 
above  and  below  each  of  these  joints.     Counterextension  is  made  by 
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raising  the  head  of  the  bed  (Fig.  29).  If  there  is  marked  abduction,  for 
example,  of  the  upper  fragment  in  cases  of  fracture  of  the  surgical  neck  of 
the  humerus,  the  extension  can  be  made  with  marked  abduction  of  the 
entire  arm  (Fig.  30).  Traction  in  the  direction  at  right  angles  to  the 
longitudinal  axis  of  the  limb  can  be  readily  applied,  both  in  the  case 
of  the  upper  and  lower  extremity,  by  applying  adhesive  plaster  at  the 
point  at  which  traction  is  desired,  and  carrying  it  in  a  similar  manner, 
described  under  the  ordinary  Buck's  extension  method,  across  the  side 
of  the  bed  (Fig.  31).  The  adhesive  plaster,  passing  around  the  limb 
in  order  to  make  lateral  traction,  is  either  sewed  or  fixed  by  means 


Fig.  28. — B.\rdenheuer's    Complic.\ted    Extension    App.^ratus    for   FR.\CTrRES   of   Sh.^ft  of 

Humerus. 


of  a  safety-pin  at  a  point  exactly  corresponding  to  the  middle  of  the 
limb  toward  which  traction  is  desired.  In  case  it  is  advisable  to  have 
rotary  traction  this  circular  piece  of  adhesive  plaster  can  be  united; 
that  is,  either  sewn  or  piimed  at  a  point  corresponding  to  the  upper  or 
lower  level  of  the  limb,  depending  upon  the  direction  in  which  rotary 
traction  is  desired.  Traction  at  right  angles  to  the  longitudinal  axis 
can  be  exerted  either  in  a  horizontal  or  vertical  plane. 

The  theory  upon  which  these  methods  of  overcoming  the  various 
displacements  are  based  is  quite  apparent  from  the  preceding  descrip- 
tion.    The  method  of  application  has  just  been  described.     Figs.  29-31 
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will  show  how  this  is  accomplished.     Barclenheuer  employs  a  consider- 
able amount  of  weight.     Objection  has  been  raised  to  this  on  the  part 


Fig.  29. — Bardenheuer's  Method  of  Longitudinal  Extension  in  Fractures  of  Upper  End  of 

Humerus. 

of  other  surgeons,  who  state  that  not  infrequently  it  is  followed  by 
much  muscular  weakness  and  very  lax  joints. 

In  cases  of  impacted  fracture,  correction  of  the  deformity  is  usually 
accomplished  immediately  by  anesthetizing  the  patient.     This  is  espe- 


FiQ.  30. — Bardenheuer's   Method    op   Extension  with  Marked  Abduction  in  Fractures  of 

Surgical  Neck  of  Humerus. 


cially  true  of  impacted  fractures  of  the  lower  end  of  the  radius  or  of 
fractures  of  the  forearm  with  angular  displacement.     In  cases  of  frac- 
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ture  of  the  neck  of  the  femur  or  of  the  upper  end  of  the  humerus  with 
impaction  no  effort  is  made  to  correct  it,  even  though  there  be  a  con- 
siderable amount  of  deformity.  One  can  gain  an  idea  of  the  enormous 
weights  which  are  employed  by  Bardenheuer  when  one  recalls  the  fact 
that  in  order  to  correct  longitudinal  displacement  in  cases  of  fracture 
of  the  shaft  of  the  femur  he  uses  nearly  60  pounds  of  weights.  For 
correcting  lateral  displacements— that  is,  for  the  transverse  traction- 
he  uses  about  10  pounds  of  extension.     For  the  treatment  of  fractures 


Fig.  31. 


-Bardenheuer's  Method  of  Overcoming  Forward  Displacement  of  Lower  Fragment 
IN  Fractures  of  Lower  End  of  Humerus. 


of  the  upper  extremity,  Bardenheuer  has  devised  a  number  of  very 
complicated  splints  which  require  great  mechanical  dexterity  to  adjust 
and  to  watch.  Those  interested  in  the  details  of  the  method  will 
find  a  more  complete  description  in  Bardenheuer  and  Graessncr's  book, 
published  in  1905. 

Steinmann's  Method  of  Extension  of  Fractures  b}  Nails. — Stein- 
mann,  of  Lucerne,  in  1907,'  was  the  first  to  describe  a  method  of  insert- 
ing a  steel  nail  into  the  e])i])hyseal  end  of  the  distal  fragment  of  fracture. 
1  Zentralbl.  Chir.,  1907,  p.  93S. 
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By  means  of  an  apparatus  (Fig.  32)  extension  was  then  made  on  the 
distal  fragment.  This  method  has  attracted  a  great  deal  of  attention 
in  Germany,  and  has  as  many  opponents  as  supporters.  The  insertion 
of  nails  into  the  distal  fragment  for  the  purpose  of 
extension  was  devised  independently  by  Steinmann, 
who  claims  to  have  been  ignorant  of  a  previous 
publication  of  Codi villa  in  1903.  Steinmann  also 
claims  that  his  method  differs  in  principle  from  that 
of  Codivilla,  inasmuch  as  the  nails  are  inserted 
directly  into  the  distal  fragment  of  the  broken  bone, 
and  its  application  is  not  limited  to  the  lower  ex- 
tremities, but  has  been  used  equally  as  much  in 
fractures  of  the  upper  extremity,  whereas  Codivilla 
has  only  employed  the  method  in  the  lower  ex- 
tremities by  inserting  a  nail  into  the  os  calcis.  The 
question  as  to  whether  a  nail  should  be  inserted 
into  each  side  of  the  distal  fragment,  or  through  the 
entire  fragment  from  one  side  to  the  other,  is  still 
a  matter  of  debate.  Becker^  claims  priority  for  the 
suggestion  that  the  nails  should  be  inserted  through 
the  entire  thickness  of  the  shaft  of  the  bone.  Stein- 
mann himself  believes  that  this  method  is  not  as 
good  as  his  own.  He  now  employs  a  long,  slender 
nail  (Fig.  33). 

Wilms  has  been  a  warm  advocate  of  this  method, 
and  uses  a  broader  nail,  with  a  notch  on  one  side, 
in  which  the  extension  is  applied.  Many  opponents 
of  the  method  claim  that  the  nail  enters  the  spongy 
portion  of  the  bone,  penetrating  the  cortex,  and  be- 
comes loosened  very  readily.  The  method  of  in- 
serting the  nails  is  as  follows:  The  patient  is  anes- 
thetizd,  and  after  thorough  disinfection  of  the  skin  a  small  incision  is 
made  and  the  thoroughly  disinfected  nail  is  inserted.  Steinmann  claims 
that  primary  infection  is  practically  impossible,  and  that  he  has  never 


Fig.  32. — Principle  of 
Applying  Exten- 
sion BY  Use  op 
Nails.  (Stein- 

mann.) 


ZiD 


Fig.  33. — Form  of  Round  Nail  Employed  bt 
Steinmann. 


Fig.  34. — Form    of    Flat    Nail    Employed  by 
Wilms. 


seen  any  inflammatory  reaction.     Others,  however,  have  observed  in- 
fection a  number  of  times. 

Anschutz^  saw  one  infection  in  12  cases.  He  believes  that  it  is  of 
special  value  in  old  fractures  or  in  certain  forms  of  delayed  union  and 
in  compound  fractures,  in  which  there  is  extensive  destruction  of  the 
skin  and  infection  of  the  soft  parts. 

1  Zentralbl.  Chir.,  1908,  p.  1417. 

2  Munch,  med.  Woch.,  1909,  No.  33. 
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Steinmann's  method  is  not  '^\'ithout  its  disadvantages,  and  cannot 
be  considered  as  a  normal  method  to  reduce  displaced  fragments.  It 
requires  constant  control  and  observation,  and  cannot  supplant  either 
Bardenheuer's  or  any  other  method  of  adhesive-plaster  extension.  It 
overcomes  the  longitudinal  displacement  better  than  the  lateral.  For 
recent  fractures  Steinmann  claims  that  it  is  not  necessary  to  u.se  such 
hea\y  weights  as  in  adhesive-plaster  extension.  ^lorian^  and  others 
claim  to  have  observed  infection  very  frequently  after  inserting  the  nails, 
so  that  it  was  necessary  to  remove  them.  The  extension  itseK  is  prac- 
tically painless  when  the  nails  are  used. 

Wilms  employs  a  weight  of  about  25  to  30  pounds  at  first;  later, 
12  to  18  pounds.  The  complete  reposition  of  the  fragments  is  usually 
accomplished  by  the  sixth  day,  so  that  after  that  time  one  scarcely 
needs  more  than  12  pounds.  In  some  cases  the  displacement  of  frag- 
ments is  even  overcorrected,  diastasis  resulting. 

If  the  semiflexed  position  is  used  in  recent  fractures,  it  is  not  even 
necessary  to  use  as  much  weight  as  when  the  leg  is  straight.  Wilms 
employs  flexion  in  the  upper  extremities  and  in  the  complicated  T-frac- 
tures  of  the  humerus,  and  believes  it  is  the  best  method  of  treatment. 
If  the  nail  passes  through  the  entire  thickness  of  the  bone  from  one  side 
to  the  other,  there  is  no  danger  of  injuring  vessels  or  nerves,  according 
to  Wilms. 

Anschutz  believes  that  it  is  of  use  only  if  other  extension  methods 
caimot  be  employed,  and  all  agree  that  it  is  excellent  for  fractures  which 
offer  great  obstacles  to  reduction.  In  addition  to  the  danger  of  infection, 
other  disadvantages  have  been  spoken  of  in  recent  articles,  such  as  press- 
ure gangrene  of  the  skin  at  the  place  where  the  nail  passes  through 
it;  loosening  and  rotation  of  the  nails;  overcorrection,  with  resulting 
formation  of  false  joints,  and  in  young  idi^'iduals  one  cannot  over- 
look the  possibility  of  endangering  the  integrity  of  the  epiphyseal 
cartilage. 

The  method  has  been  described  here  at  length,  since  it  has  met  with 
such  warm  discussion  in  Germany,  and  is  well  worthy  of  a  trial  under 
proper  precautions,  when  it  is  impossible  to  apply  other  methods  of 
extension. 

Zuppinger's  method  of  extension-  for  the  treatment  of  fractiu-es 
has  also  been  the  subject  of  much  discussion  in  Germany,  and  is  suffi- 
ciently employed  to  justify  its  description  here.  Zuppinger's  objections 
to  the  ordinary  methods  of  extension  are  that  they  produce  considerable 
damage  to  the  muscles,  which  later  causes  lengthening  of  the  period  of 
invalidism,  the  patients  not  being  able  to  work  for  a  much  longer  time 
than  he  thinks  ought  to  be  the  case.  He  believes  that  the  necessary 
lengthening  of  the  muscles  can  be  accomplished  without  using  hea^->- 
weights.  He  accomplishes  this  without  extension  In*  semiflexion  of  the 
hip  and  knee,  according  to  a  method  which  equalizes  muscular  tension 
(Figs.  35  and  36). 

1  Med.  Klin.,  1909,  SS.5. 

^  Beit.  klin.  Chir.,  vols.  xlix.  and  Lxiv.,  pp.  176-17S. 
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Montanclon^  and  Henschen-  have  made  a  careful  study  of  the  me- 
chanico-physiologic  condition  of  the  muscular  and  connective  tissue  in 
their  relation  to  fractures.  They  have  demonstrated  the  correctness  of 
Zuppinger's  views  that  the  elastic  pull  of  the  muscles,  which  is  the  cause 
of  the  displacement  of  the  fragments  of  a  fracture,  can  be  best  eliminated 
by  placing  the  joints  which  are  involved  in  a  semiflexed  position. 


/. 


Fig.  35. — Principle  of  Zuppinger's  Method  op  Extension. 


Whatever  tension  still  remains  can  be  overcome  by  a  very  slight  amount 
of  extension,  much  less  than  would  be  required  if  the-  extension  were 
made  with  the  limb  in  an  extended  position. 

VogeP  has  also  confirmed  these  views  by  actual  measurements,  and 
comes  to  the  conclusion  that  the  best  relaxation  of  the  muscles  of  the 
lower  extremity  can  be  attained  through  a  moderate  degree  of  flexion 


Fig.  36. — Apparatus  for  Zuppinger's  Method  op  Extension. 

of  the  hip  and  the  knee.  The  need  of  producing  relaxation  of  the  muscles 
is  not  a  new  principle,  having  been  brought  forward  by  Pott  as  early  as 
1768,  and  since  that  time  a  number  of  forms  of  apparatus  have  been 
suggested  to  bring  about  these  results. 

1  Arch.  Gen.  de  Chir.,  1908,  p.  2. 

2  Beit.  klin.  Chir.,  vol.  Ivii. 

3  Heilkunde,  1908,  p.  358. 
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The  apparatus  known  as  Hennequin's,  extensively  employed  in 
France,  is  based  upon  this  principle,  but  the  results  with  it  have  not  been 
satisfactory  enough  to  cause  its  general  adoption. 

The  application  of  Zuppinger's  method  is  shown  in  Figs.  36  and  37. 
Zuppinger  and  the  school  of  Kronlein  see  great  advantages  in  extension 
in  the  semiflexed  position  over  the  method  of  Bardenheuer,  which  they 
regard  as  a  relatively  rigid  extension  system,  whereas  theirs  is  a  flex- 


M;';A7^'/^i,ii''"-'^\\':.  ! 


Fig.  37. — Zuppingeh's  App.^ratus  in  Use. 

ible,  mobile  system  which  also  requires  less  w' eight.  They  do  not  agree 
with  Bardenheuer's  statement  that  the  flail  joints,  which  so  frequently 
remain  after  using  heavy  weights,  are  due  to  relaxation  of  the  ligaments 
and  joint  capsules,  but  they  believe  that  it  is  due  to  the  artificial  relax- 
ation and  overstretching  of  the  muscles  resulting  from  an  excessive 
amount  of  longitudinal  pull,  the  elasticity  of  the  muscles  being  entirely 
obliterated  by  the  method  of  Bardenheuer. 


Fig.  38. 

Henschen  and  Webstein  report  excellent  results  obtained  by  the  use 
of  Zuppinger's  method,  at  the  Surgical  Congress  in  1908. ^  The  number 
of  cases  which  had  been  treated  by  the  method  was  not  large,  the 
results  that  had  been  obtained  in  the  relatively  short  time  were  excellent 
from  a  functional  standpoint,  but  there  was  not  always  good  anatomic 
apposition.  Secondary  shortening  was  quite  frequent,  although  the 
shortening  has  been  primarily  overcome. 

1  Zontralbl.  f.  Chir.,  190S,  p.  153. 


METHODS    OF    EXTENSION    IN    FRACTURES    OF    THE    EXTREMITIES. 


173 


Bardenheuer  believes  in  the  principle  of  relaxation  of  the  muscles 
in  the  treatment  of  fractures,  and  applies  it  in  the  treatment  of  fractures 


Fig.  39. 


of  the  upper  extremities,  but  he  has  been  unable  to  obtain  as  satisfactory 
results  in  fractures  of  the  lower  extremities  by  the  use  of  Zuppinger's 
method  as  with  his  own. 


Fig.  40. 


The  application  of  transverse  or  rotary  traction  is  very  difficult  in 
the  Zuppinger  method,  and  Bardenheuer  believes  that  the  time  has  not 
yet  come  for  its  more  general  use.  There  have  been  so  many  improve- 
ments in  the  different  forms  of  Zuppinger's  apparatus  that  nothing  re- 
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mains  except  the  principle.     None  of  these  methods,  in  my  own  opinion, 
is  yet  sufficiently  well  established  to  displace  the  standard  methods 


Fig.  41. 


of  extension  as  employed  in  America  or  England,  except  under  special 
conditions. 

I  believe  that  all  three  of  these  methods  of  extension  will  not  remain 
as  permanent  aids  in  the  treatment  of  fractures  of  the  long  bones. 


IK   Arn.icATiON  of  1 '.\t!:nm(ix  in  Fracti-kfs  of  the  Femoral  Shaft  of 
CuiLDHEN,  According   to  the  Schede   Method. 


The  apparatus  is  too  complicated   and  requires  too  much  personal  at- 
tention ever  to  become  very  popular. 
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OPERATIVE   TREATMENT   OF  SIMPLE  FRACTURES. 

In  Vol.  II.,  p.  123,  this  subject  was  discussed  fully.  Since  the  pub- 
lication of  these  views  there  has  been  very  active  interest  in  the  question. 
Some  surgeons  have  taken  the  radical  position  that  in  every  fracture 
whose  fragments  cannot  be  brought  into  accurate  apposition  operative 
interference  is  indicated.  A  second  group  of  equally  competent  and 
experienced  surgeons  hold  the  more  conservative  view  that  but  few 
fractures  should  be  operated  upon,  and  that  a  good  functional  result  will 
follow  non-operative  methods  of  treatment,  although  the  anatomic  re- 
sult leaves  much  to  be  wished  for.  The  safest  and  sanest  position  would 
seem  to  be  one  midway  between  the  radical  and  conservative  groups. 
The  chief  objections  to  the  radical  view  are  the  following:  (1)  Many 
fractures  are  treated  by  the  general  practitioner  or  those  whose  experi- 
ence in  surgery  is  limited.  (2)  An  x-rsij  picture  will  not  infrequently 
give  an  exaggerated  idea  of  the  amount  of  displacement.  Inspection 
and  palpation  will  reveal  little  if  any  deformity,  yet  the  radiograph  will 
show  a  much  greater  relative  displacement.  (3)  Many  cases  with  a 
relatively  poor  anatomic  result  will  give  an  excellent  functional  result. 

So  far  as  the  general  question  of  operative  interference  is  concerned, 
the  generally  accepted  view  at  the  present  time  is  that  of  those  who  hold 
a  middle  position.  If  the  conditions,  so  far  as  asepsis  is  concerned,  are 
perfect,  if  it  is  impossible,  after  repeated  manipulations  under  anes- 
thesia, to  obtain  a  satisfactory  reduction,  and  finally,  if  the  surgeon 
has  a  knowledge  of  the  special  mechanical  appliances  which  are  now  in 
use,  operative  measures  should  be  resorted  to  early.  No  class  of  opera- 
tions requires  a  more  perfect  degree  of  asepsis  than  those  upon  fractures. 
Much  of  the  feeling  of  discontent  with  the  use  of  the  Lane  plates  is  due 
to  the  fact  that  the  details  of  asepsis  and  of  a  well-equipped  arma- 
mentarium have  been  overlooked.  As  is  true  of  so  many  waves  of 
enthusiasm  which  follow  the  introduction  of  new  methods  in  surgery, 
and  their  application  to  all  classes  of  cases  and  by  many  men  without 
the  proper  facilities  and  training,  the  result  has  been  that  the  Lane 
method  has  suffered  from  much  unjust  criticism. 

We  have  at  present  three  methods  of  holding  fragments  of  fractured 
bones  in  apposition  after  an  open  reduction.     These  are: 

1.  The  use  of  some  absorbable  suture  material,  like  kangaroo 
tendon. 

2.  The  use  of  silver  or  bronze-aluminum  wire,  of  steel  nails,  or 
special  steel  clamps,  like  the  Gussenbauer  or  the  Parkhill. 

3.  The  use  of  the  Lane  bone-plates. 

Kangaroo  Tendon. — In  fractures  of  the  patella  the  majority  of 
operators  obtain  most  satisfactory  results  by  bringing  together  the 
edges  of  the  torn  aponeurosis  and  periosteum,  without  penetrating 
the  bone  itself.  For  this  operation  and  for  the  smaller  bones  in  adults, 
like  the  clavicle,  metacarpals,  etc.,  as  well  as  all  of  the  bones  in  children, 
except  the  tibia  and  femur,  this  suture  material  is  ideal  in  every 
respect. 
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Wire,  NailS;  Ivory  Pegs,  and  Clamps. — The  field  of  usefulness  of  all 
of  these  has  become  more  limited,  having  been  supplanted  in  many 
cases  by  the  Lane  bone-plates.  Steel  nails  and  ivory  pegs  are  most 
satisfactory  in  fractures  of  the  neck  of  the  femur.  Silver  or  bronze- 
aluminum  wire,  introduced  through  the  cortical  layer  on  the  side 
toward  the  operator  only,  do  not  maintain  apposition  of  the  fragments  as 

firmly  as  plates,  but  will  suffice  in  many 
cases  if  plates  are  not  available.  Clamps 
have  won  but  few  supporters,  although 
Dr.  Leonard  Freeman  states  that  he  has 
been  well  pleased  with  the  results  ob- 
tained by  employing  a  clamp  of  his  own. 


Fig.   43. — Compound    (Spiral)     Fracture    of 

Middle  of  Tibia. 

Fragments    united    by    silver     wire.     Excellent 

fractional  result  in  spite  of  overlapping. 


Fig.  4-1. — Comminuted  Fracture  of  Both 
Bones  of  Leg  Before  Use  of  Lane  Plate. 
(L.  L.  McArthur.) 


Use  of  the  Lane  Bone-plates. — In  1905  ]Mr.  Arbuthnot  Lane,  of 
London,  in  his  "  Operative  Treatment  of  Fractures,"  stated  that  he  had 
made  it  his  habitual  practice  for  the  preceding  thirteen  years  to  oper- 
ate on  all  cases  of  fractures  of  the  long  bones  in  which  he  was  not  able  to 
obtain  accurate  apposition  of  fragments.  The  majority  of  his  illustra- 
tions are  those  of  spiral  fractures.  That  this  form  is  far  more  frequent 
than  formerly  l^elieved,  and  much  more  difficult  to  reduce  than  any  other 
variety,  has  been  descrilxnl  on  p.  187.  In  his  later  articles,  Lane  says 
that  he  had  extended  his  method  so  as  to  include  almost  everv  fracture. 
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This  radical  position  is  much  to  be  deplored  for  the  reason  stated  on 
p.  175.  There  is,  however,  little  difference  of  opinion  in  regard  to  the 
great  value  of  the  method  in  cases  in  which  reduction  is  impossible,  or 
when  the  fragments,  even  after  reduction,  cannot  be  held  in  place,  and 
in  cases  of  delayed  or  non-union.  The  objections  to  the  method 
are  that,  if  the  least  degree  of  infection  occurs,  the  plate  acts  as  a  foreign 
body  and  a  sinus  persists  until  the  plate  is  removed.  The  Lane  tech- 
nic  must  be  followed  if  the  danger  of  infection  is  to  be  reduced  to  a 
minimum.     The  chief  points  as  recommended  by  Mr.  Lane  are: 


Fig.  45. — Comminuted  Fracture  of  Both 
Bones  of  the  Leg  After  Use  op  Lane 
Plate.      (L.  L.  McArthur.) 

Compare  with  Fig.  44. 


Fig.  46. — X-ray  Taken  Through  Plaster 
Cast  of  Comminuted  Fracture  of  Both 
Bones  of  Leg  After  Use  of  Lane  Plate. 
(L.  L.  McArthur.) 

Compare  with  Fig.  44. 


(1)  Special  forceps  secure  the  edges  of  the  sterile  sheets  to  the  under 
surface  of  the  divided  skin  margin.  The  operator  and  all  assistants 
should  wear  rubber  gloves,  and  great  care  should  be  exercised  so  that 
the  fingers  do  not  enter  the  wound,  and  that  no  instruments  which  have 
been  touched  are  allowed  to  come  in  contact  with  the  exposed  tissues. 
There  should  be  a  minimum  amount  of  manipulation  of  the  exposed  frag- 
ments and  as  little  of  the  periosteum  stripped  off  as  possible. 

(2)  The  bone-plates  commonly  used,  called  the  Lane  plates,  are 
made  of  fine  grade,  cold  rolled,  blue  steel,  provided  with  four  to 
eight  reinforced  screw  holes,  arranged  in  series  of  two,  three,  and 
four  at  each  end,  with  a  strong,  solid  band  between.     The  steel  screws 
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are  threaded  to  their  heads,  and  are  of  such  length  that  when  driven 
home  they  reach  to  the  medullla,  passing  through  one  cortical  thick- 
ness. No  screw  should  ever  be  placed  nearer  than  j  inch  from  the  seat 
of  fracture. 

Many  surgeons  use  a  special  bone-clamp  to  hold  the  plate  in  posi- 
tion, while  a  bone-drill  bores  holes  preparatory  to  inserting  the  screws. 
A  very  useful  instrument  is  one  to  hold  the  screws  in  position  while 
they  are  being  driven  into  the  holes  made  by  the  drill.  Edward  Martin^ 
has  had  a  special  plate  made  of  vanadium  steel,  and  uses  a  special  bone 
clamp  and  screw,  which  have  proved  to  be  of  great  service.  After 
insertion  of  the  plate  and  suture  of  the  wound  a  plaster  cast  is 
applied.  Until  some  appliance  is  devised  to  hold  fragments  in  posi- 
tion, which  will  have  the  strength  of  the  Lane  plates,  but  will  be 
absorbable,  the  Lane  plate  can  be  warmly  recommended,  if  used 
when  indicated  and  with  the  precautions  as  to  asepsis,  etc.,  above 
described.  Suppuration  may  necessitate  removal  of  the  plate,  but  even 
in  such  cases  much  good  will  have  been  accomplished  by  its  use. 

Dislocation  and  Fractures  at  the  Anterior  End  of  the  Rib. 
— Separations  of  the  ribs  from  the  sternum  occurs  relatively  rarely. 
They  are  usually  the  result  of  direct  violence,  such  as  crushing  of  the 
chest.  The  displacement  of  the  cartilage  may  be  either  forward 
or  backward.  Except  for  the  local  tenderness,  the  slight  deformity, 
and  the  occasional  soft  crepitus  on  respiration  and  cough  there  are  no 
special  symptoms.  Practically  the  diagnosis  rests  on  palpation,  and 
in  the  absence  of  displacement,  on  tenderness.  The  treatment  consists 
of  attempts  by  pressure  to  reduce  the  displacement.  If  successful,  the 
displaced  cartilage  can  then  be  held  in  place  by  strapping  in  the  manner 
customary  with  fractures  of  the  rib.  If  necessary  an  aseptic  gimlet 
could  be  introduced,  in  order  to  make  traction  on  one  fragment  while 
the  other  fragment  is  pressed  backward. 

Separation  of  the  costal  cartilages  from  each  other  may  occur 
either  between  the  sixth  and  the  seventh,  or  between  any  of  the  ribs  from 
the  sixth  to  the  tenth.  It  is  usually  the  result  of  direct  violence  from 
crushing  of  the  chest,  or  from  a  simple  blow  or  fall  so  received  else- 
where on  the  rib  as  to  be  transmitted  to  this  point.  The  diagnosis  rests 
upon  localized  tenderness  and  some  pain  on  breathing.  Upon  manipu- 
lation there  is  often  a  soft  click  to  be  felt,  due  to  one  cartilage  sliding 
upon  another.  The  immobilization  of  the  chest  usually  gives  instant 
rehef. 

Dislocation  of  the  rib  from  the  cartilage  occurs  more  commonl>- 
than  either  of  the  last  tAvo  (Cotton).  The  costochondral  articulation 
forms  a  distinct  joint  deformity  which  may  easily  be  separated,  giving 
rise  to  quite  noticeable  deformity.  The  dislocation  can  usually  be 
readily  reduced  and  held  in  place  with  a  strip  of  adhesive  plaster. 
1  Surg.,  Gyn.,  and  Obst.,  August,  1911. 
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Fractures  of  the  Elbow.— Classification  of  Fractures  of  the 
Elbow  in  Children. — In  addition  to  the  well-recognized  varieties,  such 
as  (1)  supracondylar  (including  T-  and  Y-fractures),  (2)  separation 
of  the  whole  epiphysis,  (3)  separation  of  the  external  condyle,  and  (4) 
separation  of  the  internal  epicondyle,  I  also  believe  that  the  variety 
described  by  Kocher  as  the  diacondylar,  and  so  well  illustrated  in 
Ashhurst's  recent  essay  on  fractures  of  the  elbow,  deserves  to  receive 
a  place  as  a  fifth  variety. 

The  suggestion  of  Cotton^  to  separate  fractures  of  the  elbow  into 
two  classes — those  of  adults  and  those  of  children — is  a  very  ]ir:K'tical 
one,  because  some  of  the  fractures  r 
which  occur  in  children  are  not  found 
in  adults,  and  there  is  apt  to  be  less 
confusion   when  they  are    spoken    of 


Fig.  47. — Y-shaped  Fracture  of    Lower  End        Fk;.  4<s.  -  1  )ia( undvlah   Fracture    of    Lower 
OF  Humerus  in  a  Girl  of  Ten.      (Michael  End  of  Humerus. 

Reese  Hospital.) 

separately.  In  the  former  are  included  the  following  varieties:  (1) 
Supracondylar;  (2)  T-fracture;  (3)  fracture  of  the  external  condyle; 
(4)  of  the  external  epicondyle;  (5)  of  the  capitellum;  (6)  of  the  internal 
condyle;  and  (7)  of  the  internal  epicondyle. 

Treatment. — The  standard  method  of  treatment  for  the  majority 
of  fractures  of  the  lower  end  of  the  humerus  still  remains  the  im- 
mobilization of  the  elbow  in  flexion  at  a  right  angle.  The  treatment  by 
acute  flexion  is  used  by  comparatively  few  surgeons.  It  is  especially 
indicated  where  there  is  a  marked  tendency  toward  backward  displace- 
ment.    The  extended  position  is  rarely  employed. 

Fractures  of  the  Lower  End  of  the  Radius. — The  routine  use 
of  the  a:-ray  has  taught  us  much  in  regard  to  the  different  varieties  of 
1  Fractures  and  Dislocations,  1910. 


180 


FRACTURES. 


fractures  of  the  lower  end  of  the  radius  and  ulna,  as  well  as  the  study  of 
fractures  of  the  carpal  bones.  One  of  the  most  interesting  papers  in  the 
recent  literature  of  this  subject  is  that  of  Lilienfeld.^  He  examined 
115  cases  with  the  a;-ray.  Only  a  few  cases,  that  is,  those  in  w^hich 
no  displacement  exists,  heal  with  a  perfect  anatomic  result.  In  all 
others  one  can  find  displacement.  One  of  the  chief  points  of  interest 
in  his  paper,  and  one  which  I  have  found  true  in  a  large  number  of  my 
own  cases,  is  that  the  majority  of  such  cases  are  typical  Colles'  fractures 
with  impaction.  The  main  object  of  our  reduction  should  be  to  break 
up  this   impaction.     Lilienfeld's    cases    were    those    which    had    been 

sent  to  his  Institute  for  passive  move- 
"   ment,  etc.,  on  account  of  more  or  less 


•Fig.  49. — Side  View  of    Low   Supracoxdyloid 
(Diacondylar)  Fracture  of  Humerus. 


Fig.  50. — Impacted  Fracture  of  Lower  End 
OF  Radius  (Typical  Colles'  Fracture 
With  Impaction). 


stiffness  of  the  wrist-joint.  He  believes  that  the  proper  method  of 
treating  Colles'  fractures  is  to  place  the  patient  under  an  anesthetic 
and  make  reduction  by  means  of  strong  traction,  thus  breaking  up  the 
impaction.  In  115  Colles'  fractures  he  found  more  than  50  per  cent,  of 
them  impacted.  Many  of  them  are  accompanied  by  fractures  of  the 
carpal  bones.  There  may  be  only  a  fissure  without  separation,  but  in 
other  cases  the  a;-rays  show  us  a  dislocation  of  the  carpal  bones.  In  -l-l 
of  his  115  cases  a  fracture  of  the  styloid  process  of  the  ulna  accompanied 
it.  There  is  no  doubt  in  my  own  mind  that  many  of  the  deformities 
following  Colles'  fracture  are  due  to  the  fact  that  frequently  this  im- 
paction is  not  recognized.  One  cannot  too  strongly  urge  the  surgeon 
to  take  careful  .r-ray  pictures  of  these  injured  extremities  in  two  direc- 
^Archiv.,  klin.  Chir.,  vol.  Ixxxii. 
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tions,    namely,    in   an   anteroposterior   and   a   lateral   position.     Not 
infrequently  the  impaction  is  seen  in  one  position  better  than  in  the 


•^■^^ 


Fig.  51. — Anteroposterior  View  of  Impacted 
CoLLEs'  Fracture.     (Michael  Reese  Hospital.) 


Fig.  52. — Impacted  Fracture  of  Lower  End 
OF  Radius  (Typical  Colles'  Fracture 
With  Impaction). 


other,  and  one  should  never  be  content  with  simply  a  view  in  the  antero- 
posterior direction,  so  customarily  taken.     The  detection  and  early 


Fig.  53. — Impacted  Colles'  Fracture  with 
Displacement  Toward  Radial  Side. 
(Michael  Reese  Hospital.) 


Fig.  54. — Lateral  View  of  Impacted  Colles' 
Fracture  With  Typical  Backward  and 
Upward  Displacement  of  Lower  Frag- 
ment. 


breaking  up  of  this  impaction  will  certainly  create  quite  a  difference 
in  our  results  in  the  future. 
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Fractures  of  the  Carpal  Bones.— This  subject  is  discussed  at  length 
in  Vol.  II.,  p.  209.  it  was  formerly  believed  that  isolated  fractures  of 
the  carpal'  bone  were  of  rare  occurrence.     The  routine  use  of  the  .r-rays 


^ 


Fig.  55. — Fracture    of    Carpal     Bones     and 

Lower  End   of  Radius  in   Boy   of  Ten. 

Anteroposterior  view. 


Fig.    56. — Flexion      Deformity      Following 

Fracture  of  the  Carp.\l  Bones. 

Laterial  view  of  Fig.  55. 


in  the  examination  of  injuries  of  the  lower  end  of  the  radius  and  ulna  has 
shown  that  a  fracture  of  a  single  carpal  bone  may  occur  even  though 
there  is  no  associated  injury.  We  may  have  isolated  fractures  of  any 
of  the  seven  carpal  bones.     Of  course  the  scaphoid  and  semilunar  are 


Fig.  57. — Fracture    Through    Neck,  of  Mktac  ahpal  Hone  of  Little  Finger  With  Angular 

Displ.\ce.ment. 

the  bones  most  commonly  involved,  but  it  must  he  borne  in  mind  that 

any  of  the  others  may  be  broken  alone.    An  interesting  contribution  is 

that  of  Finsterer.i      In  addition  to  5  of  his  own  he  collected  33  cases 

1  Bcitriigc  klin.  Chir.,  vol.  Ixiv. 
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from  literature.  None  of  these  were  caused  by  direct  violence,  the  mode 
of  production  usually  being  that  of  compression  after  falls  on  the  fore- 
arm or  hand  while  the  latter  was  in  dorsal  flexion.  There  is  usually  no 
crepitus.  The  anteroposterior  diameter  of  the  wrist  is  increased,  and 
there  is  limitation  of  extension  and  great  pain  upon  attempts  to  extend 
the  wrist. 

A  very  characteristic  symptom  is  intense  pain  upon  tapping  directly 
over  the  proximal  end  and  head  of  the  third  metacarpal  bone.  One 
should  always  take  a;-ray  pictures  in  two  directions.  The  suggestion  of 
Codman  for  taking  pictures  of  the  scaphoid,  by  placing  the  two  wrists 
of  the  patient  in  adduction,  would  apply  equally  well  to  the  semilunar, 
by  changing  the  position  to  that  of  abduction. 


Fig.  58. — Tkansverse  Fracture  of  Both  Bones  op  Forearm,  Anteropobtekiuk  and  Lateral 

Views,  in  a  Boy  of  Ten. 

These  two  illustrations  emphasize  the  necessity  of  taking  views  of  a  fracture  in  two  directions.     In  the 

lateral  exposure  a  marked  displacement  is  seen. 

The  deformity  when  present  should  be  corrected  by  traction,  and 
movements  begun  as  soon  as  possible — i  e.,  after  the  third  week.  If 
the  deformity  cannot  be  corrected  by  manipulation,  operation  must  be 
resorted  to. 

Fractures  of  the  Neck  of  the  Femur  in  Adults. — Treatment  by 
Royal  Whitman  Method. — The  so-called  abduction  method  of  treat- 
ment of  these  fractures  has  gained  in  favor  since  the  former  chapter  on 
fractures  was  written.  Whitman  and  others  have  warmly  recommended 
its  use.  A  body  cast  is  applied  while  an  assistant  slowly,  and  under  gen- 
tle traction,  abducts  the  injured  limb,  the  surgeon  meanwhile  support- 
ing the  joint  with  his  hand  and  pressing  gently  downward  upon  the 


184  FRACTURES. 

trochanter.  When  the  normal  hmit  has  been  reached  a  long  plaster 
cast  is  applied.  The  cast  is  strengthened  beneath  the  joint  by  a 
bar  of  steel  or  aluminum  shaped  like  the  Thomas'  hip  splint.  The 
leg,  when  the  cast  is  completed,  is  in  an  abducted  position,  as  near 
to  45  degrees  as  possible. 

Fractures  of  the  Neck  of  the  Femur  in  Early  Life.— Whitman's 
view  that  the  majority  of  cases  of  fracture  of  the  neck  of  the  femur 
in  early  life  are  true  fractures  and  not  epiphyseal  separations  is  generally 
supported  by  increasing  experience  in  this  country.  Foreign  T\Titers 
still  cling  to  the  idea  that  the  injury  at  the  neck  of  the  femur  is  more 
frequently  an  epiphyseal  separation  than  a  true  fracture,  as  Whitman 
maintains.  Figure  59  was  taken  from  an  injury  of  the  neck  of  the 
femur  in  a  boy  of  ten  who  had  fallen  from  a  third  storj^  window,  sus- 
taining at  the  same  time  a  spiral  fracture  of  the  shaft  of  the  humerus 


Fig.  59. — Fracture  of  Neck  of  Femur  at  Junction  -with  Shaft  in  a  Boy  of  Ten.     (Michael 

Reese  Hospital.) 

and  a  contusion  of  the  kidney.  Examination  of  this  radiograph  sup- 
ports the  view  of  Whitman,  namely,  that  the  fracture  is  a  true  one  of  the 
neck  of  the  femur,  resembling  to  a  great  extent  that  occurring  in  adults. 

Fractures  of  the  Acetabulum. — That  fractures  of  the  acetabular 
rim  are  not  as  infrequent  as  had  been  thought  before  the  use  of  the  .r-rays 
was  referred  to  in  the  former  chapter.  During  the  past  few  years  we 
have  also  learned  that  many  of  the  acetabular  fractures  are  truly  also 
central  dislocations  of  the  hip,  that  is,  fractures  of  the  acetabular  cup 
or  cotyloid  cavity,  more  or  less  complete,  with  dislocation  of  the  head 
of  the  bone  through  the  fracture  opening  into  the  pelvis.  This  is  fully 
discussed  in  the  supplementary  chapter  on  Dislocations  (Yo\.  VI.,  p.  208). 

Isolated  Fracture  of  the  Lesser  Trochanter. — Pochammer^ 
reported  a  case  of  isolated  fracture  of  the  lessor  trtx'hantcM-  which  was 
^  Archiv.  klin.  Chir.,  vol.  .xci. 


SPECIAL    FRACTURES. 


185 


diagnosed  by  the  deep-seated  pain  over  the  lesser  trochanter,  inability 
to  lift  the  limb,  or  to  flex  or  extend  it  at  the  hip.  The  diagnosis  was  con- 
firmed by  a  skiagraph. 

Dislocation  of  the  Hip  Complicated  by  Fracture  of  the  Neck 
of  the  Femur.^ — Monks^  reports  2  cases  of  this  rare  form  of  injury.  One 
of  these  was  an  anterior  dislocation  (pubic)  of  the  head  of  the  right  femur, 
complicated  with  fracture  through  the  neck  of  the  bone.  The  disloca- 
tion was  reduced,  but  death  occurred  a  few  hours  later.  The  second  case 
was  also  an  anterior  dislocation  (low  thyroid)  of  the  head  of  the  femur, 
complicated  by  fracture  of  the  great  trochanter  and  of  the  acetabulum. 
Monks  has  only  been  able  to  find  a  few  cases  of  dislocation  of  the  hip 


Fig.  60. — Obturator  Dislocation  of  Hip  -with  Fracture  of  Neck  of  Femur.     (Own  case.) 


complicated  with  fracture  of  the  neck  of  the  femur.  In  some  of  them  the 
dislocation  was  of  the  posterior  variety  and  in  others  of  the  anterior.  In 
the  large  majority  of  the  cases  the  fracture  was  either  through  the  shaft 
of  the  bone  or  through  its  neck.  In  only  a  few  of  the  cases  where  the 
fracture  was  through  the  neck  of  the  bone  did  the  fracture  occur  at  the 
same  time  as  the  dislocation.  The  fracture  usually  resulted  from  at- 
tempts to  reduce  the  dislocation.  I  have  had  one  case  of  disclocation 
of  the  hip  of  the  forward  variety  associated  with  fracture  of  the  neck  of 
the  femur.  In  this  patient  both  injuries  occurred  at  the  same  time. 
Reduction  of  the  fracture  was  impossible  by  any  of  the  ordinary 
^Annals  of  Surg.,  Sept.,  1911. 
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methods,  the  head  of  the  bone  lying  directly  over  the  obturator  fora- 
men. Operative  reduction  confirmed  the  diagnosis,  the  fracture  of  the 
femur  being  at  the  neck  with  the  shaft  (Fig.  60). 

Separation  of  the  Lower  Epiphysis  of  the  Femur. — This  form  of 
epiphyseal  separation  is  second  in  frequency  to  that  of  separation  of  the 
upper  epiphysis  of  the  humerus.  Reduction  in  many  of  the  cases  is 
practically  impossible  without  operative  interference.  In  2  cases 
which  I  have  encountered  during  the  past  few  years  it  was  necessary 
to  operate  in  order  to  effect  reduction.  In  both  of  them  the  most  char- 
acteristic findings  before  operation  were  the  mushroom-like  end  of  the 


Fig.  61. 


-Epiphyseal  Separation  of  Lower  End  of  Femur  in  a  Boy  of  Twelve  Years. 
Note  displacement  backward  of  upper  fragment. 


shaft  felt  in  the  popliteal  space.  In  one  case  the  fragments  lay  almost 
beneath  the  skin.  The  prominence  of  the  tilted  lower  epiphyseal  frag- 
ments on  the  anterior  aspect  of  the  knee  is  also  quite  characteristic. 
Reduction  in  both  cases  was  rendered  impossible  on  account  of  the 
turning  in  of  the  periosteum  and  ligaments  over  the  cup-like  depression 
on  the  upper  surface  of  the  epiphysis.  One  was  complicated  by  a  pri- 
mary tear  of  the  external  popliteal  nerve  by  the  edge  of  the  fracture. 

In  many  cases  of  fracture  of  the  shaft  of  the  long  liones  in  children, 
and  especially  in  epiphyseal  separation  which  require  operative  inter- 
ference, kangaroo  tendon  suffices  as  a  suture  material.  It  was  employed 
in  both  of  the  above  cases  with  very  satisfactory  results.     The  leg  should 
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be  slightly  flexed  at  the  knee,  in  order  to  relax  the  pull  of  the  gastroc- 
nemius muscle.  The  cast  should  remain  for  at  least  four  weeks.  No 
cases  have  been  reported,  so  far  as  I  know,  of  injury  of  the  blood-vessels 
in  the  popliteal  space  as  a  result  of  the  displaced  upper  fragment,  but 
such  a  sequel  might  easily  follow. 

Fractures  of  the  Long  and  Short  Bones  in  General. — Spiral  Frac- 
tures of  the  Long  and  Short  Bones. — One  of  the  most  important  develop- 
ments in  the  routine  use  of  the  a;-ray  in  the  diagnosis  of  fractures  has  been 
to  show  that  spiral  fractures  of  the  long  bones  are  far  more  frequent  than 
was  thought  to  be  the  case.  Many  of  the  cases  of  impossible  or,  at  least, 
difficult  reduction  of  fractures  are  the  result  of  such  long  spiral  frag- 
ments.    Muscular   and   periosteal   interposition    occurs   quite   readily 

in  such  fractures,  and  the  long  tongue- 
like ending  of  the  fragments  renders 
reduction  exceedingly  difficult.  This 
is  especially  true  of  fractures  of  the 


Fig.  62. — Spiral  Fracture  cjf  Miudle  op 
Shaft  of  Femur  with  AIarked  Lateral 
Displacement  of  Fragments. 


Fig.  63. — Spiral  Fracture  of  Shaft  of  Tibia. 
(Michael  Reese  Hospital.) 


long  bones  of  the  lower  extremity,  namely,  the  femur  and  the  tibia. 
Even  when  operative  interference  has  been  resorted  to,  exact  apposi- 
tion, that  is,  the  fitting  of  the  tongue  of  one  fragment  into  the 
corresponding  gap  in  the  opposite  fragment,  is  very  troublesome. 
Rotary  displacement  is  also  quite  common  and  demands  early  consid- 
eration in  the  treatment.  A  careful  study  of  a  large  number  of  skia- 
graphs of  such  fractures  has  shown  that  there  are  two  types  of  spiral — 
(1)  the  short  type,  with  a  quite  prominent  tongue-like  projection  at  the 
end  of  each  fragment,  the  tongues  being  on  opposite  sides  of  the  shaft; 


188 


FRACTURES. 


and  (2)  a  longer,  more  tapering  spiral  form.  It  is  to  this  latter  class  of 
spiral  fractures  to  which  Lane  had  special  reference  in  his  first  mono- 
graph on  the  Operative  Treatment  of  Fractures.  It  cannot  be  denied 
that  this  variety  more  frequently  calls  for  operative  interference  than 
any  other  form  of  fractures  of  the  long  bones  on  account  of  the  diffi- 
culty of  reduction. 

Fractures  of  the  Tarsal  Bones. — Since  the  former  section  (Vol. 
II.,  p.  273)  was  written  Stealey^  has  collected  all  of  the  literature  on 
fractures  of  the  astragalus  up  to  1909.  He  found  that  death  from  septi- 
cemia was  frequent  in  compound  fractures.  Necrosis  of  the  unreduced 
dislocated  fragment  is  frequent  in  simple  fractures.     Hence,  if  markedly 


Fig.  64. — Front  View  of  Spiral  Fracture  op 
Both  Bones  of  the  Forearm  (Before  Re- 
duction). 

Reduction  very  difficult  on  account  of  locking  of 
fragments. 


FiQ.   65.- 


-Spiral    Fractures    of   Radius  and 
Ulna  (Lateral  \"iew). 


displaced  fragments  are  present  which  cannot  be  readily  reduced,  it  is 
best  to  replace  them  by  open  operation  or  to  remove  them.  In  com- 
pound fractures,  seen  for  the  first  time  twenty-four  hours  after  the 
injury,  it  is  best  to  remove  the  loose  fragments. 

Cotton  and  Wilson,-  from  a  study  of  100  cases  of  fracture  of  the  os 
calcis  treated  at  the  Boston  City  Hospital,  come  to  a  similar  conclusion 
as  in  the  cases  of  astragalar  fracture  above  referred  to.  viz.,  that  if  re- 
duction l)y  manipulation  is  impossible  it  is  best  to  operate.  It  is  im- 
portant, in  all  fractures  of  the  tarsal  bones,  not  to  permit  weight  to  be 
borne  until  after  the  second  month.  For  old  fractures,  with  pain  and 
deformity,  a  flat-foot  brace  or  osteotomy  are  indicated. 

1  Surg.,  Gvn.,  and  Obst.,  Jan.  19(19, 

2  Boston  I\Icd.  and  Surg.  Jour.,  Oct.  29.  190S. 
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Isolated  Fractures  of  the  Tarsal  Bones. — It  is  now  a  generally  ac- 
cepted fact  that  although  not  as  frequent  as  fractures  of  the  astragalus 
or  OS  calcis,  fractures  of  the  other  bones  may  occur  as  isolated  injuries, 
and  are  not  by  any  means  as  rare  as  was  formerly  thought.  Hoffman^ 
collected  22  cases  of  isolated  fracture  of  the  tarsal  scaphoid  and  believes 
it  is  often  treated  as  a  sprain  unless  a  skiagraph  is  taken.  If  the  frag- 
ments cannot  be  reduced,  he  advises  operation.  In  recent  cases  the 
foot  should  be  placed  in  a  cast  and  kept  in  a  pes  varus  position.  Weight 
should  not  be  placed  on  the  foot 
for  two  months.  Cook-  has  an- 
other good  article  on  the  same 
subject,  and  says  one  must  not 


Fig.  66. — Typical  Spiral  Fracture  of  Middle 
OP  Shaft  of  Humerus.  (Michael  Reese 
Hospital.) 


Fig.  67. — Spiral  Fracture  of  Middle  of 
Shaft  of  Humerus,  With  Marked  Angu- 
lar Displacement. 

These  are  very  difficult  to  reduce,  as  explained 
in  the  text. 


forget  that  the  presence  of  sesamoid  bones  may  cause  one  to  think  a 
fracture  is  present,  and  one  must  also  remeinber  that  the  tubercle  of 
the  scaphoid  may  remain  as  a  separate  bone. 

Ginterman^  reports  a  rare  case  of  isolated  fracture  of  the  cuboid. 
The  signs  were  localized  pain,  crepitation,  abnormal  mobility,  pain  on 
pronation  and  supination,  and  a  prominence  on  the  outer  side  of  foot. 

1  Beitrage  klin.  Chir.,  vol.  lix.,  1908. 
^  Annals  of  Surg.,  vol.  xlvi. 
^  Archiv.  klin.  Chir.i  vol.  xci. 
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Fractures  of  the  Upper  End  of  the  Radius  and  Ulna. — Radio- 
graphic examination  of  a  large  number  of  injuries  of  the  elbow  has  shown 


Fig.    68. — Greenstick     Fracture     of     Both 

Bones  of  Fore.\rm. 
It  is  best  to  convert  such  a  fracture  into  a  com- 
plete one  by  breaking  in  the  opposite  direction. 


"iG.  69. — Side  View  of  Greenstick  Fracture 

OF  Middle  of  Forearm. 
This  would  persist  unless  conversion  into  com- 
plete fracture  was  effected. 


Fig.  70. — Fracture  of  Os  Calcis. 


that  all  varieties  of  fractures  of  the  head,  neck,  and  upper  third  of  the 
radius  and  upper  third  of  the  ulna  occur.     These  injuries  are: 
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(1)  Comminuted  fractures  of  the  head  of  the  radius. 

(2)  Complete  or  incomplete  vertical  fractures  of  the  radial  head. 

(3)  Transverse  or  spiral  fractures  of  the  neck  of  the  radius. 

(4)  Oblique  or  spiral  fractures  of  the  upper  third  of  the  radius  and 
ulna  at  the  same  or  at  different  levels. 


Fig.  71. — Incomplete  Fractcre  of  Olecranon. 
Note  fissure  with  slight  separation  of  fragments. 


(5)  Spiral  or  transverse  fractures  of  the  upper  third  of  the  ulna,  with 
fracture  or  dislocation  outward  or  forward  of  the  radial  head. 

(6)  Incomplete  or  complete  fractures  of  the  olecranon. 

One  must  bear  all  of  these  isolated  or  combined  injuries  in  mind,  since 
an  oversight  may  cause  permanent  injury  as  the  result  most  often  of 
malunion  with  rotary  or  angular  deformity.  It  is  not  at  all  rare  to 
overlook  an  associated  dislocation  of  the  radial  head  unless  x-ray  pic- 
tures in  both  anteroposterior  and  lateral  directions  are  taken. 

If  the  deformity  cannot  readily  be  reduced,  it  is  best  to  resort  to 
early  operative  interference. 


CHAPTER   C. 

THE  PATHOLOGY  OF  CHRONIC  ARTHRITIS/ ^ 

By  Edward  H.  Nichols,  M.D., 

Boston. 

There  has  been  always  much  confusion  in  regard  to  the  lesions  in 
chronic  non-tuberculous  disease  of  the  joints,  due  to  the  fact  that  the 
study  of  these  joints  has  been  chiefly  clinical,  and  from  clinical  sjTnptoms 
alone  it  is  impossible  to  determine  the  type  of  anatomic  change  present  in 
a  given  joint. 

Pathologically,  the  lesions  represent  different  stages  in  two  distinct 
types  of  joint  disease.  These  two  distinct  types  present  marked  clinical 
differences  in  the  later  stages  of  their  progress,  and  slight  but  distinct 
differences  in  their  early  stages.  The  two  tj'pes  also  show  clear  differ- 
ences of  causation. 

There  are  two  pathologic  types  of  joint  lesions  in  chronic  non-tuber- 
culous joints:  (1)  The  ankylosing  type,  leading  to  joint  ankylosis,  in 
which  the  primary  change  in  the  joints  is  a  proliferation  of  the  connec- 
tive tissue,  chiefly  of  the  synovial  membrane,  which  leads  to  joint  anky- 
losis and  partial  or  complete  obliteration  of  the  joint  cavity.  (2)  The 
degenerative  type,  in  which  the  primary  change  in  the  joint  is  a  degenera- 
tion, fibrillation,  and  destruction  of  the  joint  cartilage,  with  resulting 
irregularity  of  the  joint  facets,  but  with  retention  of  the  joint  cavity. 

These  two  anatomic  types  of  joint  lesion  can  readily  be  distinguished 
macroscopically  and  microscopically,  but  they  do  not  correspond  to  tiro 
single  etiologic  factors,  i.  e.,  to  two  definite  diseases.  This  point  cannot  be 
emphasized  too  strongly.  Various  causes  may  produce  the  lesions 
associated  with  anchylosis  of  the  joints;  the  causes  include  all  bacterial 
infections,  some  cases  of  faulty  metabolism,  and  certain  forms  of  trauma. 
In  general,  these  causes  can  be  distinguished  from  those  which  produce 
degenerative  changes.  The  causes  which  produce  degeneration  of  joint 
cartilage  include  some  other  forms  of  trauma,  and  probably  most  cases 
due  to  faulty  metabolism  of  a  different  type  from  that  which  produces 
the  anchylosing  type. 

In  most  of  these  joints  of  both  types  the  original  cause  continues 
to  act  over  a  long  period,  and  at  different  times  produces  a  great  variety 
of  gross  appearances  with  corresponding  variation  of  symptoms,  de- 
pendent upon  the  duration  of  the  process  and  upon  various  incidental 

^Supplementary  to  Chapter  XXV.,  Yo\.  TL,  p.  2S2. 

2  "Arthritis  Deformans,"  by  Edward  H.  Nichols  and  F.  L.  Richartlson,  Joiir.  of 
Med.  Research,  Sept.,  1909,  pp.  149-221. 
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factors.  In  other  words,  a  given  cause  in  either  of  the  two  anatomic 
types  produces  a  considerable  variety  of  gross  appearances,  with  a 
corresponding  variety  of  symptoms,  or  one  of  a  variety  of  causes  may, 
in  either  type,  lead  to  a  similar  end-result.  Mere  examination  of  the 
joint  may  fail  to  show  which  one  of  a  number  of  possible  causes  was  the 
actual  cause  in  the  special  case. 

1.  Ankylosing  Arthritis. — The  series  of  changes  seen  in  joints  of  this 
type  arise  from  a  variety  of  causes,  which,  in  general,  are  different  from 
those  which  cause  degeneration  of  the  joint  cartilage;  the  changes  occur, 
e.  g.,  after  acute  suppuration  due  to  pyogenic  bacteria,  after  gonorrheal 
infection,  in  the  so-called  Still's  chsease,  after  the  occurrence  of  gumma 
in  the  epiphysis  adjacent  to  the  joint,  after  fracture  into  joints  with  dis- 


FiG.  72. — Ankylosing  Arthritis,  Extreme  Type,  Cause  Unknown. 

Photomicrograph  of  the  margin  of  the  articular  surface  of  a  phalanx.     Shows  granulation  tissue 

extending   over  the  joint  cartilage  from  ingrowth  of  the  granulation  tissue:  1  shows  the  joint  cavity; 

2,  the  articular  cartilage;  3,  the  shaft  of  the  phalanx.     The  joint  cartilage  is  covered  with  a  thick  layer 

of  granulation  tissue,  4,  which  extends  from  the  synovial  membrane  over  the  surface  of  the  cartilage. 

placement  of  the  fragments,  and  in  a  group  of  cases  in  which  the  onset 
is  insidious,  with  no  evidence  of  bacterial  infection.  These  latter  cases 
are,  in  all  probability,  due  to  faulty  metabolism.  The  evidence  in 
favor  of  the  theory  that  some  of  these  cases  are  due  to  metabolism  is, 
in  the  present  state  of  our  knowledge  of  physiologic  chemistry,  purely 
inferential,  but  is  based  upon  the  facts  that  the  cases  begin  insidiously, 
continue  over  long  periods  with  remissions,  often  are  associated  with 
intestinal  indigestion,  and,  in  many  cases,  are  relieved  by  treatment  of 
the  intestinal  condition. 

The  process  consists  chiefly  of  a  proliferation  of  the  synovial  mem- 
brane of  the  joint,  which  extends  over  the  joint  cartilage  as  a  ''pannus" 
and  becoines  adherent  to  it.  Wherever  this  ingrowing  pannus  is  in 
contact  with  the  cartilage  it  causes,  secondarily,  destruction  of  the 

VOL.  VI — 13 


194 


THE    PATHOLOGY    OF    CHRONIC    ARTHRITIS. 


cartilage,  and  this  destruction  ultimately  may  be  complete.  Wherever 
the  layers  of  pannus  are  in  contact  with  each  other  they  tend  to  adhere, 
thus  causing  fibrous  ankylosis  of  adjacent  bones,  and  leading  to  more  or 
less  obliteration  of  the  joint  cavity,  either  by  dividing  the  joint  into 
loculi  or,  in  some  cases  by  adhesions,  leading  to  complete  obliteration 
of  the  joint  cavity. 

There  also  may  be  destruction  of  the  base  of  the  joint  cartilage  from 
the  side  of  the  epiphysis,  due  to  the  formation  of  granulation  tissue  in 
the  narrow  spaces  of  the  epiphysis.  This  granulation  tissue  destroys 
the  cartilage  from  the  side  of  the  epiphysis,  just  as  the  "pannus"  does 
from  the  joint  surface.     If  the  destruction  of  the  cartilage  is  complete, 


Fig.  73. — Anktlosing  Arthritis,  Fairly  Early  Stage. 
Photomicrograph  of  section  through  phalangeal  joint.     Shows  adhesions  between  the  capsule  and 
the  articular  cartilage,  with  partial  obliteration  of  the  joint:  1  is  the  phalanx  dislocated  forward;  there 
is  a  marked  degree  of  encroachment  of  the  synovial  pannus,  2,  firmly  uniting  both  phalanges;  there  also 
is  a  moderate  amount  of  adhesion  between  the  joint  capsule  and  the  exposed  end  of  the  phalanx,  3. 

the  "pannus"  and  the  granulation  tissue  from  the  epiphysis  unite. 
These  two  layers  of  granulation  tissue  are  both  destructive  (Fig.  72). 

In  addition  to  these  destructive  processes,  there  is  in  most  of  these 
joints  an  attempt  at  repair.  The  perichondrium  covering  the  articular 
cartilage  may  proliferate  and  lead  to  the  formation  of,  at  first,  fibrous 
tissue,  which  later  may  transform  into  cartilage  or  bone.  At  the  same 
time  there  may  be  formed  new  bone  about  the  trabecuUr  of  the  ep- 
iphysis. These  two  processes  are  the  result  of  an  attempt  at  repair 
(Fig.  73). 

Hence,  in  a  word,  two  layers  of  granulation  tissue  form  in  ank>losing 
joints,  one  layer  derived  from  the  synovial  membrane,  one  from  the 
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connective  tissue  of  the  marrow.  There  also  are  two  layers  which  act 
to  produce  new  cartilage  or  bone,  namely,  the  perichondrium  of  the 
joint  and  the  endosteum  of  the  epiphysis.  AH  four  layers  may  prp- 
liferate  together,  so  that  within  the  joint  destruction  of  cartilage  and 
new  formation  of  cartilage  or  bone  may  take  place,  while  from  the 
side  of  the  epiphysis  likewise  destruction  of  joint  cartilage  or  deposit 
of  new  bone  may  occur.  After  the  original  cartilage  has  been  de- 
stroyed the  proliferating  areas  become  united  and  fused  into  one,  and 
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Fig.  74. — Ankylosing  Arthritis,  Extreme  Type,  Cause  Unknown. 
Photograph  of  vertical  section  through  phalangeal  joint.     Shows  the  distal  phalanx,   1,  dislo- 
cated forward  and  downward  into  the  palm  of  the  hand;  the  joint  cavity,  2,  is  practically  obliterated 
and  replaced  by  loose,  dense,  fibrous  adhesions.     The  joint  cartilage  has  entirely  disappeared;  the 
trabecule  of  the  phalanges  are  less  numerous  and  smaller  than  in  normal  bone. 


it  no  longer  is  possible  to  distinguish  from  which  of  the  original  four 
layers  any  portion  of  the  new  joint  surface  was  derived.  As  the  same 
process  takes  place  in  both  of  the  adjacent  bones  of  the  joint,  the  two 
articular  surfaces  of  bone,  instead  of  being  covered  with  normal  articular 
cartilage,  may  be  covered  by  a  layer  of  new  tissue  derived  in  the  manner 
just  described.  The  results  of  the  approximation  of  two  such  surfaces 
vary  in  accordance  with  the  character  and  origin  of  the  new  tissue,  i.  e., 
may  be  fibrous,  cartilaginous,  or  bony  ankylosis.  If  synovial  pannus 
predominates,  the  ankylosis  usually  is  fibrous;  if  perichondrial  proHfera- 
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tion  predominates^  cartilaginous  or  bony  ankylosis  may  occur.  In  the 
cases  of  bony  ankylosis  the  union  may  be  so  complete  as  to  obliterate 
the  original  joint  surfaces  completely,  and  the  two  adjacent  l)ones  may 


Fig.  75. — Ankylosing  Arthritis,  Extreme  Type,  Cause  Unknown. 
Photograph  of  both  hands.     This  case  began  insiduously  and  extended  to  practically  every  joint 
of  the  body,  and  lasted  for  over  twentj-  years.      There  was  practically  no  voluntary  motion  except 
slight  motion  of  the  thumb  joint,  also  a  slight  amount  of  passive  motion  was  possible.     A  pad  had  to 
be  placed  in  the  hand  to  keep  the  fingers  from  causing  sloughs. 

be  united  into  one,  with  a  perfectl}^  continuous  marrow  canal.    In  most 
cases  all  four  of  these  processes  are  present  at  the  same  time  in  one 


Fig.  76. — Ankylosing  Arthritis,  Extreme  Type,  C.'VUSe  Unknown. 
Photograph  of  both  feet  shows  the  extreme  deformity  of  the  toes  due  to  dislocation  of  the  metatarso- 
phalangeal joints.     (Photographs  from  the  same  case  as  Fig.  75.) 

joint,  especially  in  the  large  joints,  where  '' pannus,"  erosion  of  carti- 
lage, either  from  above  or  below,  with  fibrous,  cartilaginous,  or  bony 
ankylosis  coexist  in  the  same  joint  (Figs.  75-77). 
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Associated  with  these  changes  there  is  in  many  cases  an  apparent 
rarefaction  of  the  bone  in  the  vicinity  of  the  affected  joints;  this  is  not 
an  essential  part  of  the  original  process,  but  usually  is  due  to  disuse  of 
the  joint.     In  nearly  all  cases  there  is  a  marked  thickening  of  the 


Fig.  77. — Ankylosing  Arthritis,  Extreme  Type,  Cause  Unknown. 

From  a  woman  of  seventy-two,  who  for  many  years  had  been  bedridden.     The  disease  began  insidiously 

in  the  large  joints,  and  afterward  involved  most  of  the  extremities. 

joint  capsule  which  may  be  extreme,  especially  in  cases  due  to  infec- 
tion by  the  gonococcus.  In  some  of  these  joints  the  proliferating 
synovial  membrane  may  project  into  the  joint  cavity  in  the  form  of  a 
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I'li:.  7s  —Degenerative  Arthritis,  Moderate  Degree,  Cause  Unknown. 
Photomicrograph  of  section  through  a  phalangeal  joint  and  adjacent  phalanges  shows  that  the  line 
of  the  joint  cavity  is  very  irregular.  Areas  of  hyperplasia  of  the  cartilage,  1,  with,  in  other  places, 
erosion  of  the  cartilage  down  to  eburnated  bone  of  the  opposing  phalanx,  2.  In  other  cases  the  carti- 
lage shows  fibrillation,  3.  There  was  moderate  thickening  of  the  capsule.  Also  shows  erosion  of 
cartilage  and  eburnation  of  bone,  with  a  compensatory  overgrowth  of  opposing  cartilage. 


small  papillary  mass,  the  so-called  "  fungous  joints,"  but  this  appear- 
ance practically  never  is  extensive,  nor  is  it  as  marked  as  it  is  in  the 
degenerative  joints,  because,  in  the  ankylosing  joints,  the  tendency 
always  is  toward  ankylosis  and  obliteration  of  the  joint  cavity.     As  a 
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result  of  destruction  of  joint  cartilage  and  reflex  spasm  of  the  muscles, 
various  luxations  and  dislocations  of  the  joints  may  occur. 

2.  Degenerative  Arthritis. — In  joints  of  this  type  the  primary 
change  is  a  degeneration  of  the  hyaline  joint  cartilage,  as  a  result  of 
which  the  cartilage  becomes  softened,  fibrillated,  and  eroded,  so  that 
the  underlying  bone  may  become  exposed.  This  degeneration  of 
cartilage  usually  is  at  first  confined  to  limited  portions  of  the  joint. 
Whenever  erosion  of  the  cartilage  occurs  in  one  facet  of  a  joint,  a  corre- 
sponding overgrowth  of  the  opposing  joint  surface  occurs,  thus  leading 
to  great  irregularity  of  the  cartilaginous  surfaces.  In  course  of  time 
the  newly  formed  cartilage  may  become  converted  into  bone,  and 
further  erosion  of  both  old  and  new  cartilage  may  be  so  complete  as  to 
expose  the  underlying  cancellous  bone.  In  such  cases  the  exposed  bone 
becomes  dense  and  "eburnated,"  so  that  in  the  end  the  joint  surfaces, 
instead  of  being  composed  of  two  smooth  articulating  cartilaginous 
surfaces,  are  composed  of  irregular,  hardened,  bony  surfaces.  Since 
the  degenerative  changes  take  place  gradually,  motion  in  such  joints  is 
retained  for  a  long  time,  and  no  true  ankylosis  ever  occurs,  but  in  rare 
cases  motion  is  prevented  by  purely  mechanical  obstruction. 

The  process  described  leads  to  destruction  of  the  joint.  In  addi- 
tion to  the  attempt  of  repair  by  compensatory  overgrowth  of  cartilage 
just  mentioned,  there  is  an  attempt  at  repair,  usually  most  marked  at 
the  periphery  of  the  joint  by  proliferation  of  the  perichondrium.  This 
consists  of  the  formation  at  the  periphery  of  the  articular  surfaces 
of  masses  of  cartilage,  which  later  may  become  bone.  Such  changes  are 
seen  clinically  most  often  in  the  fingers  as  "  Heberden's  nodes."  This 
new  deposit  is  within  the  joint  capsule.  By  the  deposit  of  this  new 
peripheral  bone  within  the  capsule  still  greater  irregularity  of  the 
joint  is  produced.  As  a  result  of  the  erosion  and  peripheral  enlarge- 
ment of  the  articular  ends  and  of  the  distortion  of  the  articular  cavity, 
various  subluxations  or  dislocations  of  the  joint  occur;  in  some  cases  a 
complete  dislocation  of  the  head  of  the  bone  occurs,  and  the  deformed 
head  lies  in  an  entirely  newly  formed  joint  cavity  at  some  distance  from 
the  original  one.  These  dislocations  are  not,  however,  of  sudden  occur- 
rence, but  take  place  gradually  under  the  influence  of  erosion  and  new 
formation  of  bone.  In  these  cases,  although  joint  motion  may  be 
much  diminished,  there  is  no  true  ankylosis  of  adjacent  articular  facets. 
In  a  very  limited  number  of  cases,  because  of  the  great  erosion  and  irreg- 
ularity of  the  joint  facets,  no  motion  may  be  possible,  the  so-called 
"  ankylosis  of  deformity  ";  this  is  not  a  true  ankylosis.  Init  is  merely  a 
mechanical  obstruction  to  motion. 

The  synovial  new  growths  in  these  joints  show  no  tendency"  to  extend 
over  or  to  destroy  cartilage,  as  is  the  case  in  ankylosing  joints,  but  may 
form  numerous  papillary  growths  into  the  cavity  of  the  joint.  These 
growths  may  be  pedunculated  or  sessile:  may  be  localized  or  general 
over  the  entire  synovial  membrane.  These  ingrowths  may  consist  of 
granulation  tissue,  or  may  be  fibrous  tissue  in  which  masses  of  car- 
tilage or  bone  may  form.     These  growths  may  project-  into  and  largely 
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fill  up  the  joint  cavity,  and  a  joint  filled  with  such  masses  is  the  so-called 
"polypoid"  or  "fungous  joint."  Some  of  these  polypoid  masses  be- 
come detached  from  their  pedicles  and  lie  free  in  the  joint,  giving  rise 
to  free  masses  of  granulation  tissue,  ''  rice  bodies  ";  or  free  masses  of 
cartilage  or  bone,  "  joint  mice  ";  which,  when  caught  between  moving 
joint  surfaces,  cause  serious  interference  with  joint  motion. 

The  relation  of  clinical  symptoms  to  these  two  varieties  of  anatomic 
joint  change  is  important.  In  the  ankylosing  type  there  is  a  primary 
proliferation  of  synovial  membrane  which  tends  to  destroy  the  articular 
cartilage,  to  diminish  the  size  of  the  joint  cavity,  and  to  lead  to  ankylosis, 
either  fibrous,  cartilaginous,  or  bony.  The  causes  which  produce  this 
type  of  change  are  numerous;  some  are  known,  some  may  be  merely 
inferred,  and  many  are  unknown.  Joints  of  this  type  may  be  single, 
multiple,  or  general.  The  onset  may  be  sudden  or  insidious.  The 
changes  usually  are  associated  with  severe  pain,  tenderness,  thickening 


Fig.  79. — Degeneh.^tive  Arthritis,  Moderate  Degree,  Cause  Unknown. 
Photomicrograph  of  the  phalangeal  joint  and  adjacent  phalanges.  The  line  of  the  joint  cavity 
is  very  irregular,  1;  the  cartilage  has  been  almost  entirely  destroyed  and  shows  only  at  the  margins 
of  the  joint,  2;  the  articular  surface  of  the  phalanges  where  the  cartilage  has  been  destroyed  is  ebur- 
nated,  3.  There  has  been  a  new  growth  of  bone  at  the  periphery  of  the  joint  (beginning  Heberden's 
node),  4.  The  erosion  of  cartilage  and  eburnation,  in  this  case,  effects  both  sides  of  the  joint  articular 
facets. 


of  the  capsule,  swelling,  often  fusiform,  of  the  affected  joints,  and 
marked  secondary  diminution  of  lime  salts  in  the  adjacent  epiphyseal 
bone  ends,  diminution  of  motion  early,  and,  in  the  later  stages,  ankylosis 
of  greater  or  less  degree,  with  partial  dislocation.  The  enlargement 
of  the  joint  is  due  chiefly  to  thickening  of  the  capsule.  In  many  in- 
stances these  changes  are  associated  with  disturbances  of  skin  function 
and  intestinal  indigestion.  Some  are  secondary  to  a  primary  bacterial 
infection,  some  are  secondary  to  trauma,  and  some  to  faulty  metabolism. 
The  disease  usually  is  progressive,  advances  by  remissions,  and,  in  most 
cases,  leaves  permanent  diminution  of  joint  function. 

In  the  degenerative  type  the  primary  change  is  a  degeneration  of 
the  joint  cartilage,  which  may  lead  to  its  complete  destruction;  there  is 
a  compensatory  growth  of  cartilage  or  bone  on  the  articular  end  of  one 
bone  to  compensate  for  the  loss  of  cartilage  on  the  other;  as  a  result, 
great  irregularity  of  the  articular  facets  occurs,  and  great  diminution  of 
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joint  motion  may  result  from  purely  mechanical  causes.  There  also 
occurs  a  new  formation  of  cartilage  and  bone  at  the  periphery-  of  the 
joint  which  may  lead  to  partial  or  complete  dislocation,  or  even  to  the 
formation  of  a  new  articular  cavity.  There  also  is  in  these  cases,  not- 
ably in  the  large  joints,  a  marked  tendency  to  ingrowth  of  tags  of 
synovial  membrane,  leading  to  "  polypoid  "  joints,  and  such  masses, 
when  broken  off,  lead  to  the  formation  of  foreign  bodies  which  cause 
interference  with  joint  function.  Motion  in  these  cases  usually  is  long 
retained,  and  complete  loss  of  motion  when  it  occurs  is  due  to  mechan- 
ical obstruction  and  not  to  true  ankylosis.  The  enlargement  of  the  joint 
in  these  cases  is  due  to  bony  new  growth. 

The  causes  which  lead  to  these  degenerative  changes  are  numerous, 
but  are  not  the  same  causes  w^hich  lead  to  the  ankylosing  type,  and  in 
many  cases  can  only  be  inferred,  and  in  many  other  cases  are  unkno'O'n. 
These  cases  are  insidious  in  onset,  rarely  are  acute.  Single  or  multiple 
joints  may  be  affected.  Often  joint  changes  are  recognized,  notably  in 
the  hands,  before  any  diminution  of  joint  function  is  noted.  The  dis- 
ease is  progressive,  and  progress  is  l^y  remissions,  but  the  remissions  are 
less  marked  than  in  the  ankylosing  type.  Motion  of  some  degree  is 
usually  retained  even  in  the  most  seriously  affected  joints. 

The  aim  of  the  clinician  in  these  cases  should  be,  first,  to  recognize 
the  anatomic  type  of  change  present  in  a  given  joint;  second,  to  deter- 
mine the  exciting  cause  in  the  given  case.  In  some  cases  of  both  types 
the  cause  may  then  be  removed  and  further  progress  of  the  disease  may 
be  checked.  In  most  cases,  unfortunately,  the  cause  cannot  be  deter- 
mined, and  in  such  cases  treatment  must  be  guided  bj^  general  principles, 
based  upon  a  knowledge  of  the  actual  conditions  present. 


CHAPTER  CI. 

SURGERY  OF  THE  JOINTS   (CLINICAL  PART).' 

By  Robert  W.  Lovett,  M.D., 

Boston. 

Chronic  Synovitis. — A  condition  which  often  passes  for  chronic 
synovitis,  especially  of  the  knee-joint,  is  really  the  result  of  the  muscular 
atrophy  lasting  over  from  acute  synovitis,  or  is  the  result  of  the  joint 
inflammation  and  the  consequent  disuse  of  the  affected  limb.  In  prac- 
tice one  of  the  commonest  causes  of  prolonged  irritability  and  insecurity 
in  the  knee-joint  is  to  be  found  in  the  lack  of  tone  and  power  in  the 
muscles  of  the  thigh.  Along  with  this  goes  lateral  mobility  at  the  joint, 
and  although  the  synovial  membrane  may  be  free  from  thickening,  the 
knee  tires  quickly  and  is  irritable  and  painful  on  use.  The  diagnosis  of 
this  condition  is  easily  made  by  excluding  the  existence  of  synovitis 
and  recognizing  the  slack  condition  of  the  muscles  just  above  the  knee. 
Such  patients,  as  a  rule,  resort  to  elastic  knee-caps,  which  tend  to  keep 
up  and  increase  the  muscular  disability. 

The  treatment  consists  in  supporting  the  knee  temporarily  by  a 
bandage,  prescribing  gentle  massage  and  resistive  exercises,  and  after 
a  few  days  insisting  on  the  progressive  use  of  the  knee  in  walking. 

Gonorrheal  Arthritis. — The  treatment  of  this  form  of  arthritis 
by  means  of  vaccines  has  received  some  attention,  and  its  beneficial 
effects  in  many  subacute  cases  have  been  noted.  An  autogenous  vaccine 
is  in  many  cases  preferable  to  a  stock  vaccine.  The  favorable  effect  of 
this  treatment  in  cases  of  long  continuance  is  not  generally  evident. 
The  use  of  passive  hyperemia  by  Bier's  method  is  sometimes  of  use  in 
the  treatment  of  this  and  in  forms  of  chronic  synovitis  of  other  origin. 
The  method  is  described  under  Tuberculosis  of  the  Joints. 

Arthritis  Deformans.^ — The  fact  that  many  cases  of  arthritis  defor- 
mans are  apparently  due  to  auto-intoxication  of  intestinal  origin  has  been 
insisted  on,  and  progress  has  been  made  in  the  relief  of  such  cases  by 
means  of  a  diet  low  in  proteins  to  reduce  the  nitrogenous  fermentation 
in  the  intestines,  and  by  the  addition  to  the  diet  of  some  form  of  fer- 
mented milk.  The  presence  of  indol  and  skatol  in  the  urine  are  sug- 
gestive of  this  absorption. 

In  such  cases  milk  and  the  farinaceous  foods  represent  the  least 
putrefactive  elements,  and  the  addition  of  the  lactic  acid  bacillus  is  found 
to  check  still  further  the  tendency  to  fermentation.  The  diet,  in  cases 
where  there  is  reason  to  suspect  intestinal  fermentation  as  a  possible 

1  Supplementary  to  Chapter  XXV.,  Vol.  II.,  p.  282. 
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etiologic  cause,  should  consist  largely  of  farinaceous  foods,  with  the 
free  use  of  buttermilk,  or  naturally  or  artificially  soured  milk.^ 

Arthritis  Deformans  of  Hip. — Treatment. — In  arthritis  deformans 
of  the  hip-joint  an  operation  has  been  devised  by  Albee'  as  a  substitute 
for  excision,  which  has  been  followed  by  success  in  a  number  of  reported 
cases.  The  capsule  is  exposed  by  an  incision  along  the  inner  border  of 
the  sartorius  muscle,  and  with  a  flat  chisel  the  upper  portion  of  the 
head  of  the  femur  is  cut  away  in  a  line  corresponding  with  the  femoral 
neck,  and  with  the  chisel  the  upper  part  of  the  acetabulum  is  cut  out  so 
as  to  prevent  a  flat  denuded  bony  surface  for  the  correct  apposition  of 
the  bony  surfaces  with  the  leg  abducted.  In  this  position  a  plaster- 
of-Paris  spica  bandage  is  applied  from  the  toes  to  the  axilla.  The 
operation  is  also  applicable  in  cases  of  flail  hip-joints  from  paralysis. 

Tuberculosis  of  Joints. — Diagnosis. — In  the  diagnosis  of  joint  tu- 
berculosis tuberculin  may  be  used  subcutaneously,  in  the  eye  or  by  the 
skin  reaction,  and  is  of  use  up  to  a  certain  point,  but  it  must  be  remem- 
bered that  there  is  always  a  possibility  of  error  in  the  individual  case. 
A  child  without  joint  tuberculosis  may  have  a  tuberculous  focus  else- 
where and  give  a  positive  reaction,  while  a  patient  with  positive  joint 
tuberculosis,  as  later  proved  by  operation,  may  give  a  negative  reaction 
to  any  one  of  the  three  methods.  It  must  be  remembered  that  cer- 
tainty is  obtainable  only  by  inoculation  experiments  of  the  material 
from  the  joint  or  from  microscopic  examination  of  the  tissue,  and  that 
the  reactions  mentioned  can  only  be  regarded  as  suggestive.  The  use 
of  the  opsonic  index  in  the  diagnosis  of  tuberculosis  of  the  joints  has 
proved  to  be  attended  by  so  large  an  error  that  its  use  as  an  exact 
diagnostic  measure  is  open  to  the  same  criticism  as  that  of  the  other 
methods  mentioned  above. 

Serum  Treatment. — No  satisfactory  evidence  of  the  therapeutic 
value  of  the  various  serums  containing  tuberculin  has  as  yet  been  brought 
forward  to  show  that  they  are  of  any  special  value  in  the  treatment  of 
joint  tuberculosis.  Many  enthusiastic  articles  extolling  their  value 
have  appeared,  but  the  general  opinion  of  the  men  of  largest  experience 
is  that  their  value  is  problematic,  but  that  the  use  of  tuberculin  sub- 
cutaneously in  minute  doses  is  perhaps  the  most  advisable  if  the  treat- 
ment is  to  be  used  at  all.  One  has  only  to  contrast  the  point  of  view 
with  regard  to  the  therapeutic  value  of  tuberculin  to  that  of  the  out- 
door treatment  of  the  same  class  of  cases,  where  there  is  universally 
expressed  the  opinion  that  this  latter  treatment  is  of  the  greatest  pos- 
sible value. 

Treatment  of  Tuberculous  Sinuses  by  Bismuth  Paste.-  The 
method  of  treatment  of  tuberculous  sinuses  by  bismuth  paste  (a 
mixture  of  bismuth  and  vaselin),  as  advocated  l^y  Beck/^  was  wid(^ly 
adopted,  and  by  some  judged  as  efficient,  while  l)y  others  considered 

1  Combe,  Intestinal  Auto-intoxication,  New  York,  190S.  Andrews  and  Hoke, 
Amer.  Jour.  Orth.  Surg.,  1907,  vol.  Ixi. 

-  Jour.  Amer.  Med.  Assoc.,  June  13,  1908;  Zentralhl.  Orth.  Chir..  Dresden,  1909, 
564. 

^  Jour.  Amer.  Med.  Assoc,  March  14,  1908;  Miinch.  nied.  Woch.,  1910,  Xo.  33. 
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dangerous  or  useless.  Deaths  have  occurred  with  cases  of  severe 
poisoning  from  a  proceding  which  appeared  harmless. '^  In  many  cases 
the  closure  of  sinuses  apparently  has  been  hastened  by  the  method, 
but  it  cannot  be  considered  as  free  from  risk  to  life,  and  is  in  many  cases 
of  doubtful  utility.-  In  acute  cases  Beck  advises  the  use  of  a  10  per 
cent,  paste  used  several  times.  If  a  33  per  cent,  paste  is  used  the  mass 
of  paste  should  be  removed  by  means  of  suction  as  soon  as  the  secre- 
tion becomes  sterile. 

Tuberculosis  of  the  Hip.  Correction  by  Osteotomy. — It  should 
be  mentioned  that  in  the  correction  of  deformity  due  to  ankylosis 
in  a  faulty  position,  in  addition  to  the  subtrochanteric  osteotomy 


"-v.. 


Fig.   80. — Photogeaph   of  Case   of  Coxa  Valga,  Showing  Abduction,  Extebnally   Rotated 
Flexed  Position  of  Thigh,  with  1  Inch  Actual  Lengthening,  Right  Side.      (Allison.) 

the  neck  of  the  femur  may  be  divided  through  an  anterior  incision, 
which  has  the  advantage  of  correcting  the  deformity  a  little  more  ac- 
curately, but  which  necessitates  rather  a  deep,  extensive  incision,  and  in 
which  the  bone  division  occurs  nearer  the  cicatrized  joint  than  in  the 
other  operation. 

Coxa  Vara. — Treatment. — In  addition  to  the  linear  or  wedge- 
shaped  osteotomy,  in  which  the  femur  is  divided  below  the  trochanter 
minor,  it  is  possible  through  an  anterior  incision  to  divide  the  neck  of  the 
femur  at  the  site  of  the  deformity,  and  by  abducting  the  leg  after 
division  to  correct  the  vicious  angle,  after  which,  as  in  the  older  form 

1  Matsnoka,  Deutsch.  Zeits.  Chir.,  102,  iv.-vi.,  508. 

2  Ridlon  and  Blanchard,  Amer.  Jour.  Orth.  Surg.,  1909,  vii.,  1. 
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of  osteotomy,  a  plaster-of-Paris  spica  bandage  is  applied  with  the  leg 
abducted. 

Coxa  valga,  which  is  a  recently  described  affection,  is  now  more 
frequently  recognized  than  was  the  case  some  years  ago,  and  several 
traumatic  cases  have  been  recorded.^  A  wider  range  of  operative 
treatment  has  been  followed,  and  osteotomies,  both  of  the  neck  of  the 
femur  and  below  the  trochanter,  with  subsequent  adduction  of  the  leg, 
have  been  successfully  performed.  Improvement  also  has  been  re- 
ported from  the  retention  of  the  affected  leg  in  a  position  *of  forced  ad- 
duction by  means  of  a  plaster-of-Paris  spica  bandage. 

The  matter  of  various  approaches  to  the  hip-joint  for  the  preced- 
ing operations  and  other  similar  ones  have  been  recently  discussed.- 


A  B 

Fig.  81. — Radiograms  of  Affected  and  Unaffected  Sides  in  a  Case,  of  a  Vert  Painful  Swell- 
ing OF  THE  Tuberosity  of  the  Tibia  on  the  Right  Side  (A),  With  no  Pain  on  the  Left  (B), 
Child  op  Twelve. 


Disturbances   of    Epiphyseal    Growth     (Apophysitis). — In    the 

case  of  growing  and  partially  consolidated  epijihy^es.  pain,  swelling, 
and  tenderness  occasionally  occur  in  children  of  ten  and  upward.  The 
phenomenon  is  most  often  noted  in  the  region  of  the  tubercle  of  tlie 
tibia  and  in  the  epiphysis  at  the  posterior  end  of  the  os  calcis. 

Tuberosity    of   the    Tibia    (Schlatter's   Disease). — Enlargement 
and  tenderness  of  this  region  have  long  been  familiar  to  orthopedic 

1  Allison,  Amer.  Jour.  Orth.  Surg.,  v.,  22S;  Kumaris,  Arch.  f.  klin.  Chir..  1908, 
625.  2E.  G.  Brackett,  Boston  Med.  and  Surg.  Jour.,  Feb.  15,  1912. 
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surgeons,  and  are  sometimes  spoken  of  in  recent  literature  as  ''  Schlat- 
ter's disease."^  Much  has  been  written  as  to  whether  the  symptoms 
are  due  to  a  traumatic  avulsion  of  the  tubercle  or  are  incident  to  growth. 

The  tubercle  of  the  tibia  appears  as  a  separate  center  of  ossification, 
and  develops  into  a  tongue  of  bony  tissue  which  consolidates  with  the 
tibia  in  late  puberty.  It  frequently  happens  that  children  from  twelve 
to  fourteen  complain  of  pain  in  this  region,  especially  on  active  extenison 
of  the  leg,  and  a  tender  enlargement  of  the  tubercle  is  found.  A  dis- 
tinct traumatic  history  may  be  absent  or  present,  but  the  tongue-like 
process  is  obviously  subject  to  strain  in  knee  extension  from  its  function 
as  the  point  of  attachment  of  the  extensor  thigh  muscle,  so  that  it  does 
not  seem  necessary  in  all  cases  to  expect  a  definite  history  of  accident. 
The  a;-ray  shows  in  such  cases  a  partially  consolidated  epiphysis,  but  on 
comparing  the  two  sides,  signs  of  avulsion  of  the  tubercle  are  generally 
absent.  In  the  severer  cases  some  proliferation  of  bone  is  to  be  seen  at 
the  front  of  the  affected  epiphysis.  Clinically,  many  cases  develop 
tenderness  in  the  other  knee  before  the  one  first  affected  has  recovered. 

The  diagnosis  is  made  by  recognizing  a  limited  local  tender  swelling 
over  the  tuberosity,  joint  effusion  is  not  present,  and  full  active  extension 
of  the  leg  at  the  knee  is  likely  to  be  painful,  x-ray  appearances  are 
not  distinctive,  although  the  line  of  ossification  may  be  a  little  more 
ragged  on  the  affected  side.  Avulsion  of  the  tubercle  on  the  affected 
side  should  not  be  inferred  from  an  rr-ray  without  a  radiogram  of  both 
knees  and  a  comparison  of  them. 

Whether  the  lesion  is  due  to  one  definite  accident  or  to  strain  coming 
upon  a  growing  epiphysis  seems  a  matter  of  no  great  importance.^ 

The  prognosis  is  good,  but  progress  is  slow,  and  the  nearer  to  con- 
solidation the  tongue-like  process  is,  as  seen  in  the  a;-ray,  the  shorter 
will  be  the  duration.  Treatment  during  the  acute  stage  consists  of 
fixation,  and  when  the  tenderness  diminishes,  in  a  restriction  of  activity, 
especially  in  stair-climbing  and  running. 

~  Os  Calcis  (Pain  in)  .• — A  similar  condition,  but  in  younger  children, 
as  a  rule,  exists  at  times  at  the  posterior  part  of  the  heel,  where  a 
similar  epiphyseal  consolidation  is  taking  place.  It  is  of  long  duration, 
it  may  be  unilateral  or  bilateral,  and  often  occasions  temporary  lame- 
ness. Discomfort  may  be  relieved  in  a  measure  by  raising  the  heels  of 
the  shoes  and  removing  the  stiff  counter  at  the  back  of  the  shoe. 

Snapping  Hip  {German,  Schnappende  Hufte).^A  condition  of 
no  great  rarity,  characterized  by  a  slipping  around  the  hip-joint  with 
sometimes  an  audible  snap,  occurring  in  the  flexion  and  extension  of  the 
hip,  has  received  attention  of  late.  The  condition  is  apparently,  in  one 
class  of  cases,  natural  to  the  individual,  the  snapping  can  be  produced 
at  will,  and  is  painless,  while  in  a  second  class  it  results  from  trauma,  and 
is  painful.  The  common  cause  of  the  snapping  appears  to  be  found  in  the 
slipping  of  a  tendinous  band  (generally  the  iliotibial  band)  over  the  great 

1  B.  Schlatter,  Beitr.  z.  klin.  Chir.,  .59. 

^  Haglund,  Zeit.  Orth.  Chir.,  xxv.,  649.  Dunlop,  Amer.  Jour.  Orth.  Surg.,  Feb., 
1912. 
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trochanter.^  Operative  measures  have  consisted  in  stitching  the  ob- 
structing band  (in  this  case  the  anterior  edge  of  the  gluteus)  to  the 
tenchnous  insertion  of  the  vastus  externus  and  the  neighboring  perios- 
teum, by  uniting  the  ihotibial  band  to  the  femur  behind  the  trochanter, 
and  by  sewing  the  posterior  edge  of  the  band  to  the  gluteus  maximus. 
All  of  these  procedures  were  followed  by  relief. 

In  another  class  of  cases  less  commonly  seen  the  snapping  seems 
to  be  due  to  a  deficiency  in  the  posterior  border  of  the  acetabulum^ 
(Braun  and  Gangele),  and  is  more  like  a  real  subluxation  than  is  the 
other  type.  If  the  posterior  wall  of  the  acetabulum  is  present  in  part, 
it  is  possible  by  means  of  chiseling  to  raise  a  rim  of  bone  and  perios- 
teum to  serve  as  a  posterior  border  to  the  joint  cavity. 

Arthroplasty. — The  technic  of  arthroplasty  has  been  of  late  en- 
larged, and  although  the  difficulties  remain  of  securing  motion  in 
many  stiff  joints,  a  larger  amount  of  success  attends  the  operation  than 
at  first.  The  technic  of  the  insertion  of  flaps  of  fascia  or  fat  remains 
largely  unchanged,  and  the  progress  of  cases  operated  on  by  this  method 
is  more  or  less  painful  from  the  pressure  on  nerve-filaments  in  the  inter- 
posed tissue.  Most  foreign  substances  when  introduced  have  proved 
unsatisfactory,  but  the  use  of  chromicized  pig's  bladder,  as  devised 
by  Baer,^  has  been  attended  by  a  fair  amount  of  success.  The  mem- 
brane is  prepared  by  boiling  it  in  cumol,  and  it  is  chromicized  so  as  to 
remain  intact  for  forty  days.  The  membrane  is  placed  so  as  to  cover  the 
denuded  ends  of  the  bones  and  is  fastened  with  sutures.  The  introduc- 
tion of  so  much  foreign  material  is,  as  in  all  such  instances,  an  obstacle 
to  primary  healing,  but  union  by  first  intention  should  be  secured. 
After  tuberculous  disease  no  operation  should  be  undertaken  until 
the  process  is  thoroughly  healed. 

Lexer  has  tranplanted  successfully  from  one  patient  to  another  in 
some  instances  half  of  a  joint,  or  both  epiphyses  with  their  cartilages. 
Of  course,  the  proceeding  implies  an  amputation  on  a  patient  from 
whom  the  material  is  to  be  obtained.  In  2  of  Lexer's"*  cases  this  was 
done  for  gangrene,  in  others  the  amputation  was  for  trauma.  The 
bones  to  be  transplanted  should  be  divided  transversely,  and  intra- 
articular ligaments  and  cartilage  should  be  left  intact,  the  new  joint 
being  held  in  place  by  skewers  of  fresh  bone.  Muscle  plastic  operations 
are  generally  necessary  later  for  proper  function.  Movement  is  per- 
mitted only  after  the  x-ray  shows  a  good  callus.  The  motion  in  sev- 
eral patients  was  recorded  as  from  fair  to  good,  but  the  operation  can- 
not yet  be  regarded  as  a  well-established  procedure. 

1  Holman,  Zeit.  Orth.  Chir.,  xxiv.,  1,  2.  Zur  Verth,  Deutsch.  Zeit.  f.  Chir..  98, 
i.,  47. 

-  Gangele,  Zeit.  Orth.  Chir.,  xxvii.,  279. 

5  Amer.  Jour.  Orth.  Surg.,  1909,  vii.,  1. 

4  Archiv.  khn.  Chir.,  ii.,  90.     Paye,  Mlinch.  med.  Woch.,  1910,  37. 


CHAPTER  CII. 
DISLOCATIONS.^ 

By  Daniel  N.  Eisendrath,  M.D., 

Chicago. 

CENTRAL  DISLOCATION  OF  THE  HIP. 

The  first  writer  to  describe  this  form  of  injury  was  Callisen  in  1788. 
During  the  nineteenth  century  the  earUest  descriptions  are  those  of  Sir 
Astley  Cooper,  and  these  were  followed  by  a  number  of  cases  reported 
by  French  and  German  surgeons.  Much  confusion  has  existed  as  to 
the  nomenclature  and  exact  definition  of  the  injury.  The  most  accu- 
rately descriptive  title  is  that  employed  by  English  surgeons — displace- 
ment of  the  head  of  the  femur  through  the  acetabulum  into  the  pelvis. 
The  title  which  was  first  suggested  by  German  surgeons  and  which  has 
been  generally  adopted  is  "  central  dislocation  of  the  hip."  If  one 
accepts  this  name,  cases  of  acetabular  fractures  of  all  varieties  must  be 
excluded,  unless  they  are  accompanied  by  a  displacement  through  the 
acetabulum  of  either  the  entire  head  of  the  femur  or  at  least  of  its  great- 
est circumference. 

Arreger-  has  collected  22  cases,  published  up  to  1904,  and  added  a  case 
observed  at  the  Lucerne  Hospital.  Since  this  publication  a  number  of 
others  have  appeared.  W.  Simon^  collected  all  of  the  cases  up  to  1907. 
Schroeder''  has  collected  about  50  cases,  including  3  of  his  own.  Only 
a  small  proportion  of  the  cases  were  true  central  dislocations,  many 
being  pelvic-ring  fractures,  which  caused  dislocation  of  the  head  of  the 
femur  only  by  virtue  of  large  sections  of  the  pelvic  bones  giving  way. 
Fuller^  has  given  a  thorough  resume  of  the  subject  in  a  recent  article, 
and  added  2  cases  of  true  central  hip  dislocation.  Two  of  the  most 
exhaustive  articles  of  recent  date  are  those  of  Woener'^  and  Henschen.'^ 
The  latter  has  only  been  able  to  find  16  cases,  excluding  his  own,  of 
genuine  central  dislocation,  the  remaining  reported  cases  being  classi- 
fied as  either  doubtful  or  as  cases  of  pelvic-ring  fracture,  in  which  the 
bony  gap  permitted  the  head  to  be  displaced  inward.  Henschen's  true 
cases  do  not  include  Schroeder's  and  Fuller's  cases. 

Through  the  more  general  employment  of  radiographic  examina- 
tions this  form  of  fracture-dislocation  is  no  longer  a  curiosity,  but  is  of 

1  Supplementary  to  Chapter  XXVI.,  Vol.  II.,  p.  377. 

^  Deut.  Zeit.  Chir.,  vol.  Ixxi. 

3  Beitrage  klin.  Chir.,  vol.  xlv. 

*  Northwestern  Univ.  Med.  Bull.,  June,  1909. 

5  Amer.  Med.  Jour.  Sci.,  March,  1911,  p.  385. 

^  Beitrage  klin.  Chir.,  vol.  1.  ^  Ibid.,  vol.  Ixii. 
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considerable  clinical  and  forensic  importance.  The  condition  may 
result  from  one  of  a  number  of  different  causes.  The  most  frequent 
mode  of  occurrence  is  as  the  result  of  a  fall  or  a  blow  over  the  greater 
trochanter,  especially  when  the  direction  of  the  force  is  parallel  to  the 
long  axis  of  the  head  and  neck  of  the  femur.  Other  causes  are  falls  upon 
the  feet,  blow  over  the  opposite  shoulder,  blow  over  one  or  both  tuber- 
osities of  the  ischium  or  over  the  coccyx.  The  injury  occurs  most  often 
between  the  tenth  and  thirtieth  year. 

Classification. — The  division  given  in  Henschen's  article  seems  to 
be  the  most  complete.     He  distinguishes: 


Fig.  82. — Diagram  to  Illustrate  Conditions  Found  in  Central  Dislocation  of  Hip. 


(1)  Central  Acetahidar  Fractures. — (a)  Simple  fractures,  usually 
radiating  from  the  center  of  the  acetabulum,  or  Y-shaped.  In  this 
variety  there  is  usually  but  little  gaping  of  the  fissure. 

(6)  An  advanced  stage  of  (o).  In  this  the  acetabulum  is  broken,  and 
the  fragments  depressed  inward  in  such  a  manner  that  the  head  is  more 
or  less  engaged  in  the  opening.  This  has  been  termed  central  sub- 
luxation of  the  femoral  head. 

(c)  The  true  central  dislocation.  This  is  a  progressive  stage  of  (b), 
the  acetabulum  Ijeing  compk^tely  depressed,  so  that  the  head  is  pushed, 
either  completely  or  at  least  l)y  its  greatest  circumference,  through  the 
opening  into  the  true  pelvis  (Fig.  82). 
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(2)  Excentric  Acetabular  Fractures. — The  force  strikes  away  from  the 
center  of  the  acetabulum,  and  usually  causes  a  triangular  fragment  to  be 
broken  off.  According  to  the  direction  in  which  the  triangle  points, 
one  can  distinguish  two  varieties:  (a)  excentric  fractures,  with  an  infe- 
rior fragment,  and  (6)  the  same,  with  a  superior  fragment.  In  these 
cases  the  head  of  the  bone  remains  in  the  acetabulum. 

(3)  Complete  Separation  {Ring-like)  of  the  Acetabulum.. — Vaquez 
has  described  such  a  case  in  which  the  head  of  the  femur  remained 
in  articulation  with  the  acetabulum,  but  both  were  displaced  com- 
pletely inward.  Although  there  was  a  displacement  of  both  inward, 
the  case  does  not  belong  to  the  true  central  dislocations  because  the 
acetabulum  itself  was  not  fractured. 


Fig.  83. — Wash  Drawing  Made  from  i-ray  of  Dr.  Heliodore  Schiller's  Case  of  Central. 

Dislocation  of  Hip. 
Note  how  head  of  femur  pushes  acetabulum  inward. 

(4)  Combined  Acetabular  and  Pelvic-ring  Fractures. — This  class 
includes  all  cases  in  which,  in  addition  to  the  fracture  of  the  acetabulum, 
there  are  independent  fractures  of  the  pelvic  bones  or  separation  of  the 
pubic  symphysis  or  of  the  sacro-iliac  synchondrosis. 

Symptoms. — Clinically,  one  encounters  this  injury  in  two  different 
forms.  The  first  clinical  group  includes  the  typic  acetabular  fractures, 
in  which  the  femoral  head  has  been  pushed  a  variable  distance  into  or 
through  the  funnel  formed  by  the  acetabular  fragments.  The  symptoms 
of  this  injury  are: 

(1)  Depression  over  the  trochanteric  region,  varying  according 
to  the  extent  to  which  the  head  has  been  pushed  through  the  acetabulum. 
The  trochanter  lies  nearer  to  the  median  line  upon  the  injured  than  upon 
the  uninjured  side. 
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(2)  Deep-seated  pain  in  the  h\p  upon  pressure  over  the  trochanter, 
or  on  tapping  the  heel  or  in  rotating  the  limb. 

(3)  Very  little  or  no  shortening. 

(4)  Internal  rotation  is  greatly  decreased  and  is  very  painful. 

(5)  Upon  rectal  examination  one  finds,  upon  sweeping  the  finger 
over  the  pelvic  wall,  that  there  is  a  fixed  pain,  sharply  localized  over  the 
inner  side  of  the  acetabulum,  upon  the  side  of  the  injury.  It  is  wise  to 
compare  this  finding  with  a  similar  palpation  of  the  opposite  side  of 
the  pelvis.  In  some  cases  a  convex  projection,  or  even  crepitating 
fragments,  have  been  felt  over  the  acetabulum. 

(6)  X-ray  Pictures. — This  is  the  most  accurate  means  of  diagnosis 
(Fig.  83),  and  should  be  employed  in  all  cases  of  injury  of  the  hip. 
Many  old  cases  of  such  injur}^  may  thus  be  recognized  as  due  to  acetabu- 
lar fractures,  with  or  without  dislocation  inward  of  the  femoral  head. 

The  second  clinical  group  of  cases  is  that  which  has  been  more 
familiar  to  the  surgeon.  This  second  group  includes  all  fractures  of 
the  acetabulum  proper  or  acetabular-ring  fractures,  with  dislocation 
of  the  head  inward.  The  triad  of  physical  signs  which  are  character- 
istic of  this  group  are:  (a)  Eversion  of  the  limb,  which  can  be  easily 
corrected,  but  which  readily  recurs;  (6)  the  trochanter  lies  nearer  to  the 
median  line;  (c)  the  femoral  head  and  the  fragments  can  be  felt  through 
the  rectum  on  the  inner  side  of  the  acetabulum,  (c?)  Add  to  these  an 
a:-ray  picture. 

It  will  be  seen  from  the  above  that  the  first  group  represents  the 
incomplete  stage,  and  the  second  group  includes  the  complete  stage  of 
dislocation  of  the  femoral  head  inward  through  the  fractured  acetabu- 
lum. 

A  pathognomonic  symptom,  when  present,  is  pain  along  the  course 
of  the  obturator  nerve.  This  neuralgia  may  be  onlj^  transitory,  being 
relieved  as  soon  as  the  fracture  has  been  corrected,  or  it  may  remain  as  a 
permanent  condition  if  the  nerve  is  caught  in  the  callus. 

In  some  of  the  recent  cases,  especialty  those  of  Schloffer,  Simon,  and 
Henschen,  it  has  become  evident  that  an  interval  may  occur  between 
the  time  when  the  fracture  takes  place  and  the  dislocation  inward  of  the 
femoral  head  follows.  An  effort  has  been  made  to  divide  the  cases 
into  primary  central  dislocations,  the  acetabular  fracture  and  displace- 
ment inward  of  the  head  occurring  at  the  time  of  the  first  injury;  and 
secondary  cases,  in  which  there  is  first  a  fracture  of  the  acetabulum,  and 
later  a  pushing  inward  of  the  femoral  head.  In  Henschen's  case  the 
interval  was  five  to  six  weeks. 

Complications  and  Sequelae  of  Central  Dislocations. — Among  the 
most  frequent  complications  are:  (o)  Ruptures  of  the  ileopsoas  or  ob- 
turator muscles,  with  the  formation  of  enormous  subi:)eritoneal  hema- 
tomata,  which  may  extend  upward  to  tlu^  kidney  and  compress  the 
bladder.  These  hemotamata  show  a  great  tendency  to  suppuration; 
(6)  primary  and  secondary  nerve  injuries  (obturator  and  sciatic); 
(c)  vascular  injuries;  {d)  rupture  of  the  bladder,  usually  as  the  result 
of  an  accompanying  pelvic-ring  fracture.     Among  the  seciuelip  the  most 
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important  are:  (a)  An  arthritis  of  tlie  hip-joint,  with  varying  degrees  of 
interference  of  motion  and  at  times  resulting  in  anlvylosis;  (6)  dystocia. 
A  nmnber  of  cases  have  been  reported  of  marked  interference  with  the 
normal  course  of  labor. 

Treatment. — The  cases  in  which  the  displacement  inward  of  the 
femoral  head  occurred  as  a  secondary  factor  teach  us  that  the  injury 
must  be  regarded  as  very  serious,  and  that  too  much  care  cannot  be 
exercised  in  guarding  against  walking  upon  the  injured  limb  too  early. 
The  two  chief  objects  of  the  various  methods  of  treatment  are  to  push 
the  femoral  head  -from  the  true  pelvis,  and  to  keep  it  in  its  normal 
relation  after  correcting  the  deformity.  The  first  object  is  best  attained 
by  flexing  the  thigh  and  adducting  the  limb  forcibly,  while  the  inner 
side  of  the  thigh  rests  on  a  sand-bag  and  the  pelvis  is  held  rigid.  In 
this  manner  the  femoral  head  can  be  lifted  out  of  the  pelvis.  One 
should  never  attempt  to  correct  the  deformity  by  inserting  the  finger 
into  the  rectum  and  pushing  the  femoral  head  outward.  The  degree, 
however,  to  which  the  displacement  inward  has  been  corrected  can  be 
best  judged  by  a  rectal  examination.  The  amount  of  force  required  to 
replace  the  head  in  a  recent  injury  is  relatively  slight.  The  second 
object,  keeping  the  head  in  its  corrected  position,  is  best  attained  by 
making  extension  while  the  limb  is  kept  aclducted  and  flexed  at  the 
thigh  and  knee. 

Early  massage  and  passive  motion  (from  the  second  week  on) 
must  not  be  omitted.  The  limb  should  be  kept  suspended  for  at  least 
six  weeks,  and  no  walking  allowed  for  some  weeks  later  (eight  to  twelve 
weeks) . 


CHAPTER  cm. 

SURGERY   OF    THE    MUSCLES,  TENDONS,  AND  BU"RS^'^ 

By  John  Fairbairn  Binnie,  M.  D., 

Kansas  City,   Mo. 

BURSITIS. 

CoDMAN  believes  that  subacromial  hursitis  is  the  most  common  form 
of  bursitis,  but  that  it  is  frequently  not  recognized,  being  diagnosed 
as  ''  brachial  neuritis,  periarthritis,  muscular  rheumatism,  circumflex 
paralysis,  contusion  of  the  shoulder,  fibrous  ankylosis,  gout,  rheumatism, 
and  other  vague  terms."  The  causes  of  the  bursitis  are  numerous,  but 
trauma  is  probably  the  most  common.  Clinically,  Codman  divided 
the  lesions  into  the  following  types:  (1)  Acute  or  spasmodic;  (2)  sub- 
acute or  adherent;  (3)  chronic  or  non-adherent. 

In  all  these  types  there  is  pain,  located  commonly  at  the  insertion 
of  the  deltoid,  and  especially  severe  at  night.  When  adhesions  are 
present  abduction  beyond  10  degrees  is  impossible.  When  adhesions 
are  absent  abduction  and  external  rotation  may  be  limited  or  pre- 
vented by  muscular  spasm  and  pain.  Sometimes  roughness  of  the 
bursal  lining  momentarily  impedes  motion,  but  continued  effort  over- 
comes the  impediment  with  a  jerk,  as  in  "  trigger-finger."  Even  under 
careful  treatment  disabilitj^  often  persists  for  months  or  even  several 
years,  yet  the  prognosis  is  good.  Treatment  consists  in  rest  with  the 
arm  abducted  until  acute  symptoms  have  disappeared.  This  rest 
must  not  be  too  absolute  and  not  too  prolonged,  lest  adhesions  form. 
Later,  motion  must  alternate  with  rest.  In  severe  and  persistent  dis- 
ease it  is  wise  to  excise  the  accessible  portions  of  the  bursa. 

Supraspinatus  Tendon. — The  deltoid  muscle  only  acts  as  an  al)- 
ductor  of  the  arm  after  the  great  tuberosity  of  the  humerus  has  been 
pulled  under  the  acromion  and  the  humerus  partly  abducted  by  the 
supraspinatus. 

If  the  deltoid  contracts  powerfully,  and  if,  for  any  reason,  the  supra- 
spinatus has  failed  to  act,  then  the  tuberosity  of  the  humerus  does  not 
slide  under  the  acromion,  but  is  forced  against  it,  and  thus  the  tendon 
of  the  supraspinatus  becomes  pinched  between  these  two  bones  and  may 
be  partially  ruptured.  According  to  Codman  this  accident  is  very 
common  and  gives  rise  to  symptoms  of,  if  it  does  not  actually  occasion. 
suhacroviial  hursitis.  In  3  patients  Codman  has  found  complete  rupture 
of  the   supraspinatus  tendon,   causing  symptoms  of   *'  adherent   sub- 

1  Supplementary  to  Chapter  XXVII.,  Vol.  II.,  p.  4:35. 
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acromial  bursitis."     In  2  of  these  3  cases  Codman  operated,  repairing 
the  tendon  with  good  result. 

Subacromial   or   Subdeltoid   Bursitis. — The   supraspinatus   muscle 
passes  over  the  shoulder-joint,  to  be  inserted  in  the  great  tuberosity. 


Fig.  84. — Diagram  trom  Frozen  Section.     (E.  A.  Codman.) 
Notice  the  deltoid  and  its  origin  from  ttie  edge  of  the  acromion.     Notice  the  subdeltoid  or  sub- 
acromial bursa  with  its  roof  made  by  the  under  surface  of  the  acromion  and  by  the  fascia  beneath  the 
upper  portion  of  the  deltoid.    Its  base  is  on  the  greater  tuberosity  and  the  tendon  of  the  supraspinatus, 
which  separates  it  like  an  interarticular  fibrocartilage  from  the  true  joint. 

In  action  this  muscle  abducts  the  shoulder  and  pulls  the  great  tuberosity 
under  the  acromion  process.'  The  deltoid  when  acting  alone  pulls  the 
humerus  upward  against  the  acromion,  but  when  it  acts  in  conjunction 
with  the  supraspinatus  it  acts  as  a  very  powerful  abductor.     The  sub- 


FiG.  85. — Illustrating  the  Condition  Which  Would  be  Found  in  Abduction,  the  Tuberosity 
Having  Passed  Under  the  Acromion  and  the  Point  (b)  Having  Passed  the  Point  (a). 
(E.  A.  Codman.) 

The  elastic  deltoid  has  taken  up  the  slack  at  one  end  and  the  supraspinatus  at  the  other.  It  is 
obvious  that  the  floor  of  the  bursa,  as  it  lies  on  the  tendon  of  the  supraspinatus  and  the  tuberosity, 
naust  be  a  smooth,  even,  round  surface.  As  a  matter  of  fact,  the  first  time  one  cuts  into  the  bursa  one 
is  almost  startled  to  find  how  much  the  floor  of  it  looks  like  the  cartilaginous  surface  of  the  bone.  It 
is  obvious  that  if  the  surfaces  of  the  bursa  between  the  points  n  and  b  in  Fig.  84  were  adherent,  it  would 
be  impossible  for  the  joint  to  pass  into  the  position  shown  in  Fig.  85. 


acromial  bursa  exists  between  the  supraspinatus  below  and  the  deltoid 
and  acromion  process  above.  The  base  of  the  bursa  at  its  outer  end  is 
firmly  attached  to  the  tuberosity  of  the  humerus  and  to  the  tendinous 
expansion  of  the  supraspinatus.  The  roof  of  the  bursa  at  its  inner 
part  is  firmly  attached  to  the  under  surface  of  the  acromion  and  the 
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coraco-acromial  ligament.  The  rest  of  the  wall  of  the  bursa  is  very 
loosely  attached  to  its  surroundings.  The  anatomic  peculiarities  make 
it  so  that  when  the  arm  is  abducted  the  fixed  floor  of  the  bursa  (Fig.  84, 
6)  is  carried  under  the  acromion  and  the  roof  of  the  bursa  (between 
Figs.  84,  85,  a,  h)  is  rolled  up  in  the  same  direction,  so  that  part  of  it 
takes  the  position  of  the  floor  of  the  bursa.  A  proper  appreciation  of 
this  normal  sliding  or  rolling  of  the  bursa  is  of  great  importance,  as 
anything  which  interferes  with  it  causes  much  disability.  In  acute 
bursitis,  when  the  arm  hangs  by  the  side,  palpation  over  the  bursa  just 
below  the  acromion  to  the  outer  side  of  the  bicipital  groove  causes 
pain,  but  in  some  cases  when  the  arm  is  abducted  this  point  of  tender- 
ness disappears  (Dawbarn's  sign)  because  the  tender  bursa  has  passed  up 
under  the  acromion  out  of  reach  of  the  palpating  finger. 


J 


Fig.  86. — Depression  on  Surface  of  Great  Trochanter  Caused  by  an  Enlarged  Bursa. 

Bursitis  occurring  in  the  neighborhood  of  the  hip  may  give  rise  to 
very  puzzling  conditions.  A  lady  suffered  for  over  twenty  years  from 
a  varying  amount  of  disability  due  to  pain  about  the  hip.  Treatment 
by  rest,  exercise,  drugs,  etc.,  failed.  There  was  an  indefinite  swelling 
over  the  great  trochanter,  and  a  skiagram  showed  a  corresponding  de- 
pression of  the  bone.  On  operation  a  small  but  thick-walled  bursa  was 
found  between  the  tendon  of  the  gluteus  medius  and  the  trochanter 
major.     Excision  of  the  bursa  resulted  in  prompt  cure  (Fig.  86). 

It  is  more  common  to  find  involvement  of  the  gluteal  bursa  which 
lies  between  the  tendon  of  the  gluteus  maximus  and  the  great  trochan- 
ter. Inflammation  of  a  bursa  (iliac  bursa)  lying  between  the  iliopsoas 
muscle  and  the  pelvis  external  to  the  pectineal  eminence  is  often  mis- 
taken for  coxitis.  As  the  bursa  communicates  with  the  hip-joint  in 
about  10  per  cent,  of  adults,  coxitis  and  bursitis  may  coexist.     Differ- 
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ential  diagnosis  between  iliac  bursitis  and  coxitis  must  be  based  on  the 
fact  that  in  the  bursitis  there  is  no  shortening  of  the  hmb  and  that 
"  the  patient  may  often  walk  and  bear  weight  upon  the  limb  without 
discomfort  "  (Johnson).  Very  large  cystic  tumors  may  result  from 
disease  of  the  ihac  bursa. 

Cullen^  describes  such  a  tumor  which  communicated  with  the  hip- 
joint  and  extended  up  under  Poupart's  ligament  into  the  abdomen 
(Fig.  87) .     The  tumor  contained  several  large  free  cartilaginous  masses. 
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Fig.  87. — A  Cystic  Tumok  Developing  from  the  Left  Iliopsoas  Bursa  Containing  Large 
Free  Cartilaginous  Masses  and  Communicating  With  the  Hip-joint.  (Cullen.) 
Occupying  the  left  half  of  the  pelvis  is  a  cystic  tumor  which  on  its  outer  side  was  firmly  attached 
to  the  pelvic  wall.  The  cyst  walls  were  composed  chiefly  of  fibrous  tissue.  The  thickening  in  certain 
areas  noted  in  the  walls  is  due  to  deposits  of  bone.  The  cyst-cavity  was  distended  with  clear  yellowish, 
tenacious  fluid  and  also  contained  fine  free  and  irregular  cartilaginous  masses.  A  narrow  prolongation 
of  the  cyst  passed  downward  and  forward  beneath  Poupart's  ligament  and  opened  directly  into  the 
hip-joint.     Filling  this  portion  of  the  cyst  was  a  large  free  cartilaginous  mass. 


The  bursa,  lying  between  the  semimembranous  expansion  and  the 
inner  head  of  the  gastrocnemius,  usually  communicates  with  the  knee- 
joint.  It  is  difficult  to  determine  in  individual  cases  whether  disease 
of  the  bursa  is  primary  or  secondary  to  an  arthritis.  Barker-  inclines 
to  the  belief  that  the  bursitis  is  often  primary  and  the  coexisting 
arthritis  secondary. 

Barker  writes:  "The  effect  of  this  distention  is  to  produce  an 
aching  pain  with  a  sense  of  weakness  in  the  joint.     The  swelling  can 

1  Jour.  Amer.  Med.  Assoc,  April  9,  1910. 

2  Brit.  Med.  Jour.,  June  3,  1911. 
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usually  be  recognized  when  the  limb  is  fully  extended  as  an  ill-defined 
elastic  mass,  almost  directly  behind  the  knee,  which  is  soft  during 
flexion  and  tense  during  extension.  As  this  bursa  usually  communi- 
cates with  the  knee-joint,  its  contents  in  slight  flexion  can  sometimes 
be  squeezed  into  it  when  ^  abundant,  and  can  be  felt  to  distend  the 
synovial  pouches  of  the  knee.  When  small,  this  cannot  be  felt,  but  in 
advanced  cases  it  is  quite  demonstrable.  In  very  extreme  forms  the 
knee-joint  is  also  much  distended  with  fluid,  which  can  be  made  to  fluc- 
tuate easily  from  the  joint  to  the  bursal  sac  and  vice  versa. 

"  In  such  cases  the  bursal  sac  may  be  enormously  distended  and 
reach  far  down  the  leg.  In  a  case  recently  under  my  care  it  reached 
half-way  down  to  the  ankle,  and  at  the  same  time  the  knee-joint  was 
hugely  distended  in  all  directions,  the  fluid  passing  easily  into  the  bursa 
on  pressure  and  back  again  into  the  knee.  In  another,  operated  on 
recently  in  private,  the  same  conditions  were  present,  though  to  a 
smaller  extent.  In  both  of  these  cases  the  diseased  process  appeared 
from  the  history  to  have  started  in  the  bursa  and  furnished  fluid  to  the 
joint,  and  not  conversely." 


CHAPTER   CIV. 
ORTHOPEDIC  SURGERY*^ 

By  Robert  W.  Lovett,  M.  D., 

Boston. 

POTT'S  DISEASE. 

In  the  treatment  of  Pott's  disease  an  advance  has  been  made  by 
Calot,  who  has  described  a  method  of  applying  jackets  which  in  accuracy 
and  efficiency  is  superior  to  those  formerly  used.     The  patient  is  sus- 


FiG.  88. — Application  or  Posterior  Sheets.     (Calot.) 

pended  by  the  head  and  the  jacket  applied  not  by  bandages,  but  by 

sheets  of  crinolin  cut  in  a  special  pattern,  which  are  impregnated  with 

plaster  of  Paris  and  water.     These  sheets  are  molded  to  the  body  by 

1  Supplementary  to  Chapter  XXVIII.,  Vol.  II.,  p.  469. 
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turns  of  the  ordinary  plaster  bandage.  In  all  cases  they  embrace  the 
shoulders,  and  in  disease  above  the  mid-dorsal  region  they  are  carried 
up  under  the  chin  and  occiput.     A  square  window  is  then  cut  out  over 


Fig.   S9. — Modeling  the  Apparatus  Above  the  Iliac  Crest.     (Calot.) 

the  kyphus,  and  layers  of  absorbent  cotton  are  placed  under  the  piece 
cut  out,  which  is  then  reapplied  and  held  in  place  by  plaster  bandages. 
A  large  triangular  window  is  then  cut  out  in  front  opposite  the  kj-phus. 


Fig.   90. — Dorsal  Window  for  Compression.      (Calot.) 


By  successive  layers  of  padding  placed  over  the  kyphus  at  inter- 
vals of  a  week  or  so  a  constant  forward  pressure  is  kept  up  on  the  dis- 
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eased  part  of  the  spine.  The  patient  is  kept  for  some  months  recumbent, 
and  successive  jackets  apphed  as  necessary.  Under  these  conditions  it 
is  reasonable  to  expect  some  permanent  recession  of  the  deformity.^ 

This  combination  of  a  well-fitting  jacket,  exercising  continually 
increasing  pressure,  with  recumbency,  seems  to  offer  the  best  treatment 
at  our  command  at  present. 

Attempts  to  stiffen  the  affected  region  of  the  spine  by  bone  plastic 
operations  -  on  the  posterior  part  of  the  column,  and  by  the  insertion 


Fig.  91. — Finished  Appakatcs  with  Militakt  Collar.     (Calot.) 

of  metal  rods  "^dred  to  the  vertebrae,^  have  not  yet  been  definitely 
accepted  bj^  orthopedic  surgeons,  although  on  trial  and  apparentl}^ 
likely  to  be  useful. 


TREATMENT  OF  STRUCTURAL  LATERAL  CURVATURE. 
The  tendency  in  the  treatment  of  structural  lateral  curvature  of 
moderate  and  severe  grade  is  toward  the  use  of  more  continuous  and 
effective  force  than  formerly.  Structural  cases  of  slight  degree  may  be 
treated  by  g^Txmastics,  exercises  in  apparatus  designed  for  the  purpose, 
and  passive  stretching,  as  mentioned  in  the  former  edition,  but  this  treat- 
ment should  be  piu-sued  only  so  long  as  the  cases  continuously  improve. 


1  Calot,  Orth.  Indispensable,  Paris,  1909. 

2  Albee,  X.  Y.  Med.  Jour.,  March  9,  1912.     Hibbs,  Annals  of  Surg.,  May^ 
^  F.  Lange,  Amer.  Jour.  Orth.  Surg.,  xm.,  1,  344. 
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Cases  of  more  than  a  slight  degree,  that  is,  cases  to  be  classed  as  of 
moderate  and  severe  grades,  should  be  attacked  at  the  outset  as  bone 
rather  than  muscle  problems,  and  an  attempt  should  be  made  to  force 
the  vertebrse  back  into  an  improved  position  by  the  use  of  continuous 
force  by  means  of  corrective  jackets  worn  over  long  periods.  In  this 
way  it  is  possible  to  influence  bony  growth  in  the  direction  of  improving 
the  deformity. 

Such  treatment  may  be  carried  out  in  one  of  two  wa3's:  (a)  The 
patient  is  suspended  or  laid  prone  on  the  face  or  on  the  back,  and  a  cor- 
rective plaster  jacket  applied.  This  jacket  is  then  cut  away  over  the 
back  on  the  side  opposite  to  the  curve,  leaving  the  top  edge  in  place,  and 
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Fig.  92. — Remodeled   Tokso    Ready   foe   Ap- 
plication OF  Jacket  in   a  Case  of  Right 
DoBSAL  Left  Lumbar  Sclebosis,  which  has 
been  Cut  in  Two  at  the  Waist  and  set 
Apabt  1  Inch,  so  as  to  Inceease  the  L"p- 
WABD  Pressure  on  the  Ribs.      (Lovett  and 
Sever,  Jour.  Amer.  Med.  Assoc.) 
The  dark  areas  on  left  of  the  torso  show  where 
plaster  has  been  added  on  the  concave  side  to 
allow  for  correction  of  displacement  and  devia- 
tion. 


Fig.  93. — Front  of  jacket, Made  Ovee  Torso 
Shown  in  Figuee  92.  (Lovett  and  Sever, 
Jour.  Amer.  Med.  Assoc.) 

Note  shoulder  pad. 


in  front  a  similar  square  opening  is 
cut  diagonally  opposite  the  opening 
in  the  back.  Where  the  j  acket  is  left 
solid  in  the  back,  over  the  rotated 
and  curved  portion  of  the  spine,  it  is  padded  by  layers  of  felt  passed  in 
through  the  openings  so  as  to  exercise  pressure  on  the  curved  region,  and 
this  padding  is  added  to  each  week  or  two.  Every  two  or  three  months 
the  jacket  is  changed  and  made  more  effective,  and  the  padding  again 
begun.  After  a  variable  period  a  great  change  should  have  been 
effected  in  the  spine,  and  a  removable  jacket  (made  as  will  be  de- 
scribed) substituted  and  exercises  begun,  lasting  over  a  period  of  months, 
during  which  the  jacket  is  gradually  omitted.  Muscular  atrophy  is 
marked  on  first  removing  the  permanent  jacket,  but  the  muscles  soon 
recover  their  tone  under  massage  and  exercise. 

(b)  By  the  second  method  one,  two,  or  three  forcible  jackets  are 
applied  to  the  patient  for  a  week  each,  and  then  the  patient  is  suspended 
and  a  snug  plaster  jacket  applied.     This  is  cut   off  and  filled  with 


TREATMENT    OF    STRUCTURAL    LATERAL    CURVATURE. 


221 


plaster  of  Paris  and  water.  The  torso  thus  obtained  is  then  trimmed 
and  filled  out  to  represent  an  improved  condition  of  the  patient,  and  to 
this  torso  is  applied  a  plaster  jacket,  which  is  split  and  removed  and 
furnished  with  buckles  and  straps.  This  jacket  is  then  worn  by  the 
patient  day  and  night,  and  only  removed  for  exercises,  which  are  done 
daily.     The  sides  of  the  removable  jacket  may  be  cut  out  and  padding 


mamm 


Fig.  94. — Paiikm    i\  Jacket  Shown  in  Figure  93.     (Lovett  and  Sever,  Jour.  Ainer.  Med.  Assoc.) 
Note  window  on  concave  side.     Jacket  reinforced  by  steel  strips. 

used  if  desired  in  the  same  way  as  described  for  permanent  jackets. 
Treatment  by  permanent  jackets  is  best  suited  for  hospital  cases,  and 
treatment  by  removable  jackets  is  best  adapted  to  the  class  of  private 
patients  who  are  under  effective  control.^ 


Reference. 

Congenital  Elevation  of  Scapula  (Sprengel's  Deformity). 
Horwitz:  Amer.  Jour.  Orth.  Surg.,  vi.,  260. 

1  Lovett  and  Sever,  Jour.  Amer.  Med.  Assoc,  Sept.  2,  1911. 
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Fig.  95. — Girl  Aged  Sixteen,  Before  TREATiiENT.     (Lovett  and  Sever,  Jour.  Amer.  Med.  Assoc.) 


Fig.  96. 


-Girl  Aged  Eighteen-,   After   Two  .\.nd  one-half  Ye.\rs'  Treatmkxt  by  Me.^.n-s  of  a 
Series  of  Permanent  Jackets.     (Lovett  and  Sever,  Jour.  Amer.  Med.  Assoc.) 
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INFANTILE  PARALYSIS. 

{Newer  Synornjms. — Poliomyelo-encophalitis,  the  Heine-Medin  Disease.) 

The  very  great  increase  of  infantile  paralysis  since  1907  in  certain 
parts  of  the  world,  notably  in  the  United  States,  has  led  to  a  better 
clinical  and  pathologic  knowledge  of  the  disease  from  the  opportunities 
for  study  thus  afforded,  and  the  treatment  has  become  more  precise 
and  defined.  Prior  to  1904  in  the  United  States  an  average  of  about  15 
cases  per  year  were  reported.  In  1910  nearly  9000  cases  were  reported 
in  the  43  states.  A  similar  increase  has  not  occurred  in  Europe.  The 
disease  has  been  proved  to  be  infectious,  and  can  be  reproduced  experi- 
mentally by  inoculation  into  monkeys.  The  organism  causing  it  be- 
longs to  the  so-called  "filterable"  viruses,  and  cannot  be  seen  by  the 
microscope.  The  disease  is  undoubtedly  transmissible  from  one  person 
to  another,  and  indirectly  by  means  of  a  third  person. 

Pathology. — The  study  of  recent  autopsies  and  the  close  investiga- 
tion of  all  stages  of  the  experimental  disease  show  the  chief  feature  of 
the  onset  to  be  a  very  extensive  cellular  infiltration  about  the  blood-ves- 
sels of  the  cerebrospinal  system.  This  infiltration  blocks  up  the  blood- 
vessels by  mechanical  obstruction,  causing  anemia  and  often  necrosis 
of  the  parts  supplied,  in  addition  to  which  there  is  inflammatory  edema 
of  the  white  matter  of  the  cord  and  ganglion  cells.  The  infiltration 
subsides  to  a  varying  extent  after  the  onset,  accounting  for  the  spon- 
taneous improvement  so  universal  in  the  earlier  stages  of  the  disease. 

Symptoms. — A  much  wider  range  and  distribution  of  symptoms  is 
recognized  since  the  classical  investigation  of  Wickman^  was  published, 
and  cerebral  types  of  the  disease  are  now  recognized  as  well  as  mixed 
cerebral  and  spinal  types.  It  has  also  been  learned  that  abortive  cases 
occur,  that  is,  cases  which  resemble  infantile  paralysis  at  the  outset, 
but  which  are  not  followed  by  paralysis,  or  merely  by  a  transitory  weak- 
ness. One  attack  confers  immunity  in  children  and  in  animals,  which 
lasts  at  least  for  some  years. 

Prognosis. — It  has  been  learned  very  recently  that  something  over 
15  per  cent,  of  paralyzed  cases  recover  completely  within  a  few  months, 
and  that  in  a  longer  period  of  time  about  25  per  cent,  recover  with  per- 
fect function.  Functional  recovery  may  occur  without  the  restoration 
of  the  limb  to  its  former  size.^ 

Treatment. — With  a  more  definite  pathologic  knowledge  it  is  evident 
that  the  treatment  in  the  acute  stage  should  be  the  usual  measures  for 
any  general  infection,  with  local  and  general  rest  to  promote  the  absorp- 
tion of  the  infiltrated  cells  in  the  cord.  Hexamethylenamin  sets  free 
formalin  in  the  cerebrospinal  fluid,  and  in  monkeys  has  been  found  to 
retard  or  prevent  the  development  of  symptoms  after  inoculation,  and 
is  possibly  of  use  early  in  the  acute  attack.  Isolation  of  the  patient 
is  important.  So  long  as  tenderness  and  pain  are  present  there  should 
be  no  local  treatment  in  the  way  of  massage,  electricity,  etc.,  but  the 

1  Die  Akute  Poliomyelitis,  etc.,  Berlin,  1911. 

2  B.  E.  Wood,  Boston  Med.  and  Surg.  Jour.,  Oct.  5,  1911. 
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limb  should  be  put  at  rest,  which  may  be  accomplished  by  the  use  of 
plaster-of-Paris  bandages  if  desired.  After  tenderness  has  disappeared, 
massage  and  electricity,  along  with  muscle-training,  that  is,  the  attempt 
to  secure  voluntary  contraction  of  muscles  or  muscle  groups  which  are 
wholly  or  partly  paralyzed,  are  of  much  use,  in  combination  with  me- 
chanical and  operative  treatment. 

Operative  measures  should  not  be  undertaken  (except  for  minor 
tenotomies)  until  two  or  three  years  after  the  onset,  and  not  then  in  very 
young  children. 

The  operative  treatment  consists  in  (1)  correction  of  existing  de- 
formities, and  (2)  the  use  of  measures  to  improve  function.  Fixed 
deformities,  where  remediable,  must,  in  all  cases,  be  corrected  before 
undertaking  mechanical  or  operative  treatment. 

SILK  LIGAMENTS. 

As  a  substitute  for  arthrodesis,  especially  of  the  ankle,  the  use  of 
silk  ligaments  affords  distinct  advantages.  Just  as  silk  extensions  in 
tendon  suture  become  surrounded  by  tendinous  tissue,  so  do  silk  stays 
inserted  to  serve  as  ligaments  become  incorporated  and  organized. 
The  movements  of  a  flail  joint  may  thus  be  checked  in  any  desired  direc- 
tion. The  most  obvious  application  of  the  method  is  found  in  the  ankle, 
either  by  itself  or  in  connection  with  tendon  transfer. 

If  a  leg  is  paralyzed,  leaving  a  flail  ankle,  a  successful  arthrodesis 
leaves  a  stiff  ankle,  but  if  an  anterior  silk  ligament  is  inserted,  dorsal 
flexion  of  the  foot  is  preserved,  but  plantar  flexion  checked  at  a  right 
angle.  If  the  foot  also  drops  to  the  inner  or  outer  side  in  weight-bear- 
ing, a  second  silk  stay  at  the  inner  or  outer  side  also  checks  this  tendencj\ 

The  operation  is  performed  as  follows:  An  incision  2  inches  long  is 
made  over  the  lower  third  of  the  crest  of  the  tibia,  and  the  periosteum  is 
split  in  its  length  and  the  edges  stripped  back  a  little  for  about  the  same 
distance.  Four  strands  of  heavy  tiraided  silk,  prepared  as  will  be  de- 
scribed in  speaking  of  tendon  transfer  (p.  225),  are  then  quilted  into  the 
turned  back  edges  of  the  periosteum.  A  second  incision  is  then  made 
over  the  tarsus  in  the  middle  line,  and  periosteun  exposed  and  divided 
over  one  of  the  tarsal  bones.  The  silk  strands  are  then  passed  by  means 
of  a  flat  director,  with  an  eye  to  hold  the  silk,  down  from  the  upper  in- 
cision subcutaneously,  under  the  annular  ligament,  to  the  lower  incision, 
where  they  are  pulled  out  and  then  sewed  into  the  periosteum  and  bones 
where  insertion  is  desired.  The  strands  are  tied  with  sufficient  tension  to 
support  the  foot  at  a  right  angle.  The  wound  is  then  closed  and  the 
joint  kept  in  a  slightly  over  corrected  position  for  at  least  two  months, 
while  for  another  month  protected  use  by  means  of  a  brace  is  desirable. 
Care  must  be  taken  to  flatten  the  knots  in  the  silk,  as  otherwise  they  tend 
to  chafe  through  the  overlying  skin. 

The  method  is  by  no  means  limited  to  the  ankle,  but  will  probably 
prove  applicable  in  other  joints,  especially  the  shoulder.^ 

1  Soutter,  Boston  Med.  and  Surg.  Jour.,  June  4,  1908. 
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TENDON  TRANSPLANTATION. 

Decided  advance  has  been  made  of  late  in  the  technic  of  the  opera- 
tion and  correspondingly  in  the  improved  character  of  the  operative 
results.  The  lines  of  chief  advance  are  as  follows:  A  more  rigid  selec- 
tion of  cases  has  been  made  and  the  operation  restricted  to  those  where 
it  would  manifestly  be  of  value.  Many  unsuitable  cases,  therefore,  are 
not  now  operated  on  which  would  have  been  operated  on  formerly.  It 
has  been  learned  that  the  substitution  of  small  muscles  for  large  ones 
is  not  desirable,  either  of  the  peronei  muscles,  for  example,  making  an 
inefficient  substitute  for  the  gastrocnemius. 

To  secure  the  best  function,  the  direction  of  the  transferred  tendon 
must  be  that  of  the  original  tendon,  e.  g.,  if  one  of  the  peronei  is  to  be 
substituted  for  the  anterior  tibial,  the  muscle  should  be  dissected  from 
the  fibula  as  far  as  the  upper  third  of  the  bone,  passed  directly  across  the 
leg  to  its  inner  side,  and  passed  down  the  leg  in  the  line  of  the  anterior 
tibial.  This  means,  of  course,  "  silk  extension."  (See  Silk  Ligaments, 
p.  224.)  Muscles  and  tendons  should  be  passed  in  the  subcutaneous 
fatty  tissue,  in  which  they  are  more  likely  to  preserve  good  function 
than  in  the  deeper  tissues.  Periosteal  insertion  has  almost  wholly  su- 
perseded tendon-to-tendon  implantation,  and  silk  extension  has  been 
generally  adopted,  which  has  naturally  extended  and  rendered  more 
flexible  the  application  of  the  operation.  Simple  operations  are  to  be 
preferred  to  complicated  ones,  which  were  formerly  used  where  a 
tendon  was  split  and  used  for  different  purposes. 

The  preparation  of  the  silk  to  be  used  is  of  the  utmost  importance. 
The  silk  is  boiled  for  half  an  hour  or  more  in  1  :  1000  solution  of  corrosive 
sublimate.  It  is  then  removed  with  sterile  precautions  and  folded  in 
sterile  towels,  when  it  is  placed  where  it  will  be  warm,  and  dried  for  two 
days.^  Again,  with  sterile  precautions,  it  is  removed  from  the  towels, 
rolled  into  balls  or  on  reels,  and  placed  in  boiling  paraffin,  in  which  it  is 
boiled  for  an  hour.  The  dish  containing  the  paraffin  and  silk  is  then 
covered  with  sterile  glass  and  set  aside  until  needed.  When  the  silk  is 
to  be  used  the  paraffin  is  again  heated,  and  the  operator  takes  the  silk 
from  the  melted  paraffin.  The  use  of  small  silk  strands  for  drainage  after 
operation  is  not  necessary,  but  allows  serum  to  escape  and  not  to  distend 
the  operated  area.^  If  used,  such  drains  should  be  removed  in  twenty- 
four  hours. 

CEREBRAL  PARALYSIS. 

In  the  treatment  of  cerebral  paralysis  a  new  operative  method  has 
been  described  which  is  probably  of  value  in  the  discovery  that  the  in- 
hibition of  sensory  impulses  has,  for  a  time  at  least,  a  restful  and  beneficial 
effect  upon  the  spastic  and  irritated  muscles,  relaxing  the  spastic  condi- 
tion and  permitting  better  muscular  control.  This  fact  has  been  made 
use  of  by  Forster^  and  others,  who  have  divided  the  posterior    (i.  e., 

^  F.  Lange,  Ergebnisse  der  Chir.  and  Ortho.  Payer  and  Kiittner,  Berlin,  1911, 
ii.,  p.  1. 

2  R.  W.  Lovett,  Boston  Med.  and  Surg.  Jour.,  April  14,  1910. 

3  Mitteil  Grenzgeb.  Med.  u.  Chir.,  1909,  20,  iii. 
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sensory)  nerve-roots  supplying  the  legs  inside  of  the  vertebral  canal, 
with  improvement  in  the  motor  function. ^  The  operation,  however,  is 
a  serious  one,  and  what  its  permanent  place  in  surgery  will  be  it  is  too 
early  to  determine.  The  importance  of  following  the  operation  by  treat- 
ment to  improve  the  muscular  function  is  insisted  on  by  the  later  writers, 
and  so  serious  an  operation  is  manifestly  to  be  limited  to  the  severer 
cases. 

A  less  formidable  procedure  has  been  proposed-  in  which  is  obtained 
temporary  inhibition  of  sensory  impulses  by  the  infiltration  of  the  nerve 
connected  with  the  affected  muscles  by  70  to  80  per  cent,  alcohol  in- 
jected directly  into  the  nerve,  which  has  been  exposed  by  dissection. 
In  the  leg  the  obturator,  sciatic,  internal  popliteal,  or  anterior  tibial 
nerve  is  exposed  and  injected,  the  particular  nerve  attacked  being  deter- 
mined by  the  muscles  which  are  overactive.  Relaxation  of  the  spastic- 
ity and  overactivity  follows  the  operation,  during  which  relaxation  exer- 
cises and  drill  are  possible,  having  for  their  aim  the  cultivation  of 
muscular  balance.  This  relaxation,  however,  later  disappears  to  a 
certain  extent,  and  the  final  place  of  the  procedure  has  yet  to  be  deter- 
mined. 

CONGENITAL  DISLOCATION   OF  THE   HIP. 

Treatment. — The  improvement  in  results  obtained  in  the  treatment 
of  this  affection  is  shown  by  the  table  constructed  by  Bradford,  show- 
ing the  results  obtained  at  the  Children's  Hospital,  Boston,  between 
1884  and  1908  inclusive. 

Increased  experience  in  the  last  few  years  has  led  to  certain  changes 
in  the  technic  which  deserve  consideration.  The  method  described  as 
that  of  Lorenz  is  in  general  use,  but  a  modification  proposed  bj^  Schanz^ 
is  of  use  in  the  younger  cases.  The  operator  stands  on  the  well  side  of 
the  patient,  who  is  lying  on  the  back.  With  the  left  hand  in  a  left  dis- 
location he  seizes  the  left  leg  at  the  knee  and  flexes  and  adducts  it  when 
flexed.  With  the  pelvis  and  leg  fixed,  with  a  sudden  jerk  and  a  contin- 
ued pull  in  the  direction  named,  he  brings  the  thigh  into  strong  inward 
rotation,  which  is  followed  by  abduction  at  a  right  angle  to  the  body. 
In  the  easier  cases  the  hip  snaps  into  place  almost  instantly,  but  thor- 
ough muscular  stretching  should  follow  the  manipulation. 

Although  the  simple  method  of  Lorenz  will  suffice  for  the  easier  and 
younger  cases,  in  older  children  and  in  certain  difficult  cases  the  use  of 
mechanical  aids  will  make  possible  the  reduction  of  some  cases  in  which 
the  surgeon  otherwise  would  have  failed  to  effect  reduction. 

The  apparatus  in  present  use  at  the  Children's  Hospital  (Boston) 
for  this  purpose  is  shown  in  Fig.  98,  and  represents  Bradford's  modifi- 
cation of  the  earlier  apparatus. 

The  base  of  the  apparatus  consists  of  rectangular  steel  plates  which 
can  be  fastened  at  the  edge  of  a  wooden  table  by  means  of  screw  clamps. 
At  the  edge  of  the  plate  are  two  upright  smooth  steel  rods  1  inch  in 

1  Codivilla,  Miinch.  med.  Woch.,  1910,  No.  27. 

2  Allison  and  Schwab,  Amcr.  Jour,  of  Orth.  Surg.,  viii.,  95. 

3  Zeit.  Orth.  Chir.,  xxv.,  95. 
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diameter  and  5  inches  in  height  (B'').  These  rods  are  1  inch  apart, 
and  when  the  patient  is  in  position  the  rods  press  upon  the  ramus  of  the 
pubes  on  both  sides.  The  rods  are  covered  by  loose  steel  cylinders, 
which  are  smooth  and  nickel-plated,  and  serve  to  diminish  the  friction 
from  pressure.  In  order  to  secure  fixation  of  the  sides  of  the  pelvis,  just 
above  the  trochanter  there  are  two  smooth  steel  rods  at  the  side,  which 
are  held  in  place  by  being  inserted  in  holes  in  the  flat  steel  plate.  These 
rods  are  adjustable,  as  there  are  a  number  of  holes  in  the  plate. 
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Fig.  97. — Diagram  Showing  Progressive  Improvement  in  Permanent  Cures  Following  Oper- 
ative Reduction  of  Congenital  Dislocation  of  the  Hip  in  the  Boston  Children's  Hospital 
Between  the  Years  1884-1908  Inclusive.  (Bradford,  in  American  Journal  of  Orthopedic 
Surgery.) 


Rotation  of  the  pelvis  is  prevented  by  small  metal  plates  sliding 
on  the  side  posts  (C\  C^),  which  press  upon  the  anterior  superior 
spine  and  the  adjacent  portion  of  the  crest  of  the  ilium,  and  a  similar 
plate  may  be  slipped  over  the  posts  which  come  in  the  perineum  (C^), 
which,  by  means  of  a  catch  adjustment,  can  be  pressed  down,  but  will 
not  rise  unless  released.  By  this  means  the  pelvis  is  held  firmly,  ena- 
bling the  surgeon  to  manipulate  the  femur  at  will,  and  to  stretch  the 
contracted  tissues  as  he  may  desire. 

Traction  is  first  applied  when  the  patient  is  placed  on  this  apparatus 
by  securing  the  ankle  by  means  of  a  laced  leather  anklet,  to  which  are 
fastened  side  steel  rings  with  a  stout  cord  controlled  by  a  screw,  which  is 
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attached  to  one  end  of  a  long  rod  running  down  outside  of  the  leg,  the 
end  nearest  the  patient  playing  upon  a  socket  shown  in  the  illustration 
at  the  right  of  the  picture.  This  enables  the  surgeon  to  place  the  rod  in 
any  direction  and  at  the  same  time  employ  traction.  In  the  illus- 
tration is  showTi  a  rod  (A)  h  inch  in  thickness,  the  distal  end  of 
which  is  inserted  into  a  hole  in  the  steel  plate  on  which  the  patient  lies, 
the  proximal  end  being  manipulated  by  the  surgeon,  who  uses  it  to  exert 
pressure  and  resistance  in  order  to  press  the  head  downward  in  position 
under  the  force  applied  by  traction,  or  uses  it  to  lift  the  head  of  the 
femur  into  place.  The  muscles,  ligaments,  and  capsule  are  thoroughly 
stretched  by  this  apparatus,  after  which  the  patient  is  removed  from 
the  apparatus  and  an  attempt  made  to  reduce  the  dislocation  by  the 
usual  technic. 

After  reduction  it  is  found  that  the  results  are  better  if  the  limb  is 
placed  in  an  abducted  position  at  an  angle  of  about  90  degrees  with  the 


Fig.  98. — Appliance  to  Aid  in  Fixation  of  the  Pelvis  and  Exert  PREssrRE  Upon  the  Femor.vl 

Neck  and  Head.     (Bradford,  in  American  Journal  of  Orthopedic  Surgery.) 

A,  Lever  rod;  B^  B^,  trochanter  rods;  B^,  perineal  rods;  C,  C",  plates  pressing  on  anterior  superior 

spines;  C',  plate  pressing  on  symphysis. 

long  axis  of   the  body,  the  knee  being  flexed  and  the  patella  pointing 
forward. 

In  the  application  of  the  spica  bandage  it  is  desirable  to  include  the 
leg  and  foot  of  the  corrected  side  and  the  upper  portion  of  the  thigh  of 
the  unaffected  side,  in  order  to  secure  accurate  fixation  at  first.  At  the 
end  of  a  fortnight  the  portion  of  the  bandage  around  the  upper  part  of 
the  unaffected  thigh  is  cut  away,  and  at  the  end  of  three  or  four  weeks 
crutches  are  given,  and  the  patient,  if  old  enough,  is  allowed  to  walk. 
At  the  end  of  two  months  the  plaster  is  cut  off  below  the  knee,  and  at  the 
end  of  three  months  is  removed  entirely  by  gradual  stages.  ^Massage 
and  manipulation  at  this  stage  are  desirable,  but  the  activity  of  the 
children  is  generally  sufficient  to  loosen  up  the  stiffness,  which  will 
persist  for  several  months. 
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Treatment  of  Bow=legs.— The  fracture  of  the  bones  of  the  leg  in  pa- 
tients of  the  proper  age  for  operation  with  rachitic  bow-legs  requires 
considerable  force;  in  the  older  cases  necessitates  the  use  of  osteoclasts. 
It  has  been  stated  by  Anzoletti^  that  if  bone  and  muscle  atrophy  be 
reduced  by  fixation  of  the  legs  in  plaster  of  Paris  for  from  two  to  four 
weeks,  straightening  by  manipulation  may  be  accomplished  by  the  hands 
without  a  loose  fracture  and  contusion  of  the  soft  parts.  In  practice 
it  will  be  found  that  fixation  of  the  legs  in  plaster  of  Paris  for  four  weeks 
in  a  child  of  four  or  five  years  so  softens  the  bones  that  they  may  be 
broken  by  the  hands  with  the  use  of  very  moderate  force.  Whether 
this  will  offer  a  better  means  of  treatment  than  the  present  one  remains 
to  be  seen  when  the  after  history  of  such  cases  is  studied  as  to  relapse, 
but  the  bearing  of  the  matter  is  obvious  in  other  directions,  since  it  is 
evident  that  prolonged  fixation  tends  to  induce  fragility.     It  is,  there- 


FiG.  99. — Diagram  Showing  Advantage  in  Applying  a  Collar  and  Allowing  it  to  Set  Before 
Attempting  to  Maintain  Position  Over  Old  Method  of  Attempting  to  Overcorrect 
With   Plaster   still  Wet.     (Ehrenfried.) 


fore,  unwise,  for  example,  to  attempt  to  reduce  a  congenital  dislocation 
of  the  hip  where  the  limb  has  been  in  plaster  for  any  length  of  time  for 
fear  of  fracturing  the  neck  of  the  femur,  and  a  similar  application  can  be 
made  in  other  directions. 

Club-foot. — A  very  practical  and  successful  technic  in  the  applica- 
tion of  corrective  plasters  for  congenital  club-foot  has  been  devised  by 
Ehrenfried,^  whose  conclusion  is  that  practically  all  cases  of  congenital 
club-foot  are  curable  without  operation  if  taken  under  treatment  at  the 
age  of  six  weeks.  This  conclusion  the  writer  would  endorse  provided 
the  corrective  plaster  bandages  are  properly  applied  at  intervals  of  two 
weeks. 

Ehrenfried's  technic  is  as  follows: 

The  foot  is  mobilized  by  gentle  and  firm  manipulation  just  before 
the  application  of  the  plaster  bandages,  which  are  applied  from  thigh  to 

1  Zentralbl.  Orth.  Chir.,  vol.  iii.,  p.  489. 

2  Boston  Med.  and  Surg.  Jour.,  Nov.  18,  1909,  p.  741. 
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tips  of  toes,  with  the  knee  flexed,  so  as  to  prevent  the  cast  from  twisting 
on  the  leg,  and  allowing  a  return  of  the  varus  deformity.  The  foot  and 
leg  should  be  evenly  and  snugly  padded  with  narrow  sheet  wadding. 

If  the  plaster  is  applied  to  the  best  advantage,  three  2-inch  rolls  are 
ample  in  a  young  infant.  Of  the  first  roll,  half  is  used  in  making  a  collar 
about  the  forefoot.  This  is  applied,  the  foot  hanging  relaxed,  in  such 
a  way,  with  circulars  and  reverses,  as  to  lie  snugly  against  the  foot. 
It  should  extend  to  the  tips  of  the  toes,  but  should  not  cramp  them  nor 
hide  their  extremities.  It  should  fit  closely  against  the  inner  border 
of  the  great  toe,  to  its  very  tip,  so  as  to  give  efficient  leverage  in  al^duc- 
tion. 


Fig.  100. — Diagram  Showing  the  Adv.\ntage  op  Circular  Turns  Over  the  Thigh  .and  Under 
THE  Foot  in  G.aining  and  Maint.^ining  the  Gre.\test  Possible  Amount  of  Dorsiflexion. 

(Ehrenfried.) 


No  plaster  is  applied  until  the  collar  has  set.  When  this  has  be- 
come solid,  one  can  efficiently  manipulate  the  forefoot  as  a  unit  and 
apply  a  considerable  amount  of  force  without  cramping  or  dislocating 
the  toes,  causing  pressure  sloughs;  for  the  pressure  is  not  concentrated, 
but  is  distributed  evenly  through  the  collar. 

The  second  roll  is  applied  in  the  form  of  circular  turns  over  the  thigh 
and  under  the  ball  of  the  foot.  These  turns  are  drawn  tightly,  with  the 
object  of  flexing  the  knee  and  dorsifloxing  the  foot  to  an  acute  angle.  If 
the  bandage  goes  high  up  on  the  thigh  and  fin-  out  on  the  foot  there  will 
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Fig.  101. — Plaster  Avit.ied,  Side  View.      (Ehrenfried.) 


Fig.  102. — Plastek  Applied,  Feont  View.      (Ehrenfried.) 
The  extreme  degree  of  overcorrection — the  foot  being   directed  outward  and  upward,  and  the  outer 
border  elevated — is  apparent. 

be   a   considerable   leverage   at  the   command  of  the  operator.     The 
last  inches  of  this  roller  should  be  used  in  making  a  tight  circular  or  two 
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about  the  calf  to  draw  the  plaster,  which  has  just  been  applied,  close 
into  the  leg. 

The  third  roller  is  put  on  immediately  and  is  used  to  cover  in  the 
knee  and  heel,  w^hich  have  not  yet  been  touched. 

A  plaster  applied  in  this  way  will  hold  all  the  correction  which  can  be 
gained  by  manipulation,  with  the  exception  of  abduction.  To  obtain 
this  the  foot  should  be  held  abducted  wdiile  the  plaster  is  drying. 

The  child  is  not  allowed  to  depart  until  it  is  certain  from  the  color 
of  the  toes  that  there  is  no  interference  with  circulation;  and  the  mother 
is  instructed  to  bring  the  baby  in  immediately  or  remove  the  plaster 
herself  if  the  toes  become  white  or  blue.  In  a  resistant  foot,  where 
considerable  pressure  may  have  to  be  exerted,  there  is  always  some 
danger,  but  with  this  form  of  plaster  it  is  at  a  minimum  because  there  is 
no  pressure  from  plaster  in  the  bend  of  the  ankle.  Plasters  are  re- 
applied every  two  wrecks,  each  time  after  thorough  manipulation,  until 
full  overcorrection  has  been  obtained. 


CHAPTER   CV. 

SURGERY  OF  THE  LYMPHATIC  SYSTEM.^ 

By  Frederic  Henry  Gerrish,  M.  D., 

Portland,  Maine. 

Lymphangioma. — More  than  a  score  of  omental  cysts  originating  in 
lymph-vessels  have  been  operated  upon,  but  apparently  only  two  have 
been  recognized  as  such  before  operation.  They  develop  as  do  lymph- 
angiomata  in  other  locahties,  being  most  common  in  the  young,  espe- 
cially in  infants,  and  may  even  be  congenital.  Sometimes  they  attain 
enormous  size  and  may  be  attached  to  any  abdominal  organ.  Their 
contents  are  a  clear  fluid,  amber  or  rosj^  in  color,  are  neutral  in  reaction, 
and  coagulate  on  boiling.  Any  part  of  the  omentum  may  be  involved. 
The  blood-vessels  of  the  parts  concerned  are  much  dilated,  and  from 
distention  may  rupture  into  the  cysts.  These  lymphangiomata  should 
be  distinguished  from  primary  hydatids  or  hepatic  cysts,  dermoids,  and 
ovarian  cysts.  The  so-called  chylous  omental  cysts  occur  in  the  mesen- 
tery and  not  in  the  omentum.  Practically,  there  is  no  method  of  mak- 
ing a  positive  diagnosis  before  operation.  Most  of  the  reported  cases 
have  been  mistaken  for  tuberculous  peritonitis  with  ascites  or  ovarian 
cyst  with  a  long  pedicle.  In  operating  it  may  be  necessary  to  remove 
nearly  the  whole  omentum.  There  should  be  practically  no  mortality 
if  the  patient  is  in  a  suitable  condition  for  operation. 

Lymphedema. — Cmicer  of  the  breast  in  about  one-sixth  of  the  cases 
produces  lymphedema  of  the  corresponding  arm  from  obstruction  of  the 
lymph-vessels,  and  the  same  condition  commonly  ensues  upon  the  thor- 
ough removal  of  the  axillary  nodes.  On  an  average,  these  patients  sur- 
vive less  than  a  year,  and  generally  suffer  great  pain,  as  well  as  almost 
total  incapacity  of  the  limb,  from  interference  with  joint  movement  and 
the  heavy  burden  of  the  water-logged  member.  In  most  cases  pleuritic 
effusion  follows  the  arm-dropsy.  These  cases  have  been  the  despair  of 
surgery,  amputation  having  as  its  only  alternative  the  administration 
of  morphin,  with  the  certainty  of  the  imposition  of  the  drug  addiction 
beyond  control.  Handley,  recalling  an  observation  of  a  case  in  which  a 
silk  ligature  remained  embedded  in  the  tissues  ten  years  without  harm, 
conceived  the  idea  that  such  a  thread  might  serve  as  a  channel  for  fluids, 
and,  acting  accordingly,  buried  a  number  of  them  in  the  subcutaneous 
areolar  tissue  of  a  dropsical  arm  and  saw  great  relief  from  the  edema  and 
pain.  He  has  operated  upon  15  cases,  with  only  1  death,  and  that 
occurred  in  a  case  which  was  unsuitable  for  the  operation.  In  the 
1  Supplementary  to  Chapter  XXIX.,  Vol.  II.,  p.  584. 
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favorable  cases  there  was  complete  relief  of  the  pain  in  twenty-four 
hours  unless  it  was  due  to  some  cause  other  than  the  edema;  rapid  dimi- 
nution of  tension  and  sweUing  in  the  whole  area  drained,  and  permanence 
of  this  subsidence  unless  pleural  effusion  occurred  to  interfere  with  the 
drainage;  the  disappearance  of  the  paralysis  if  it  was  not  of  long  stand- 
ing; and  improvement  of  the  general  condition  of  the  patients,  partly 
from  relief  of  the  suffering  and  removal  of  the  incapacity  and  partly 
from  the  abandonment  of  opiates,  which  ceased  to  be  needed. 

The  operation  by  which  these  results  are  obtained  is  called  lymph- 
angioplasty,  and  consists  in  establishing  in  the  edematous  parts  artificial 
channels  as  substitutes  for  the  natural  vessels  which  have  become  ob- 
structed. The  tissues  of  the  arm  are  drained  by  two  U-shaped  lines  of 
No.  12  silk,  one  on  the  front  and  one  on  the  back.  These  are  made  to 
converge  toward  the  posterior  border  of  the  deltoid ;  then  they  are  made 
to  radiate,  and  end  in  the  scapular  region.  If  there  is  edema  of  the 
trunk,  some  of  the  threads  are  run  across  to  the  opposite  side  and  to  the 
loin  of  the  same  side. 

The  operation  is  performed  as  follows:  Two  lines  of  silk,  more  than 
twice  the  length  of  the  limb,  are  threaded  into  a  long-eyed  probe,  which 
is  thrust  deeply  into  the  areolar  tissue  through  a  |-inch  incision  in 
the  skin  at  the  wrist  on  the  flexor  aspect.  The  threaded  probe  is  passed 
upward  as  far  as  practicable,  and  is  then  withdrawn  with  the  silk  through 
a  small  incision  made  at  the  highest  point  of  its  passage.  It  is  then 
inserted  at  the  point  of  its  emergence  and  carried  upward  again;  and 
the  process  is  repeated  until  the  point  chosen  for  the  convergence  of  all 
the  lines  is  reached,  where  a  1-inch  incision  is  made,  and  the  silk-laden 
probe  drawn  out.  The  other  half  of  the  thread  is  now  treated  in  the 
same  way,  beginning  at  the  wrist  incision,  and  directing  the  course  of 
the  probe  parallel  to  and  at  a  distance  from  the  first  track.  Then  the 
extensor  surface  of  the  limb  is  similarly  furnished  with  artificial  channels, 
and  the  eight  threads  are  brought  out  at  the  posterior  border  of  the  del- 
toid. These  are  then  embedded  in  the  areolar  tissue  of  the  back  in 
pairs  by  using  a  probe,  which  is  some  inches  longer  than  the  threads 
which  it  is  to  carry.  When  the  probe  has  been  inserted  its  length  the 
silk  has  become  detached  from  it,  and  the  probe  can  be  pulled  back  with- 
out removing  the  threads.  The  incisions  are  then  closed  with  sutures. 
The  only  thing  to  be  feared  in  the  operation  is  the  contamination  of  the 
silk.  The  second  half  of  each  set  of  threads  must  be  wrapped  in  sterile 
gauze  while  the  first  half  is  being  inserted.  General  anesthesia  is 
needed.  The  operation  is  only  advisable  in  severe  cases  of  obstruction. 
In  the  milder  cases,  massage,  bandaging,  and  elevation  of  the  limb  should 
be  employed. 

Ascites. — This  plan  of  draining  an  accumulation  of  fluid  into  the 
suljcutaneous  areolar  tissue  has  been  employed  also  in  treating  ascites. 
Paracentesis,  while  commonly  affording  immediate  relief  to  the  press- 
ure-symptoms, is  of  only  temporary  advantage,  for  the  peritoneal  cavity 
is  soon  refilled,  and  various  disadvantages  and  even  dangers  attend  this 
procedure.     The  sudden  withdrawal  of  the  fluid,  with  the  consequent 
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drop  in  the  intra-abdominal  pressure,  is  likely  to  result  in  augmentation 
of  the  transudation  from  the  peritoneum,  and  possibly  in  hemorrhage, 
and  a  vast  amount  of  fluid  which  is  rich  in  nutritious  material  is  wholly 
wasted.  These  objections  can  be  avoided  if  the  ascitic  accumulation 
is  gradually  distributed  into  the  areolar  tissue  of  other  parts  of  the  body; 
the  relief  of  tension  permits  a  more  normal  flow  in  the  lymph-vessels 
and  the  portal  system,  and  the  kidneys  and  abdominal  organs  generally 
are  more  free  to  do  their  work  competently. 

In  a  case  of  atrophic  cirrhosis  Handley  passed  a  stout  needle  threaded 
with  silk,  such  as  he  uses  in  lymphangioplasty,  in  and  out  at  a  number  of 
points  through  the  peritoneum  and  subjacent  tissues  of  the  right  iliac 
region  external  to  the  mesocolon,  leaving  several  series  of  short  loops 
projecting  into  the  cavity.  The  ends  of  these  threads  are  pushed  into 
the  areolar  tissue  of  the  front  of  the  thigh,  passing  near  the  anterior 
superior  spine  of  the  ilium  and  behind  the  inguinal  ligament.  The 
immediate  result  was  not  satisfactory  and  another  paracentesis  was 
needed,  but  ultimately  great  benefit  ensued,  seeming  to  justify  extensive 
trial  of  the  method. 

Wynter  considers  the  femoral  canal  the  best  place  through  which  to 
drain  an  ascitic  pool  into  the  areolar  tissue,  but  the  operation  is  con- 
fessedly difficult  and  the  method  presents  marked  defects,  as  the  open- 
ing is  liable  to  be  blocked  by  omentum  or  by  adhesion  of  a  portion 
of  intestine  to  its  margins.  However,  nearly  half  of  the  cases  thus 
treated  were  cured. 

Probably  the  easiest  method  of  operating  is  Handley's.  He  thrusts 
a  curved  trocar  through  the  abdominal  wall  in  the  middle  line  2  inches 
above  the  pubic  crest.  The  stilet  is  v/ithdrawn  and  a  large  blunt 
seeker  is  put  into  its  place.  The  femoral  ring  is  exposed  by  a  curved 
incision  whose  convexity  is  outward,  the  flap  thus  made  preventing  the 
coincidence  of  the  peritoneal  opening  and  the  cut  of  the  skin.  The  point 
of  the  seeker  is  made  to  enter  the  femoral  canal,  where  it  can  be  felt  by 
the  finger,  and  presses  the  peritoneum  forward,  so  that  the  membrane 
can  be  seized  by  a  forceps  on  each  side  and  safely  slit  between  them. 
Each  of  these  lateral  flaps  is  sutured  to  the  inguinal  ligament  in  order 
to  keep  the  opening  from  closing.  The  skin  is  then  sevv^ed  up  and  the 
peritoneal  cavity  drains  into  the  areolar  tissue  of  the  thigh. 

In  this  connection  it  is  pertinent  to  mention  a  treatment  by  which 
the  ascitic  fluid  is  drained  into  the  venous  current.  The  upper  part  of 
the  internal  saphenous  vein  is  exposed,  divided  about  Si  inches  from  its 
termination,  and  the  distal  end  ligated.  The  proximal  portion  is  dis- 
sected up  and  its  tributaries  tied.  The  incision  is  then  carried  upward 
over  the  crural  arch,  the  abdominal  wall  opened  for  |  inch  or  perhaps 
a  little  more,  and  the  vein  sutured  into  the  opening.  The  incision  is 
then  closed.  Larger  experience  than  has  yet  been  reported  is  needed 
to  determine  the  value  of  this  operation. 

Finally,  under  this  head  should  be  mentioned  a  plan  of  draining  an 
ascites  into  the  subcutaneous  tissue  of  the  abdominal  wall  by  means  of 
a  glass  tube  with  a  flange  at  each  end,  one  of  these  resting  against  the 
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peritoneum,  the  other  on  the  linea  semilunaris.  The  incision  tlirrjugh 
the  skin  is  made  in  the  middle  line  in  order  to  avoid  collocation  of  the 
openings.  The  omentum  needs  to  be  ablated  sufficiently  to  prevent 
its  occluding  the  tube. 

Hodgkin's  Disease. — No  new  light  has  been  thrown  on  the  path- 
ology of  this  malady  in  the  past  few  years,  but  advance  has  possibly 
begun  in  its  therapy.  The  treatment  by  the  a;-rays  has  been  followed  by 
diminution  of  the  characteristic  enlargements,  but  it  is  too  early  to 
make  a  claim  of  permanent  results.  Those  who  are  best  acquainted  with 
the  effects  of  the  rays  will  be  most  cautious  in  their  attitude  and  most 
conservative  in  their  promises  of  improvement  and  of  the  innocuousness 
of  the  treatment.  No  one  will  expect  a  few  applications  to  secure  suc- 
cess, and  the  well  informed  will  protect  themselves  by  a  frank  declara- 
tion to  the  patient  that  immunity  from  worse  than  annoying  effects 
does  not  always  attend  the  sagacious  employment  of  this  mysterious 
agency  by  the  most  experienced  operator. 

Wounds  of  the  Thoracic  Duct. — Cases  of  accidental  injuries  of  this 
duct  during  operations  for  the  removal  of  tumors  from  the  neck  are 
frequently  reported,  and  practically  always  with  a  statement  of  favorable 
result  of  treatment.  The  management  of  the  cases  is  as  various  as 
ever,  advocates  of  suture,  ligature,  implantation  in  the  jugular,  clamping, 
and  packing  respectively  sustaining  their  contention  with  reports  of  a 
happy  termination.  One  is  almost  tempted  to  think  that  it  makes  little 
or  no  difference  which  method  is  aclopted;  and  yet  it  must  be  obvious 
that  a  restoration  of  the  tube  by  suture  is  the  ideal  plan  if  the  duct  has 
not  been  completely  severed,  and  either  this  procedure  or  implantation 
when  the  cut  extends  all  the  way  across.  Whoever  has  the  misfortune  to 
need  to  select  any  plan  is  entitled  to  derive  such  comfort  as  he  can  from 
Wendel's  belief  that,  as  a  rule,  the  thoracic  duct  anastomoses  with  the 
right  lymphatic  or  with  the  azygos  or  renal  veins;  and  (if  he  cannot 
stop  the  leakage)  from  Fredet's  statement  that  the  loss  of  lymph  from 
a  wounded  thoracic  duct  is  unimportant  if  the  amount  is  moderate, 
and  that  the  prognosis  is  generally  favorable. 


CHAPTER   CVI. 
SURGERY  OF  THE  SKIN  AND  ITS  APPENDAGES.* 

By  John  A.  Fordyce,  M.D., 

New  York. 

Furunculosis. — In  the  treatment  of  recurring  furuncles  an  en- 
deavor should  be  made  to  ascertain  the  local  focus  of  infection.  In 
patients  with  recurrences  about  the  neck  reinfection  frequently  takes 
place  from  the  scalp.  Disinfection  of  the  latter  and  use  of  ointments 
containing  sulphur  and  salicylic  acid  will  usually  bring  the  affection 
to  a  termination.  The  axillary  and  other  folds,  which  may  be  the 
site  of  intertriginous  inflammation  of  various  kinds,  are  also  to  be 
thought  of  as  possible  sources  of  infection. 

Vaccine  therapy  has  proved  a  valuable  adjunct  to  the  treatment 
of  boils  and  carbuncles.  Many  clinicians  prefer  the  autogenous  vac- 
cine, but,  in  my  experience,  equally  good  results  are  obtained  from  the 
use  of  stock  polyvalent  staphylococcus  vaccines.  Beginning  with  a 
dose  of  200,000,000  organisms,  the  injection  is  repeated  every  week  or 
ten  days,  or  it  may  be  increased  until  400,000,000  are  given.  The 
dosage  and  the  interval  between  administrations  are  best  determined  by 
the  clinical  effect  produced.  Care  should  be  taken  that  the  negative 
phase  has  subsided  before  the  injection  is  repeated. 

Treatment  of  Nevi. — Refrigeration  by  solid  carbon  cHoxid  has 
practically  superseded  other  forms  of  treatment  in  the  removal  of  nevi. 
It  is  attended  by  very  little  pain  and  usually  results  in  a  good  scar. 
The  liquid  gas  is  procurable  commercially  in  large  iron  drums,  from 
soda-water  manufacturers,  or  in  small  cylinders,  from  automobile 
supply  houses.  To  collect  the  snow  the  drum  is  inclined  so  that  the 
outlet  is  at  the  lower  end.  A  piece  of  chamois  skin  is  then  tied  to  the 
nozzle,  forming  a  little  pouch,  or  a  special  attachment  may  be  screwed 
on.  In  the  latter  instance  the  snow  is  molded  in  the  device  by  packing 
solid  with  a  rod  or  hammer.  If  the  loose  snow  is  collected  in  the 
chamois,  it  may  be  rolled  in  this,  or  it  can  be  packed  in  cylindric  or 
conic  square  metal  or  hard-rubber  molds  to  form  a  solid  stick  or  pencil, 
the  ends  of  which  can  be  further  sharpened  with  a  knife,  according  to 
the  needs  of  the  case.  The  reaction  depends  on  the  duration  of  the 
application,  the  amount  of  pressure,  and  the  extent  of  surface  treated. 
All  grades  may  be  produced,  from  a  mild  stimulating  inflammation  to 
one  of  deep  degree,  in  which  the  tissues  are  completely  destroyed. 

*  Supplementary  to  Chapter  XXX.,  Vol.  II.,  p.  616. 
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This  treatment  is  followed  by  a  burning  sensation  and  V)listering. 
Generally  speaking,  for  lesions  less  than  ^j  inch  in  diameter  one  applica- 
tion is  usually  sufficient;  for  large  or  irregular  ones,  several  are  required. 
For  the  treatment  of  flat,  hairy,  and  pigmented  nevi  applications  of 
ten  to  thirty  seconds,  in  children  or  women  with  delicate  skins,  usually 
suffice,  while  in  individuals  with  a  coarse  skin  an  application  of  one 
minute  or  longer  may  be  necessary.  The  vascular,  especially  the  hy- 
pertrophic variety,  and  papillomatous  nevi  generally  need  a  number 
of  applications,  lasting  twenty  to  forty-five  seconds  each.  Pusey^ 
advises,  as  preliminary  to  refrigeration,  x-ray  exposures  which  render 
the  tissue  more  susceptible  to  the  effects  of  freezing.  As  a  rule,  no 
after-treatment  is  necessary  or  only  a  simple  protective  dressing. 

Dermatitis  Venenata. — The  irritant  in  ivy-  and  sumac-poisoning, 
according  to  Pfaff,^  is  a  fixed  oil,  toxicodendrol.  It  is  very  tenacious, 
adheres  persistently  to  the  parts  Avith  which  it  comes  in  contact,  and 
may  retain  its  activity  on  contaminated  clothing  or  other  objects  for  an 
indefinite  period.  Vigorous  measures  are,  therefore,  required  for  its 
removal.  This  is  best  accomplished  by  thorough  scrubbing  of  the 
affected  surfaces  with  soap  and  water  and  a  hand  brush,  or  by  washing 
with  alcohol,  which  is  a  solvent  of  the  oil.  It  should  be  used  in  the 
strength  of  95  per  cent,  and  freely.  As  lead  acetate  precipitates  the  oil, 
Pfaff  recommends  this  agent  in  an  alcoholic  solution,  the  alcohol  serving 
to  remove  the  insoluble  compound  which  is  formed.  For  the  dermatitis, 
calamine  and  zinc  lotion  with  phenol  (phenol,  |  to  1  dram;  calamine, 
1  dram;  zinci  oxid,  3  drams;  glycerin,  h  ounce;  liq.  plumbi  subacetat. 
dil.,  aqua  calcis,  each  4  ounces)  affords  most  relief. 

Primrose  dermatitis  deserves  special  mention,  owing  to  the  fre- 
quency of  its  occurrence  and  the  failure  to  recognize  its  nature.  Several 
species  of  the  primrose  plant  are  capable  of  provoking  in  susceptible 
individuals  an  eruption,  which  may  develop  within  a  few  hours  to  two  to 
three  days  after  contact  with  the  plant,  with  exceptionally  a  latent 
period  of  two  weeks  (Nestler^),  Preceded  by  burning  and  itching,  the 
reaction  varies  in  intensity  from  an  acute  erythematovesicular  or 
bullous  dermatitis  to  a  subacute  scaling  inflammation,  or,  after  repeated 
attacks,  a  chronic  infiltration  (Foerster^).  The  eruption  is  usually 
limited  to  the  exposed  parts  or  areas  which  have  become  contaminated 
with  the  irritant.  The  toxic  principle  resides  in  the  secretion  exuding 
from  the  glandular  hairs  of  the  leaves;  its  chemical  composition  is  not 
known  (Nestler).  The  secretion  is  soluble  in  alcohol,  ether,  and  chloro- 
form. Thorough  cleansing  of  the  parts  with  alcohol  at  the  beginning 
of  the  attack  is  said  to  modify  it.  When  the  dermatitis  is  established, 
soothing  lotions  like  calamine  and  zinc  are  indicated. 

Epithelioma.— In  the  treatment  of  superficial  rodent  ulcer, 
especially  that  form  which  is  met  with  on  the  side  of  the  nose  and 
about  the  inner  canthus,  where  surgical  procediu'es  are  apt  to  be  fol- 
lowed by  marked  deformitj^,  curetage  followed  by  the  acid  nitrate  of 
mercury,  as  recommended  by  Sherwell,  gives  excellent  results.  This 
caustic  is  not  as  destructive  as  arsenic  or  chlorid  of  zinc,  autl  can  be 
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employed  where  the  more  powerful  agents  are  contraindicatecl.  In  the 
small  epitheliomas  of  the  eyelids,  where  it  is  important  to  avoid  cicatri- 
cial tissue  with  resulting  deformity,  Abbe  and  others  have  ol)tained 
excellent  results  with  radium.  The  superficial  epitheliomas  occurring 
about  the  nose  and  canthi  are  exceedingly  rebellious  to  any  method  of 
treatment,  and  necessitate  continuous  observation  over  a  long  period 
of  time.  Not  infrequently  the  growth  recurs  in  the  scar-tissue  and  at  the 
periphery,  but  if  these  recurring  nodules  are  recognized  and  immedi- 
ately destroyed  the  eventual  cure  of  the  disease  may  be  brought  about. 
My  procedure  is  usually  the  following:  Thorough  curetage  with  a 
small  ring  dermal  curet,  followed  by  the  application  of  the  acid  nitrate 
of  mercury,  unless  a  more  active  caustic  is  indicated.  The  slough 
produced  by  the  acid  nitrate  of  mercury  usually  separates  in  a  week 
or  ten  days,  leaving  a  healthy  granulating  surface,  which  readily  heals 
with  a  thin  pliable  cicatrix.  Brilliant  results  are  sometimes  obtained 
by  the  use  of  the  x-rays  in  the  more  superficial  cutaneous  epitheliomata. 
I  have  a  number  of  cases  where  no  recurrence  has  been  noted  after 
three  or  four  years.  In  other  cases  relapses  following  the  apparent 
cures  from  the  a;-ray  have  been  more  serious  than  the  original  affection. 
Carbon-dioxid  snow  is  favorably  reported  upon  by  many  dermatologists, 
both  as  to  cure  and  cosmetic  results.  Its  use  should,  however,  be  con- 
fined only  to  the  small  superficial  tumors  of  the  basocellular  type. 

It  may  be  stated  briefly  that  the  surgeon  should  not  confine 
himself  to  one  method  of  treatment  of  epithelioma  of  the  skin.  In 
regions  where  the  lesion  can  be  freely  excised  this  is  the  method  of 
choice.  In  other  places,  curetage  and  cauterization  give  equally  good 
results,  but  in  the  small  pearly  epithelioma  of  the  lower  eyelid,  where 
it  is  important  to  avoid  scarring,  radium  should  be  given  a  trial.  In 
the  more  extensive  and  infiltrating  growths  seen  about  the  face,  where 
surgical  procedures  would  be  attended  by  great  disfigurement,  thorough 
curetage  and  the  application  of  a  more  powerful  caustic,  as  chlorid  of 
zinc  or  arsenic,  should  be  considered.  The  former  is  most  commonly 
employed  as  Bougard's  paste.* 

A  thick  layer  is  spread  on  gauze  and  allowed  to  remain  in  contact 
with  the  lesion  for  twenty-four  to  forty-eight  hours,  depending  on  the 
depth  of  destruction  desired.  The  slough  usually  separates  in  one  to 
three  weeks.  Arsenic  is  likewise  applied  as  a  paste,  either  after  the 
formula  of  Marsden  (arsenious  acid,  2  parts;  mucilage  of  acacia,  1  part) 
or  stronger.     It  usually  requires  twelve  to  thirty-six  hours  for  this 

*  The  formula  for  Bougard's  paste  is: 

R.    Farinse  tritici  (wheat  flour)  )  55    5,- 

Amyli  I ^^   ^-l 

Acid,  arsenos.  pulv gr-  viij 

Hydrarg.  sulph.  rub 3ij 

Ammon.  chloridi §ij  _ 

Hydrarg.  chlor.  corros gr.  iv 

Zinci  chlorid.  cryst o  j 

Aquae  fervid oiss. 

The  first  six  ingredients  are  mixed  together.  The  zinc  chlorid  is  dissolved  in 
the  boiling  water  and  added  to  the  other  mixture  under  thorough  rubbing. 
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preparation  to  exert  its  action.  The  pain  may  be  mitigated  b}'  eucain 
or  cocain  mixed  with  the  paste. 

Treatment  of  Lupus  Vulgaris. — Further  experience  with  the 
use  of  the  Finsen  Hght  has  confirmed  the  original  claims  regarding  it. 
In  cases  where  the  process  is  superficial  the  light  is  employed  alone; 
where  it  is  situated  more  deeply  and  is  ulcerative,  a  course  of  a:-ray 
exposures  is  beneficial  after  the  light  has  brought  about  the  destruction 
of  the  lupus  nodules;  and,  where  ulcei-ation  is  extensive,  a  preliminary 
treatment  with  the  x-ray  will  often  hasten  the  cure.  Although  the 
Finsen  light  gives  the  best  cosmetic  results,  it  is  not  generally  available 
and  other  methods  must  be  considered.  Rontgentherapy  will  in  some 
instances  bring  about  a  cure,  but  it  not  infrequently  fails.  In  those 
cases  seen  early,  and  where  the  disease  is  circumscribed,  the  tissue  may  be 
excised,  or  destruction  of  the  lesion  may  be  undertaken  by  curetage, 
supplemented  by  cauterization  with  zinc  chlorid,  pyrogallic  acid,  or 
pure  carbolic;  by  the  dental  burr;  scarification  or  the  Paquelin  or 
galvanocautery.  Success  in  the  use  of  these  destructive  agents  depends 
upon  the  thoroughness  with  which  they  are  employed  and  careful  super- 
vision of  the  case,  so  that  they  may  be  effectively  applied  as  soon  as 
relapses  occur. 

Tuberculin  is  a  valuable  adjuvant  in  the  treatment  of  some  forms 
of  cutaneous  tuberculosis.  In  my  clinic  very  good  results  have  been 
obtained  with  the  tubercle  bacillus  emulsion  (B.  E.),  of  which  an  initial 
dose  of  50^  mg.  is  given  with  a  geometric  increase  of  25  per  cent, 
weekly.  In  cases  with  ulceration,  and  in  scrofuloderma  where  not  in- 
frequently we  are  dealing  with  a  mixed  infection,  the  cure  has  been 
hastened  by  the  combined  use  of  tuberculin  and  staphylococcus  vac- 
cine. 

Treatment  of  Lupus  Erythematosus. — The  results  obtained  in 
this  disease  are  more  unsatisfactory  than  in  any  other  dermatosis. 
Regardless  of  the  method  employed  the  result  is  always  a  scar,  as  this 
is  the  natural  termination  of  the  affection.  The  application  of  various 
local  remedies  not  infrequently  affords  a  temporary'  cure,  but  relapses 
are  numerous. 

In  the  early  hyperemic  stage  soothing  applications,  like  calamine 
lotion,  are  indicated.  Lotio  alba  with  resorcin  is  also  useful  (zinci 
sulphat,  potass,  sulphuret,  each  1  dram;  resorcin,  1  to  2  drams;  aq. 
rosse,  4  ounces).  Repeated  exfoliation  of  the  epidermis  by  a  25  per 
cent,  aqueous  solution  of  resorcin  is  sometimes  followed  by  improve- 
ment or  lessening  of  the  hyperemia. 

In  the  less  acute  stage  curetage  of  the  edge  of  the  patch,  followed 
by  pyrogallic  acid  in  10  or  20  per  cent,  ointment,  sometimes  benefits. 
The  treatment  recommended  by  Hollander,  viz.,  painting  the  lesions 
with  tincture  of  iodin  and  the  administration  of  quinin  in  doses  of 
from  10  to  30  grains  daily,  has  been  successful  in  some  cases.  The  use 
of  liquid  air  or  carbon-dioxid  snow  is  also  credited  with  having  brought 
about  many  cures.  It  is  employed  in  the  same  manner  as  for  nevi, 
applications  lasting  from  ten  to  sixty  seconds,  according  to  the  amount 
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of  infiltration.  Ionic  medication  is  highly  recommended,  especially 
in  Great  Britain,  where  the  best  success  appears  to  have  been  obtained. 
Using  20  per  cent,  zinc  sulphate,  or  copper  sulphate  solution,  each 
patch  is  subjected  to  about  5  to  7  milliamperes  of  current  for  ten  to 
twenty  minutes,  which  procedure  is  repeated  every  week  or  ten  days. 

Rontgentherapy  also  has  its  adherents,  Sabouraud  believing  that 
this  method  gives  better  results  than  others.  His  practice  is  to  ad- 
minister the  rays  in  a  dosage  sufficient  to  cause  a  violent  reaction, 
heahng  taking  place  after  several  months,  with  a  cicatrix.  Finsen  light, 
ultra-violet  light,  and  the  high-frequency  current  have  also  been  em- 
ployed. 

Tuberculin  is  often  given  in  conjunction  with  the  local  treatment, 
but,  excepting  in  isolated  cases,  little  is  accomplished.  On  theoretic 
grounds  much  could  not  be  hoped  for  from  its  use,  as  the  majority  of 
these  cases  are  negative  to  the  von  Pirquet  and  Moro  tests. 

Sporotrichosis  is  a  mycotic  infection  due  to  the  Sporothrix 
Schenkii.  Histologically  and  clinically  it  has  so  many  features  in 
common  with  syphilis  and  tuberculosis  that  it  is  frequently  confused 
with  one  or  other  of  these  diseases.  It  has  a  wide  geographic  distri- 
bution, occurring  in  North  and  South  America,  in  Europe,  Africa,  and 
Ceylon.  One  form  of  the  disease  was  first  described  by  Schenck'^  in 
this  country  in  1898,  but  it  is  only  since  1906,  when  De  Beurmann  and 
Gougerot^  published  the  results  of  their  experimental  work,  that  the 
affection  has  attracted  widespread  attention.  Since  then  the  number  of 
cases  observed  in  Europe  and  this  country  has  grown. 

In  the  majority  of  American  cases  there  has  been  a  history  of  trauma, 
followed  by  a  low-grade  inflammation  along  the  lymphatics,  usually 
of  the  arm,  with  the  development  of  subcutaneous  nodules.  The  latter 
contain  a  gelatinous  pus,  from  which  the  sporothrix  is  obtainable  in  pure 
culture.  These  abscesses  may  or  may  not  break  down,  in  the  latter 
event  leaving  indolent  sinuses  or  ulcers.  The  affection  also  occurs  as 
subdermic,  dermic,  and  epidermic  lesions  disseminated  over  the  body. 
This  appears  to  have  been  the  form  most  frequently  encountered  in 
Europe.  The  nodules  developing  in  the  subcutaneous  tissue  De 
Beurmann  has  designated  the  syphiloid  type,  and  the  broken-down 
lesions,  showing  a  papillomatous  or  f ungating  condition,  as  the  tuber- 
culoid type.  More  rarely  the  lesions  develop  primarily  in  the  cutis,  as 
reported  by  Monier-Vinard,  or  in  the  epidermis. 

The  oral  and  conjunctival  mucosae  have  shown  lesions  in  association 
with  those  of  the  skin.  The  disease  may  also  involve  the  muscles,  bones, 
and  lymphatic  glands.  Lesions  of  the  joints  and  testicle  have  also  been 
reported. 

Histologically,  three  types  of  reaction  are  described  by  De  Beurmann 
and  Gougerot:  (1)  a  lymphoconnective  tissue  or  syphiloid;  (2)  an  epi- 
thelioid, with  giant  cells,  or  tuberculoid;  (3)  a  polynuclear  or  suppurative. 
The  organism  is  only  rarely  demonstrable  in  the  tissue  or  pus.  Recently 
McDonagh  has  succeeded  in  staining  the  fungus  in  sections  with  pyronin 
and  methyl  green.     It  is  readily  cultivated  on  solid  media,  preferably 
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the  peptone-glucose-agar  of  Sabouraud's  formula  for  ringworm  fungus 
(peptone,  Chassaing,  1;  glucose,  3.7;  agar,  1.5;  water,  100).  On  this 
medium  colonies  appear  in  four  to  ten  days  as  small  white  acuminate 
points,  surrounded  by  a  finely  rayed  areola.  As  they  increase  in  size 
they  become  brown  and  convoluted.  The  fungus  consists  of  branching 
slender  mycelia  and  ovoid  spores.  It  also  grows  upon  caterpillars,  flies, 
larvae,  etc.,  and  upon  vegetable  substances.  The  source  of  infection  is 
not  definitely  known.  As  the  fungus  has  been  found  on  decaying 
vegetable  matter  it  has  been  suggested  that  unclean  vegetables  may  be 
responsible. 

In  making  a  diagnosis,  tuberculosis,  syphilis,  glanders,  simple  pyo- 
genic abscesses,  and  possibly  blastomycosis  are  to  be  considered. 
Differentiation  can  readily  be  made  by  cultural  methods,  the  comple- 
ment fixation  test,  the  agglutination  test,  or  the  intradermal  reaction. 
According  to  Widal  and  Weil,  the  spores  agglutinate  when  mixed  with 
the  patient's  serum  in  dilutions  of  1 :  200  to  1500. 

Sporotrichosis  occurs  spontaneously  in  rats,  dogs,  and  horses,  in  the 
latter  producing  epizootic  lymphangitis.  It  has  been  successfully 
inoculated  in  laboratory  animals,  the  rat  being  especially  susceptible. 
In  this  animal  an  orchitis,  fifteen  to  twenty  days  after  intraperitoneal 
inoculation  wdth  material  from  a  suspected  case,  is  considered  by  De 
Beurmann  and  Gougerot  as  diagnostic. 

Treatment. — The  disease  yields  in  a  few  weeks  to  potassium  iodid  in 
doses  of  10  to  30  grains  three  times  a  day.  Locally,  applications  of  weak 
iodin  lotions  are  useful. 

Infectious  eczematoid  dermatitis  possesses  surgical  interest  on 
account  of  its  etiologic  relationship  with  pus-infected  foci.  Irritation 
of  the  skin  by  discharges  from  infected  traumatisms,  abscesses,  furuncles, 
sinuses  left  after  operation  on  bones,  etc.,  not  infrequently  gives  rise 
to  a  cutaneous  reaction  indistinguishable  from  true  eczema.  The 
eruption  may  assume  diverse  forms,  such  as  a  dr}^  scaling  dermatitis, 
or  large  moist  areas  with  the  occasional  occurrence  of  papillomatous 
overgrowth  of  the  epidermis.  Again,  it  may  simulate  an  acute  vesicular 
eczema,  or  there  may  be  a  more  intense  reaction  with  a  raw  exuding 
surface,  the  epidermis  exfoliating  in  sheets.  The  infection  is  distinctly 
auto-inoculable,  and  may  be  carried  to  contiguous  or  distant  parts. 
It  is  often  very  rebellious  to  treatment,  and  a  chronic  dermatitis  may 
persist  for  months  or  years.  While  in  many  recovery  is  permanent,  in 
others,  with  a  lowered  resistance  to  pus  infection,  recurrences  take  place, 
such  as  furuncles  and  abscesses,  with  a  subsequent  eczema.  It  is 
possible  to  attribute  this  increasing  susceptibility  to  the  irritant  and  the 
recurrences  to  a  state  of  anaphylaxis. 

In  the  class  of  patients  in  whom  this  affection  is  frequently  met  with 
— namely,  lodging-house  inmates,  whose  resisting  power  is  lowered  by 
alcohol,  lack  of  proper  food,  and  hygiene — it  sometimes  leads  to  very 
extensive  forms  of  dermatitis  and  even  to  death.  In  a  fatal  case,  seen 
by  me  at  the  City  Hospital  during  1911,  the  disease  began  as  an  infec- 
tious eczematoid  dermatitis  about  the  genitals,  neck,  and  face,  and 
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developed  rapidly  into  a  moist  dermatitis,  involving  practically  the 
entire  body.  It  was  attended  by  high  temperature  and  great  prostra- 
tion. The  autopsy  revealed  no  characteristic  lesions.  In  this  case 
vaccine  treatment  failed  to  produce  any  benefit. 

Treatment. — If  a  large  surface  is  involved,  rapid  results  are  sometimes 
obtained  by  the  use  of  Lassar's  paste  (acid,  salicyl.,  10  grains;  zinci 
oxid.,  amyli,  2  drams,  equal  parts;  petrolat.,  q.s.  ad  1  ounce).  A  solution 
of  zinc  and  copper  (zinci  sulphat.,  7;  cupri  sulphat.,  2;  aqua,  200),  either 
in  full  strength  or  diluted  with  2  or  3  parts  of  water,  according  to  the 
extent  of  the  surface,  applied  on  compresses  or  tampons  every  hour  or 
two,  will  often  control  a  dermatitis  of  this  character,  as  well  as  dis- 
charging areas  which  originate  from  impetiginous  lesions  about  the 
face.     In  the  localized  forms  that  originate  from  discharging  sinuses  or 


Fig.  103. — Infectious  Eczematoid  Dermatitis  Following  an  Abscess  of  the  Breast. 

abscesses,  protective  ointments,  containing  a  small  percentage  of  sul- 
phur or  ammoniated  mercury,  are  the  best  applications.  For  the  ob- 
stinate intertriginous  inflammations  of  streptogenic  origin,  described 
by  Sabouraud,  a  10  per  cent,  silver  nitrate  solution  will  usually  start  the 
healing  process  in  the  fissures  which  follow  these  forms  of  dermatitis, 
especially  back  of  the  ears  in  young  children.  In  addition  to  the  local 
treatment,  general  hygienic  measures  are  indicated.  Vaccines,  al- 
though not  uniformly  successful,  are  worth  a  trial. 
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CHAPTER   CVII. 

THE  SURGERY  OF  THE  NERVES.* 

By  George  Woolsey,  M.  D., 

New  York. 

NEURALGIA. 

Tic  Douloureux. — Operative  Treatment. — Complete  removal  of 
the  Gasserian  ganglion  or  division  of  its  sensory  root  is  the  onl}'  sure 
cure  for  tic  douloureux.  So-called  recurrence  after  such  operations  is 
a  sure  indication  that  it  was  incomplete.  The  sensory  root  never  regen- 
erates, nor  do  the  peripheral  neurons  of  the  nerve  after  the  removal  or 
destruction  of  all  the  nerve-cells  of  the  ganglion.  Sicard^^  recommends 
alcoholization  of  the  ganglion  through  the  foramen  ovale,  which  he  has 
carried  out  on  the  dog  and  the  human  cadaver.  It  only  involves 
division  of  the  superficial  muscles. 

However,  on  account  of  the  difficulty  and  danger  of  operations  on 
the  ganglion  or  its  sensory  root,  peripheral  operations  on  the  ner^•e 
or  nerves  involved  have  grown  in  favor,  as  they  are  without  danger, 
readily  performed,  and  offer  a  lengthy  if  not  permanent  cure.  The  best 
methods  are: 

(A)  The  slow  avulsion  of  the  nerve,  both  centrally  and  peripherally, 
after  its  exposure  (Thiersch's  method.  Vol.  IL,  p.  756).  For  this  pur- 
pose it  is  better  not  to  divide  it,  but  to  seize  it  obliquelj^  with  a  special 
curved  hemostatic  forceps  and  twist  it.  Laplace'^  has  called  special  at- 
tention to  the  importance  of  twisting  the  nerve  very  slowly,  taking 
twelve  to  twenty  minutes  before  the  nerve  breaks.  One  can  thus  pull 
out  or  avulse  TJ  or  2  inches  in  the  central,  and  1  to  -i  inches  in  the 
peripheral  end. 

As  no  nerve  in  the  body  regenerates  so  completely  and  against  such 
obstacles  as  the  trifacial,  apparently  on  account  of  the  large  number 
of  ganglion  cells  in  proportion  to  the  size  of  its  trunk,  it  is  best  to  inter- 
pose some  impenetrable  substance,  such  as  metallic  foil,  gutta-percha 
or  silver  screws,  between  the  divided  ends  wherever  the  nor\-e  passes 
through  a  bony  canal.  ''Cures"  by  this  method  may  last  two  or  more 
years  and,  occasionally,  may  be  permanent.  Jalioulay  and  Cavaillon'"' 
recommend  the  combination  of  sympathectomy  with  avulsion  in  tri- 
facial neuralgia  resisting  medical  treatment.  The  former  method,  which 
alone,  they  claim,  gives  a  long  period  of  relief,  has  not  been  used  much 
by  American  surgeons. 

*  Supplementary  to  Chapter  XXXII.,  Vol.  II.,  p.  fiSG. 
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(B)  Injections. — 1.  Osniic  Acid. — This  requires  the  exposure  of  the 
nerve,  which  may  be  easily  and  quickly  done  in  the  case  of  the  infra- 
orbital, mental,  superior  and  inferior  palatine,  and  supra-orbital  nerves, 
and  in  all  but  the  latter  through  small  incisions  in  the  buccal  mucosa. 
It  can  be  done  under  local  analgesia  or  nitrous  oxid  or  ether  anesthesia. 
No  incision  is  necessary  for  the  posterior  palatine  nerve.  The  nerves 
and  their  canal  should  be  injected  to  the  extent  of  i-  inch.  There  are 
no  inconveniences,  complications  or  failures,  such  as  sometimes  occur 
from  alcoholic  injections.  J.  B.  Murphy  reports  some  patients  ''cured" 
for  four  and  a  half  years,  and  many  two  and  even  three  years,  but  the 
usual  time  of  relief  is  between  fourteen  and  eighteen  months.  Second 
injections  give  a  greater  average  period  of  relief  than  primary  ones. 


Fig.  104. — Needle  Placed  for  Injection  of  Middle  Branch.     (Patrick.) 
Ink-mark  above  indicates  orbital  process  of  malar  bone.    Small  dot  a  short  distance  posterior  to  needle 
and  at  slightly  higher  level  indicates  where  needle  was  inserted  for  injection  of  inferior  branch. 

though  they  are  a  little  more  difficult,  owing  to  the  cicatricial  tissue 
around  the  foramina.  The  latter  should  be  reached  subperiosteally. 
It  should  be  remembered  that  the  canal  from  the  mental  foramen  passes 
downward,  inward,  and  forward. 

(2)  Alcohol. — In  the  last  five  years  this  has  been  used,  in  injections 
for  neuralgia,  more  than  any  other  substance.  The  chief  reasons  are 
that  the  injection  may  be  made  at  the  emergence  of  the  nerve  at  the 
base  of  the  skull,  and  the  simplicity  of  the  method  of  employment 
without  incision  and,  hence,  without  a  scar,  and  usually  with  only  local 
analgesia  in  the  skin  and  deeper  tissues.  The  average  period  of  relief 
of  pain  is  less  than  after  avulsion  or  osmic  acid  injections  and  varies 
very  much.     This  is  because,  being  done  in  a  blind  way,  the  injection 
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is  not  always  made  into,  but  often  only  close  to,  the  nerve.     According 

to  Patrick/-'  the  majority  of  injections  are  not  made  within  the  nerve- 
sheath,  and  this  is  not  necessary  to 
relieve  the  pain.  But,  unless  the 
injection  is  within  the  sheath,  the 
relief  may  not  be  immediate  and  it 
does  not  last  long — only  a  few 
weeks  or  months.  It  is,  therefore, 
wise  to  continue  the  injections  until 
one  penetrates  the  nerve.  This  is 
indicated  by  the  analgesia  which 
follows  in  the  distribution  of  the 
nerve.  The  injection  may  be  re- 
peated in  twenty-four  or  forty- 
eight  hours  if  there  is  little  or  no 
edema  or  reaction,  or  we  may  wait 
five  to  seven  days.  The  patient 
may  refuse  repeated  injections  if 
the  pain  is  temporarily  relieved. 
Relief  of  pain  may  last  over  two 
years,  while  other  cases  relapse 
in  a  few  months  or  even  weeks, 
the  latter  being  instances  of  in- 
complete injection.  In  123  cases 
of  trigeminal  neuralgia,  treated  by 

Schlosser,  relapse  did  not  occur,  on  the  average,  until  after  ten  months. 

In  1909  Kiliani  reported  190  cases,  with  5  failures,  and  21  per  cent,  free 


105.— Same    as   Fig.    104; 
(Patrick.) 


Front    View. 


Fig.  106. — Needle   Placed    for  Injection  of       Fig.    107. — Same    as    Fk;.    106;    Front    View. 
Inferior  Branch.     (Patrick.)  (Patrick.') 


from  pain  eighteen  months  or  more.     The  average  number  of  injections 
required  was  three. 
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After  relapse,  reinjection  gives  another  period  of  relief.  The  local 
formation  of  sclerosed  tissue  about  the  site  of  the  injection,  which  may 
interfere  somewhat  with  the  movements  of  the  jaw  and  with  a  rein- 
jection, is  largely  obviated  by  adding  no  chloroform  to  the  solution. 
Some  add  cocain,  novocain,  or  stovain  (1 :  200  or  1 :  300)  to  the  solution 
to  diminish  the  immediate  and  temporary  painful  effects  of  the  injection. 
Schlosser  says  that  general  anesthesia  should  be  avoided,  as  the  pain 
on  entering  the  nerve  indicates  the  proper  point  for  the  injection. 
Local  analgesia  may  be  employed,  but  only  at  the  site  of  the  puncture 
of  the  skin  or  mucosa. 

The  injection  of  70  or  80  per  cent,  alcohol  in  a  nerve  causes  a  degen- 
eration of  its  fibers,  as  a  result  of  which  they  are  absorbed  until  only 
the  neurilemma  remains.  Hence,  such  injections  should  not  be  employed 
in  motor  or  mixed  nerves,  except  in  neuralgia  in  a  stump.  The  only 
exception  to  this  rule  is  the  inferior  maxillary  division  of  the  trifacial. 
The  successful  injection  of  this  nerve  is  followed  by  some  unilateral 
paresis  of  the  muscles  of  mastication  (due  to  degeneration  of  the  mas- 
ticator nerve).  This  produces  some  difficulty  of  mastication,  with  a 
tendency  to  progressive  amelioration,  or,  at  least,  tolerance. 

According  to  Schlosser,  the  injection  must  be  made  near  the  point 
of  origin,  so  that  as  many  of  the  fibers  as  possible  may  be  reached.  But 
Sicard^^  has  shown  that  in  many  cases  the  injection  of  the  peripheral 
branches,  in  their  foramina  or  canals,  may  be  very  useful.  These  are 
fairly  easily  reached.  Of  course  they  may  be  injected  after  exposure,  as 
in  osmic  acid  injections,  but  this  is  unnecessary  and  is  rarely  done. 
Alcohol  injections  are  usually  given  in  the  inferior  maxillary  at  its  emerg- 
ence from  the  foramen  ovale,  less  often  into  the  superior  maxillary  at 
the  foramen  rotundum,  or  the  supra-orbital  at  its  notch  or  foramen. 

Technic. — There  are  two  principal  methods,  the  buccal  and  the 
cutaneous. 

The  injection  of  the  first  division  at  the  back  of  the  orbit  is  danger- 
ous and  should  not  be  attempted.  It  should  be  made  at  the  supra-orbital 
notch  or  foramen.  The  second  division  may  be  reached  by  inserting  the 
needle  below  the  zygoma,  0.5  cm.  behind  a  vertical  line  drawn  from  the 
posterior  edge  of  the  orbital  plate  of  the  malar  bone,  in  a  direction 
inward  and  slightly  upward,  through  the  pterygomaxillary  fissure  into 
the  sphenomaxillary  fossa,  in  the  posterior  wall  of  which  lies  the  fora- 
men, in  front  of  the  pterygoid  plates,  near  their  base.  As  the  sixth 
nerve  lies  at  the  apex  of  this  fossa,  it  must  be  guarded  against  the 
action  of  the  alcohol  by  not  inserting  the  needle  over  2  inches  except 
in  broad  skulls.  The  upward  inclination  is  such  that  the  tip  of  the 
needle  at  the  depth  of  2  inches  should  be  on  a  level  with  the  lower 
end  of  the  nasal  bones.  The  injection  at  the  foramen  rotundum  is 
usually  quite  painful,  that  of  the  other  branches  very  little  so. 

To  reach  the  inferior  maxillary  nerve  at  the  foramen  ovale  by  the 
buccal  method,  the  original  method  of  Schlosser,  the  needle  is  introduced 
at  the  outer  side  of  the  last  upper  molar  and  pushed  upward  and  back- 
ward along  the  external  pterygoid  plate  until  it  is  arrested.     Then  the 
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base  of  the  needle  being  lowered,  the  tip  is  advanced  a  fraction  of  an  inch 
until  arrested  by  the  base  of  the  skull,  along  which  it  is  worked  back  for 
nearly  |  inch,  when  it  is  felt  to  enter  the  foramen.  This  requires 
practice,  which  is  best  obtained  on  the  cadaver. 

The  cutaneous  route  is  now  more  commonly  used.  The  needle  is 
inserted  just  above  or  below  the  zygoma.  If  below  the  zygoma,  it 
should  pass  through  the  triangle  bounded  by  the  latter  and  the  coro- 
noid  and  condyloid  processes  of  the  mandible.  The  point  of  en- 
trance is  1.5  to  2.5  cm.  in  front  of  the  anterior  root  of  the  zygoma, 
or  just  1  cm.  in  front  of  the  preglenoid  tubercle.  If  above  the 
zygoma,  it  may  have  to  be  inclined  a  very  little  downward ;  if  below,  a 
little  upward  and  backward.  It  is  shoved  inward  until  it  strikes  the 
external  pterygoid  plate  at  its  upper. end.  Then  it  is  edged  backw-ard 
until  it  passes  behind  the  plate,  where  it  meets  the  nerve  at  its  exit  from 
the  foramen.  If  the  tip  of  the  needle  is  pressed  slightly  backward  so  as  to 
touch  the  nerve,  pain  is  usually  felt  in  its  distribution.  If  the  needle  is 
then  withdrawn  a  trifle  and  pushed  inward  a  very  short  distance  it  should 
puncture  the  nerve  about  If  to  2  inches  from  the  surface  of  the  skin.^'^ 
Murphy  strongly  favors  the  route  above  the  zygoma  as  being  safer  and 
surer.  In  2  cases  Sicard  was  unable  to  reach  the  foramen  ovale  from 
below  the  zygoma.  The  needles  should  be  2'h  to  4  inches  long.  It  is 
convenient  to  have  the  first  2  inches  marked  in  centimeters.  Schlosser 
uses  needles  of  such  thick  tubing  that  the  edge  does  not  cut  at  the 
point  of  the  needle,  so  that  no  arteries  or  even  veins  are  injured.  Sicard, 
on  the  other  hand,  uses  needles  of  fine  caliber,  as  they  cause  less  pain 
and  are  less  apt  to  wound  important  vessels.  If  a  needle  with  a  blunt 
stylet  is  used  it  is  less  apt  to  injure  the  vessels.  On  reaching  the  nerve 
the  stylet  is  withdrawn.  The  strength  of  the  alcohol  should  be  70  or  80 
per  cent.,  or  even  up  to  90  per  cent.,  for  second  injections,  and  the 
amount  1^  to  2  c.c. 

Postoperative  Sequelae. — The  patient  should  be  warned  of  the  tem- 
porary board-like  swelling  which  follows  a  successful  injection.  Usually 
there  is  only  a  somewhat  uncomfortable  sense  of  tension  or  of  contusion, 
sometimes  a  diffuse  headache,  lasting  one  to  three  days.  After  the 
edema  disappears  the  area  is  as  supple  as  before,  and  does  not  present 
trophic  disturbances.  Some  muscular  sclerosis  of  the  pterygoids  may 
follow  repeated  injections  about  the  foramen  ovale.  It  may  limit  the 
movements  of  the  jaw,  and  occurs  less  commonly  if  no  chloroform  is 
added  to  the  injection.  After  injection  at  the  foramen  rotundum  tran- 
sient paralysis  of  the  abducens  has  been  noted  in  a  few^  cases,  also  myosis 
of  the  corresponding  eye,  but  the  latter  may  be  present  in  facial  neu- 
ralgia before  injections.  It  disappears  in  three  to  five  weeks  after  the 
injection. 

Paresis  of  the  lower  part  of  the  face  (ala  nasi,  nasolabial  fold,  upper 
lip)  may  follow  attempted  injection  of  the  infra-orbital  foramen,  in 
which  the  needle  has  not  penetrated  the  canal  and  the  alcohol  comes 
in  contact  with  terminal  twigs  of  the  facial  nerve.  It  disappears,  as  a 
rule,  in  tw^elve  months  or  so.     Unilateral  paresis  of  the  muscles  of  masti- 
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cation  indicates  a  successful  injection  of  the  inferior  maxillary  nerve. 
A  hematoma  may  follow  an  injection,  especially  of  the  supra-orbital 
or  infra-orbital  branches,  from  puncture  of  the  vessels.  Edema  of  the 
eyehds  may  occur,  but  it  disappears  rapidly,  inside  of  forty-eight  hours. 
Slight  ptosis,  lasting  a  week  or  so,  may  follow  the  edema  of  the  upper  lid. 
Patrick  leaves  the  needle  in  situ  two  minutes  to  avoid  oozing.  The 
puncture-opening  is  touched  with  collodion  to  seal  it. 

(3)  Air. — The  injection  of  filtered  air  (Cordier's  method),  a  simple 
and  safe  method  in  the  treatment  of  many  forms  of  neuralgia,  is  not 
well  suited  for  the  treatment  of  facial  neuralgia,  unless  of  some  of  the 
peripheral  branches.      (See  Sciatica.) 

NERVE   INJURIES. 

Treatment. — An  important  point  in  the  treatment  of  nerve  injuries 
is  emphasized  by  J.  Sherren.^^  The  paralyzed  muscles  after  a  nerve 
injury,  before  and  after  nerve  suture,  must  be  kept  relaxed  by  proper 
splints  or  apparatus,  and  their  nutrition  maintained  by  massage  until 
the  return  of  voluntary  power  renders  these  precautions  unnecessary. 
Too  often  a  wrist-drop,  ''claw-hand,"  or  an  arm  deformed  from  brachial 
palsy  is  allowed  to  remain  in  the  deformed  position.  The  result  is  that 
the  paralyzed  muscles  are  overstretched,  and  when  a  perfect  union  fol- 
lows a  nerve  suture  the  functional  recovery  will  never  be  complete. 
In  brachial  palsy  it  is  often  impossible  to  judge  by  inspection  what  re- 
covery, if  any,  has  occurred,  for  the  overstretched  muscles  do  not  act 
voluntarily.  The  deformity  may  thus  persist,  though  electric  stimu- 
lation by  the  interrupted  current  may  show  that  nerve  recovery  has 
taken  place.  In  the  common  type,  upper-arm  palsy,  the  arm  should  be 
bandaged  to  the  side,  the  elbow  supported,  and  massage  and  passive 
motion  applied  daily  until  recovery,  or  until  the  reaction  of  degeneration 
indicates  the  need  of  operation.  After  operation  the  same  treatment  is 
necessary. 

In  fractures  of  the  humerus,  if  the  musculospiral  is  injured  at  the 
accident,  Sherren  advises  immediate  operation,  as  it  will  usually  be 
found  that  there  is  complete  anatomic  division  of  the  nerve.  If  we 
delay,  in  the  hope  of  spontaneous  recovery,  much  valuable  time  is 
lost,  end-to-end  suture  may  be  impossible,  and  the  prognosis  of  secondary 
suture  is  not  as  good  as  that  of  primary  suture. 

THE  FACIAL  NERVE. 

Nerve  Anastomosis  for  the  Cure  of  Facial  Paralysis. — The  length 
of  time  that  the  paralysis  has  existed  is  found  not  to  have  such  an  im- 
portant relation  to  the  functional  result  as  was  first  supposed. 

The  associated  movements  of  the  face  with  the  shoulder  or  tongue, 
or  vice  versa,  are  found  practically  to  disappear  in  the  course  of  tim.e ;  in 
many  cases  by  a  process  of  re-education  of  the  centers.  The  question 
between  the  advantages  of    facio-accessory  and  of  faciohypoglossal 
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anastomosis  is  still  in  dispute.  Among  the  additional  reasons  for 
favoring  faciohypoglossal  anastomosis  may  be  mentioned  that  the 
associated  movements  of  the  tongue  are  not  visible  if  the  mouth  be  kept 
closed,  and  the  facial  fibers  which  supply  the  orbicularis  oris  may  take 
origin  in  the  hypoglossal  nucleus,  according  to  Gowers. 

Several  more  complete  and  more  complicated  operations  for  facial 
paralysis  have  been  described.  W.  W.  Grant^  described  the  anasto- 
mosis of  the  facial  and  accessorius  end-to-end,  and  then  the  anastomosis 
of  the  distal  segment  of  the  accessorius  with  the  proximal  end  of  the 
divided  descendens  hypoglossi,  to  avoid  paralysis  of  the  accessorius. 
But  this  substitutes  for  the  latter  the  paralysis  of  the  descendens  noni 
which  supplies  the  infrahyoid  muscles,  and  but  little  is  gained.  A 
better  method  is  that  of  Ballance,  who  makes  an  end-to-end  anastomosis 
between  the  facial  and  hypoglossal,  and  then  splits  the  accessorius, 
suturing  the  split  off  half  with  the  distal  end  of  the  hypoglossal. 

In  the  technic  of  the  operation  the  parotid  need  not  be  disturbed 
if  one  hugs  closely  the  sheath  of  the  sternomastoid.  The  spinal  acces- 
sory is  found  passing  over  (or  just  below)  the  tip  of  the  transverse 
process  of  the  atlas,  the  hjrpoglossal  just  beneath  the  tip  and  parallel 
with  the  digastric  muscle.  The  point  of  anastomosis  may  be  embedded 
in  the  belly  of  the  sternohyoid  muscle.  The  average  time  between  the 
anastomosis  and  the  first  sign  of  the  return  of  motion  is  estimated 
at  about  six  months.^  The  observations  of  return  of  motion  in  thir- 
teen or  even  seven  days  (Kennedy's  case)  appear  to  be  erroneous,  as  a 
functional  restoration  of  the  axones  in  that  time  is  a  histologic  impos- 
sibility. 

As  pointed  out  by  J.  Ramsay  Hunt,  the  facial  is  probably  a  mixed 
nerve,  the  sensory  root  being  represented  by  the  nerve  of  Wrisberg, 
and  its  ganglion  is  the  geniculate.  The  ganglion  is  of  the  spinal  tj^^e 
and  subject  to  inflammation  (as  herpes  zoster)  and  degeneration  (as 
in  tic  douloureux).  The  sensory  zone  lies  within  the  external  auditory 
canal,  especially  its  anterior  wall,  and  also  includes  the  anterior  of  the 
auricle  and  the  skin  just  in  front  of  it.  This  zone  lies  between  the  tri- 
facial in  front  and  the  cervical  behind,  and  is  also  supplied  by  the  auric- 
ulotemporal branch  of  the  trifacial.  Hence,  it  may  not  be  easy  to  dis- 
tinguish a  facial  from  a  trifacial  tic  douloureaux,  especially  when,  as 
often  happens,  there  is  a  reflex  involvement  of  the  trifacial.  The  latter 
must  first  be  relieved  by  proper  antineuralgic  treatment.  The  only 
feasible  cure  for  facial  tic  douloureaux  is  the  division  of  the  sensory  root , 
the  "pars  intermedia"  within  the  skull.  This  has  been  done  and  re- 
ported with  an  excellent  result  in  one  case  by  Dr.  x\.  S.  Taylor.^  through 
a  bone-flap  opening  extending  backward  nearly  to  the  median  line,  u]!- 
ward  2  cm.  above  the  lateral  sinus,  do^^^lward  nearty  to  the  foramen 
magnum,  and  forward  into  the  posterior  part  of  the  mastoid.  The 
facial  motor  root  was  also  divided,  but  it  reunited,  as  shown  by  the  ulti- 
mate "almost  complete  return  of  power  in  the  facial  muscles." 
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Brachial  Palsies. — In  a  valual)le  contribution  by  Frazier  and  Skil- 
lern^  a  unique  case  of  intradural  avulsion  of  the  anterior  and  posterior 
spinal  roots  of  the  brachial  plexus  is  reported.  In  the  21  collected  cases 
of  rupture  of  the  plexus  without  skeletal  inj  ury  operated  upon  the  rupture 
was  between  the  transverse  processes  and  the  clavicle.  In  avulsion  of 
the  spinal  roots  the  anterior  are  more  likely  to  be  torn  than  the  posterior, 
hence  the  motor  may  predominate  over  the  sensory  symptoms  if  the 
nerve-roots  are  torn.  In  the  diagnosis  the  pupillary  phenomena— ii.  e., 
contraction  of  the  pupil,  narrowing  of  the  palpebral  fissure,  pseudoptosis, 
and  sinking  of  the  eyeball — are  conclusive  evidence,  when  present,  of  an 
intradural  lesion  at  least  of  the  first  dorsal,  and  usually  of  the  eighth 
cervical,  roots,  which  give  the  ciliospinal  fibers  to  the  sympathetic. 
Their  absence  does  not  rule  out  an  intradural  lesion.  If  the  serratus 
magnus,  rhomboidei,  and  levator  anguli  scapulae  are  paralyzed,  the  fifth 
and  sixth  cervical  roots,  either  intervertebrally  or  just  distal  to  that 
point,  are  certainly  involved. 

In  the  diagnosis  of  the  position  of  the  lesion  causing  these  palsies 
Murphy^  emphasizes  a  few  points.  The  circumflex  nerve  is  given  off 
behind  or  just  below  the  clavicle,  so  that  an  injury  above  the  latter 
will  involve  the  circumflex  and  also  the  musculospiral.  As  the  pec- 
toralis  major  receives  a  branch  from  both  the  external  and  internal  cords 
of  the  plexus,  complete  paralysis  of  this  muscle  indicates  a  lesion  of 
both  these  cords.  If  the  diaphragm  on  the  side  involved  is  seen  by  the 
fluoroscope  to  be  paralyzed,  the  roots  of  the  plexus  are  divided  at  or 
within  the  foramina — otherwise  beyond  it,  unless  it  is  the  result  of  a 
neuroma  that  may  form  at  the  ends  of  the  torn  roots  or  cords,  in  which 
case  the  neuroma  should  be  excised. 

Pathologically,  two  varieties  of  laceration  of  nerves  are  met  with. 
In  the  first,  the  continuity  of  the  nerve-trunk  is  not  lost,  but  the  ruptured 
fibrils  are  separated  by  blood-clot,  the  organization  of  which  prevents 
their  union.  In  these  cases,  if  seen  early,  the  proper  treatment  is  longi- 
tudinal incision  of  the  sheath  and  cleaning  out  the  exudate.  In  the 
second  variety  the  torn  ends  are  separated.  The  possibility  of  an 
associated  injury  to  the  spinal  roots  may  explain  the  unsatisfactory 
results  of  some  properly  executed  sutures  of  the  plexus. 

Spontaneous  recoverj^  is  rare,  and  should  not  be  expected  unless 
some  improvement  is  observed  within  a  few  months.  The  sooner  the 
operation  is  done,  the  better  the  chance  of  complete  recovery.  Delay 
in  operating  may  account  for  some  failures.  After  operation  it  may 
take  years  before  the  limit  of  recovery  is  reached,  so  that  massage,  pas- 
sive motion,  and  electricity  should  be  continued  for  months. 

Sherren's^-  rule,  that  all  subcutaneous  nerve  injuries  which  give  the 
reaction  of  degeneration  at  the  end  of  ten  days  should  be  submitted  to 
operation,  is  an  excellent  one.  If  end-to-end  suture  is  impossible,  nerve 
anastomosis  might  be  employed  to  relieve  brachial  palsies,  either  high 
up  in  the  plexus  or  its  roots,  or  lower  down  in  the  individual  nerves. 
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When  the  entire  plexus  is  ruptured  so  near  the  foramina  tiiat 
suture  is  impossible,  a  cross  anastomosis  may  be  made  with  a  nerve  on 
the  sound  side  by  Alexinsky's  method.  This  was  carried  out  by  Bab- 
cock  in  one  case  with  an  encouraging  result.  In  some  of  these  cases 
intractable  neuralgia  is  the  prominent  symptom.  For  this  the  sensory 
roots  should  be  resected  intradurally. 

SCIATICA. 

Treatment. — As  in  sciatica  adhesions  between  the  nerve-sheath  and 
the  parts  aljout  it  are  an  important  factor  in  causing  the  trouble,  as  shown 
by  Bardenheuer,  the  injection  of  considerable  quantities  of  inert,  sterile 
substances  about  the  nerve,  between  it  and  the  surrounding  parts,  will 
break  up  these  adhesions  and  cure  the  condition. 

The  injection  of  air  by  Cordier's  method  is  well  suited  for  this  pur- 
pose.^ This  is  pumped  in  by  a  rubber  bulb  of  known  capacity.  In  the 
tubing  connecting  the  bulb  with  the  needle  a  glass  bulb,  filled  with 
sterihzed  cotton  to  filter  the  air,  is  inserted.  The  air  is  gently  injected 
in  several  places  along  the  course  of  the  nerve  at  the  seat  of  pain.  A 
roimded  swelling  forms,  over  which  the  skin  is  at  first  blanched  and  then 
turns  red.  When  the  air  reaches  a  nerve  or  vessel  sheath,  it  spreads 
along  it,  forming  secondary  swellings.  After  the  needle  is  withdra-v^Ti, 
and  the  puncture  closed  with  collodion,  massage  must  be  employed,  al- 
ternately scattering  and  bringing  together  the  air,  especiallj^  over  pain- 
ful parts.  This  massage  should  be  repeated  daily  until  the  air  is  ab- 
sorbed, which  takes  several  days.  No  pain  is  felt,  only  a  sense  of  dis- 
tention or  formication.  Cutaneous  sensibility  is  diminished  at  once. 
As  much  as  200  to  300  c.c.  may  be  injected  in  the  gluteal  region.  After 
introducing  the  needle,  the  operator  should  wait  to  see  that  no  blood 
exudes,  to  assure  himself  that  the  needle  has  not  entered  a  blood-vessel, 
to  avoid  the  danger  of  air  embolism.  With  this  precaution  the  method  is 
safe  and  simple,  and  good  results  are  reported  from  its  use.^ 

In  the  same  way  large  amounts  of  salt  solution,  with  or  without  the 
addition  of  an  analgesic,  have  given  good  results.  Schlosser  has  used 
alcohol  (70  or  80  per  cent.)  injections  in  the  treatment  of  sciatica,  using 
small  quantities  at  intervals  of  about  five  minutes.  In  1907  he  reported, 
at  the  German  Congress  of  Internal  Medicine,  38  cases,  with  relapses  in 
only  2.  Finkelburg  reported  experiments  in  which  paralysis  occurred 
when  the  injection  was  made  into  the  substance  of  the  nerve.  He  was 
of  the  opinion  that,  when  good  results  were  obtained,  the  injections  had 
been  made  in  the  neighborhood  of  the  nerve  and  not  into  it.  This  %"icw 
was  confirmed  by  the  results  reported  by  Fischler-  from  Erb's  clinic. 

Four  cases  of  complete  paralysis  of  the  external  popliteal  nerve, 
with  reaction  of  degeneration,  were  reported,  which  stopped  the  use 
of  this  method  in  the  clinic.  In  3  out  of  the  4  cases  motion  was  com- 
pletely restored,  but  in  the  fourth  case  paralysis  was  still  present  eight- 
een months  after  the  treatment.  This  only  confirms  what  was  stated 
above,  that  alcohol  injections  should  not  be  practised  in  mixed  nerves, 
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except  in  neuralgia  of  a  stump  and  in  the  inferior  maxillary  division  of 
the  trifacial. 

In  the  neuritic  form  of  sciatica  the  nerve-sheath  may  become  thick- 
ened and  contracted  and  adherent  to  the  nerve.  To  break  up  these 
internal  adhesions  the  nerve  is  exposed,  freed  from  external  adhesions, 
and  salt  solution  then  injected  tlirough  a  fine  as]iirating  needle,  passed 
through  the  sheath  and  up  or  down  within  it.  This  is  repeated  eight  or 
ten  times,  changing  the  direction  or  position  of  the  needle.  The  nerve 
is  seen  to  expand  considerably.  Massage  is  employed  daily  for  ten 
days  and  the  patient  made  to  use  the  limb  from  the  first. 

NERVE   SUTURE. 

In  nerve  suture  the  nerve  excitor  may  be  very  useful  to  identify  the 
peripheral  nerve  segment.  If  muscle,  fascia,  or  fatty  tissue  is  not  avail- 
able to  wrap  around  the  sutured  nerve,  heterogeneous  material  must  be 
employed,  though  it  is  inferior  to  homogeneous  material.  Among 
the  former,  not  mentioned  in  Vol.  II.,  p.  747,  paraffin  and  oil  of  sesame 
(equal  parts),  paraffin  and  wax,  or  wax  alone,  spread  out  in  the  form 
of  a  thin  tape,  may  be  employed. 
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CHAPTER   CVIII. 

TRAUMATIC  NEURASTHENIA,  TRAUMATIC   HYSTERIA, 
AND  TRAUMATIC  INSANITY.* 

F.  X.  Dercum,  M.  D., 

Philadelphia. 

Little  has  been  added  to  our  knowledge  of  the  subject  of  the  trau- 
matic neuroses  during  the  last  few  years.  However,  in  the  stud}'  of 
traumatic  hysteria,  the  important  observations  of  Babinski-  must  be 
constantly  borne  in  mind.  Babinski  regards  the  stigmata  of  hysteria 
as  not  infrequently  the  direct  result  of  the  medical  examinations  to 
which  the  patient  has  been  subjected.  Every  examiner  knows  that  in 
an  hysteric  subject  he  can  develop  symptoms  almost  at  will.  Invol- 
untary and  indirect  suggestions  may  act  as  powerfully  or  even  more 
powerfully  than  direct  suggestion.  Notably  is  this  the  case  in  the  deter- 
mination of  the  presence  of  anesthesias,  local  pains,  and  palsies.  Further, 
it  is  well  known  that  cases  of  hysteria  are  continually  found  to  be  worse 
upon  repeated  examinations.  Old  symptoms  have  been  confirmed  and 
new  ones  have  made  their  appearance.  Babinski  holds,  for  instance, 
that  one  reason  why  hemi-anesthesia  of  the  left  side  of  the  body  is  found 
so  frequently  is  because  the  examiner,  in  making  his  test,  employs  his 
right  hand,  and  naturally  examines  the  left  half  of  the  body  of  the 
patient  first.  The  mere  fact  of  the  question  being  asked  as  to  whether 
the  patient  does  or  does  not  feel  the  impression  of  the  esthesiometer 
or  of  the  hand,  as  the  case  may  be,  is  sufficient  to  provoke  the  anesthesia. 
While  I  am  not  convinced  as  to  the  entire  truth  of  Babinski 's  position, 
I  feel  that  examinations  in  traumatic  cases  in  which  claims  for  damages 
are  made  cannot  be  carried  out  with  too  much  precaution.  All  of  the 
examinations  should  be  made  in  such  a  way  that  the  patient  does  not 
know  what  is  being  sought  for.  For  instance,  if  it  be  determined  to 
elicit  the  symptom  of  spinal  tenderness,  the  examination  should  be  made 
in  such  a  way  that,  while  one  hand  is  busy  examining  the  spine,  the 
other  rests  upon  the  abdomen  or  other  portions  of  the  body,  the  pa- 
tient's attention  being  directed  away  from  the  hand  upon  the  spine. 
Again,  if  a  case  of  suspected  hysteric  hemiplegia  be  examined,  it  is  the 
non-paralyzed  side  which  should  first  be  tested  for  sensation,  and,  if 
possible,  the  paralyzed  side  itself  tested  in  such  a  way  as  to  determine 
the  presence  of  an  anesthesia  without  the  direct  attention  of  the  patient. 
Gross  anesthesias  will  always  betray  themselves.  It  is  only  the  hyp- 
esthesias  and  faint  losses  of  sensation  which  will  require  the  localized 
*  Supplementary  to  Chapter  XXXIII.,  Vol.  II.,  p.  759. 
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attention  of  the  patient,  and  even  here,  with  proper  precaution,  sug- 
gestion can  be  avoided.  As  a  rule,  the  most  difficult  cases  are  those 
in  which  repeated  examinations  have  previously  been  made  by  numbers 
of  physicians. 

A  word  is  also  necessary  with  regard  to  the  tendon  reflexes.  As  a 
rule,  in  traumatic  hysteria,  none  of  the  tendon  reflexes  are  modified 
except  the  knee-jerk.  This  is,  as  a  rule,  exaggerated.  Even  a  disap- 
pearing patellar  clonus  may  be  noted  in  hysteric  subjects.  This  is 
also  true  of  the  ankle-clonus.  It  seems  unnecessary  to  point  out  that  a 
persistent  ankle-clonus  almost  always  means  organic  disease  and  not 
hysteria.  This  is  true  invariably  of  the  Babinski  sign.  When  testing 
for  the  Babinski  sign,  however,  it  is  of  the  utmost  importance  that  the 
examiner  should  not  allow  the  patient  to  know  what  motions  of  the 
toes,  if  any,  he  expects  to  elicit  by  his  manipulation  of  the  plantar 
surface.  Upon  a  few  occasions,  when  a  number  of  examiners  were 
present  and  the  symptom  was  freely  discussed  in  the  presence  of  the 
patient,  extension  of  the  toes  promptly  took  place,  although  the  case 
was,  beyond  question,  hysteric — i.  e.,  there  is  danger  either  of  conscious 
or  voluntary  simulation  or  of  a  subconscious  and  hysteric  simulation. 
The  importance  of  a  careful  differentiation  between  hysteric  simulation 
and  organic  disease  is  evidenced  by  a  case  placed  on  record  by  Rust.^^ 
He  describes  a  case  in  which  an  hysteric  patient  three  times  simulated 
successfully  a  myelitis  consequent  upon  a  fall  on  the  spinal  column. 

The  tendon  reflexes  of  the  upper  extremities  and  the  jaw  reflex  do 
not  present,  as  a  rule,  any  modifications.  Not  infrequently  an  appear- 
ance of  goose-flesh  is  noted  when  the  patient's  body,  the  back  and  but- 
tocks for  instance,  are  exposed  or  are  handled.  This  is  doubtless  due  to 
a  reflex  action  of  the  erectores  pilorum.  It  is,  however,  a  symptom  to 
which  no  special  significance  can  be  attributed.  As  already  stated  in 
the  former  article,  tache  cerebrale  is  not  infrequently  noted  in  cases  of 
traumatic  hysteria.  Joroschewsky^  states  that  in  traumatic  neuroses 
there  is  in  the  first  few  months  after  the  accident  a  white  dermography, 
which  increases  for  about  one  year,  when  it  gradually  disappears,  giving 
place  then  to  the  red  dermography.     I  have  not  noted  this  peculiarity. 

Occasionally  anesthesias  of  the  mucous  membranes  are  noted  as  in 
other  forms  of  hysteria.  At  times  there  is  anesthesia  of  the  conjunctiva. 
In  such  instances  it  is  not  surprising  to  find  occasionally  also  contracture 
of  the  visual  fields,  just  as  in  an  hysteric  deafness  there  is  often  an  anes- 
thesia of  the  external  ear. 

The  pupillary  light  reflex  presents  no  special  peculiarities,  save  that 
now  and  then  a  hippus  is  observed,  i.  e.,  without  there  being  any  change 
in  the  degree  of  illumination ;  changes  in  the  diameter  of  the  pupil  take 
place  in  rapid  succession,  i,  e.,  in  an  oscillatory  manner.  It  is,  as  is  of 
course  well  known,  not  an  infrequent  symptom  of  hysteria.  Occa- 
sionally very  curious  hysteric  phenomena  are  observed.  Heveroch® 
observed  2  cases  of  traumatic  neuroses,  in  which  the  right  half  of  the 
visual  field  gave  an  impression  of  diminution  in  size  of  the  object  seen. 
Both  patients  had  a  right-sided  anesthesia,  with  slight  hemiparesis  and 
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a  concentric  contraction  of  the  visual  fields.  Heveroch  also  noted  the 
association  of  this  symptom  with  the  difference  in  estimation  of  the  size 
of  the  objects  with  the  hand.  In  one  of  the  patients  the  objects  ap- 
peared to  be  much  smaller  when  examined  in  the  right  hand  than  when 
examined  in  the  left. 

In  the  examination  of  a  patient  it  is  further  of  the  utmost  importance 
to  note  whether  the  patient  has  previously  been  addicted  to  alcoholism, 
excessive  use  of  tobacco,  or  whether  he  presents  the  symptoms  of  an 
arteriosclerosis.  Many  persons  who  use  alcohol  or  tobacco,  or  both, 
suffer  from  a  more  or  less  demonstrable  toxic  amblyopia,  which  surely 
it  would  be  improper  to  ascribe  to  an  accident,  and,  second,  it  is  of 
the  utmost  importance  that  the  physician  should  at  his  very  first  visit 
make  a  careful  study  of  the  vascular  apparatus.  It  is  known  that  in  a 
small  percentage  of  very  severe  accidents,  accidents  accompanied  by 
profound  physical  shock,  an  arteriosclerosis  may  develop,  but  this 
arteriosclerosis  is  very  slow  and  late  in  its  evolution.  If,  therefore,  a 
patient  examined  immediately  or  shortly  after  an  accident  presents  at 
the  time  the  evidences  of  arteriosclerosis,  that  arteriosclerosis  must  have 
had  a  previous  origin — i.  e.,  an  origin  independent  of  the  trauma. 

Schlesinger^^  and  others  are  of  the  opinion,  in  which  I  myself  join, 
that  many  traumatic  cases  have  been  previously  sufferers  from  disease 
of  the  internal  viscera  and,  indeed,  of  the  nervous  system  long  before 
the  accident,  and  that,  therefore,  an  accurate  past  history,  as  well  as 
an  exhaustive  examination  at  the  earliest  possible  moment,  is  necessary. 
Of  course  an  hysteria  can  readily  be  superimposed  upon  a  pre-existing 
disease,  but  nevertheless  the  distinction  is  important,  as  in  the  case  of 
Schultze,^^  in  which  an  hysteria  was  superimposed  upon  a  pre-existing 
epilepsy. 

Again,  in  rare  cases,  a  phosphaturia  is  noted  in  a  traumatic  neurosis. 
It  is  exceedingly  probable  that  such  a  phosphaturia  has  existed  previously 
and  is  not  due  to  the  trauma.  In  my  own  experience  it  is  an  excessively 
rare  symptom,  though  Orlowski^  reports  a  number  of  cases. 

Hysteric  deafness  is  not  at  all  infrequent,  and,  as  the  following  case 
(Hammerschmidt^)  illustrates,  it  is  frequently  accompanied  by  hemian- 
esthesia of  the  same  side  of  the  body.  A  soldier,  standing  close  to  a  file 
of  soldiers  taking  part  in  rifle  practice,  suddenly  became  deaf  in  the 
right  ear  after  the  first  volley.  The  difficulty  of  hearing  increased,  and 
paresis  of  the  right  auditory  nerve  following  labyrinthine  shock  was 
diagnosticated.  The  drum-head  was  not  damaged.  Later,  a  fully 
developed  right-sided  hemianesthesia  with  flaccid  right-sided  palsy  made 
its  appearance.  Hammerschmidt  regarded  the  prognosis  as  unfavor- 
able, for  what  reason  it  is  difficult  to  understand,  as  the  case  appears  to 
have  been  one  of  hysteria. 

In  regard  to  the  mental  diseases  which  ma}'  follow  trauma,  we  may 
have,  as  has  been  pointed  out  in  Chapter  XXXIII.  A'ol.  II.,  the  depres- 
sive state  which  may  accompany  neurasthenia  and  hysteria.  A  true 
melancholia  is  not  dependent  upon  trauma,  and  this  is  true  of  the  other 
members   of  the   manic-depressive   and   paranoid   groups.      Delirium, 
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mental  confusion,  and  stupor  may  follow  severe  blows,  traumata  of  the 
head.  Sommer^*^  believes  that  the  Korsakow  symptom  group  is  fre- 
quently observed  after  trauma.  This  has  not  been  my  own  experience. 
Indeed,  I  am  inclined  to  suspect  that  cases  in  which  this  symptom-com- 
plex occurs  have  previously  been  sufferers  from  alcoholism. 

The  relation  of  the  accident  to  the  special  symptoms  that  are  de- 
veloped is  always  an  interesting  study.  It  is  not  infrequently  the  case 
that  the  part  injured,  saj^  a  limb,  becomes  a  subsequent  seat  of  an 
hysteric  palsy,  contracture,  or  other  hysteric  symptoms.  There  is 
at  times  a  natural  history,  as  it  were,  between  the  accident  and  that 
which  follows,  such,  for  instance,  as  the  development  of  an  hysteric 
blindness  in  an  eye  which  had  been  struck  a  glancing  blow  by  a  falling 
electric-light  bulb. 

Whether,  as  Goetze^  thinks,  the  conditions  present  are  directly 
related  to  the  degree  of  disturbance  of  the  consciousness  at  the  time 
of  the  accident,  or  of  the  degree  of  the  emotional  effect,  is  problem- 
atic, and  really  leads  to  no  direct  practical  result.  The  suggestion  of 
Grunewald^  is  of  more  value,  namely,  that  in  traumatic  hysteria  the 
trauma  plays  the  role  of  a  hypnotic  factor,  for  which  reason  the  symp- 
toms are  always  centered  upon  the  portion  of  the  body  injured.  He 
holds  that  proper  medical  attendance,  as  well  as  early  dismissal  of  the 
patient  from  hospital  care,  will  tend  to  prevent  the  subsequent  develop- 
ment of  the  symptoms. 

Recent  literature  has  added  little  to  the  subject  of  prognosis,  so 
important  from  the  legal  point  of  view.  It  is  very  significant  that  in 
Germany,  in  which  country  a  policy  has  been  adopted  of  paying  sick 
benefits  to  the  injured  party  (for  example,  a  workman)  at  regular  and 
stated  intervals,  recoveries  are  very  infrequent,  and  the  vast  majority 
of  cases  are  greatly  prolonged  and  delayed.  Indeed,  the  expression 
"  Rentenhysterie,"  which  may  be  freely  translated  into  "  sick  benefit 
hysteria,"  has  become  quite  a  well-known  term  in  Germany.  Physi- 
cians whose  duty  it  is  to  examine  these  patients  have^expressed  them- 
selves freely  upon  the  subject.  For  instance,  MencleP  describes  the 
symptomatology  of  4  cases  of  what  he  terms  "  neurasthenia  querula- 
toria."  The  last,  he  points  out,  is  not  the  result  of  the  accident,  but  of 
the  accident  insurance  law.  By  this  he  means  the  mental  state  which 
persists  after  the  symptoms  properly  attributal^le  to  the  accident 
have  disappeared.  He  points  out  that  the  physician  must  l)e  prepared 
to  meet  with  outspoken  simulation  and  marked  exaggeration.  Indeed, 
he  himself  discounts  the  complaints  of  the  patient  50  per  cent.  He  is 
further  of  the  opinion  that  the  neurasthenic  symptoms,  as  a  rule,  do  not 
present  a  hindrance  to  work;  that  work,  indeed,  is  the  best  curative 
agent. 

Sachs,^-  after  a  thorough  investigation  of  the  subject,  goes  so'  far 
as  to  express  the  opinion  that  cases  of  the  traumatic  neuroses  ought 
not  to  be  permitted  to  become  the  subjects  of  sick  benefits,  that  this 
would  be  the  most  radical  method  for  preventing  their  occurrence  and 
their  development  following  accidents.     Sacki^'^  also  dwells  upon  the 
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importance  of  the  early  return  of  the  patient  to  work,  especially  to  the 
work  to  which  he  is  accustomed. 

Rigler's^"  recommendation  for  dealing  with  traumatic  cases  is  hardly 
applicable  to  the  conditions  obtaining  in  this  country.  He  recommends, 
first,  diminishing  as  far  as  possible  in  the  mind  of  the  patient  the  advantages 
to  be  derived  from  pecuniary  compensation;  second,  abridgment  and 
simplification  of  the  method  of  dealing  with  these  patients,  and,  finally, 
suitable  employment.  In  many  cases  he  believes  it  will  be  wise  to  give 
a  gradually  reducing  amount  of  sick  benefits,  and,  finally,  none  at  all. 

The  plan  proposed  by  Akerman,^  of  giving  a  delayed  answer  in 
damage  cases,  i.  e.,  waiting  for  one  or  two  years,  cannot  be  recom- 
mended. It,  of  necessity,  brings  about  a  prolongation  of  the  symptoms. 
As  far  as  my  own  experience  goes  in  cases  of  pure  traumatic  hysteria, 
the  symptoms  rapidly  subside  after  litigation  has  been  disposed  of. 
If  there  be  an  underground  of  true  neurasthenia,  the  symptoms  of  the 
latter  may  persist  for  some  time,  but  they,  too,  eventually  disappear. 

That  there  is  in  traumatic  cases  in  which  there  is  an  opportunity 
for  claim  for  compensation  an  undue  prolongation  of  sjniptoms,  there 
can  be  no  question — a  prolongation  of  symptoms  such  as  is  found 
under  no  other  circumstances.  While  it  is  true  that  in  some  cases  this 
prolongation  is  subconscious  and  involuntary,  and  is  maintained  by  the 
long-continued  suspense  with  regard  to  the  outcome  of  litigation,  there 
can  be  no  doubt  that  in  many  other  cases  again  there  is  a  tendency  to 
malingering,  a  malingering  that  does  not  hesitate  at  gross  exaggeration, 
and  is  alike  shameful  and  shameless. 
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CHAPTER  CIX. 

SURGERY  OF  THE  SPINE.^ 

By  George  Woolsey,  M.D., 

New  York. 

Spina  Bifida. — Indications  for  Operations.— If  the  spina  bifida  is 
below  the  eleventh  dorsal  vertebra,  and  hence  involves  the  tip  of  the 
conns  or  the  cauda  equina,  operation  is  indicated,  even  in  the  presence 
of  the  loss  of  sphincteric  control  and  of  partial  paralysis  of  the  lower 
extremities.  For  here  regeneration  may  take  place  in  the  cords  of  the 
Cauda  equina.  This  is  the  most  common  position  for  a  spina  bifida. 
Murphy  advises,  and  has  practised,  resection  of  any  cicatricial  or  atro- 
phied portions  of  the  caucla  with  end-to-end  suture.  This  applies 
in  syringomyeloceles  and  in  myelomeningoceles. 

Greenberg"  has  reported  operation  on  a.  case  of  lumbar  spina  bifida, 
sixteen  years  of  age,  which  resulted  in  regaining  control  of  the  bladder 
and  rectum.  The  caudal  filaments  were  replaced  within  the  canal  with- 
out resection.  Operation  above  the  twelfth  dorsal  vertebra  can  offer 
little  or  no  hope  of  motor  improvement. 

Tumors  of  the  Vertebrae. — To  the  varieties  given  of  tumors  of 
the  vertebrae  three  rare  cases  must  be  added.  Brewer^  reports  a  unique 
case  of  blastomycosis  of  the  vertebrae,  with  two  separate  foci  in  the  spine 
and  laminae  of  the  third  dorsal  vertebra  and  in  two  or  three  of  the  upper 
lumbar  spines.  Two  operations  were  done,  and  the  man  has  remained 
well. 

J.  K.  Young*  reports  a  case  of  actinomycosis  inv'olving  the  tenth 
dorsal  vertebra.  A  case  of  large  hydatid  cyst,  involving  the  fourth 
and  fifth  lumbar  vertebrae,  is  reported  by  Theobalds.^ 

Intraspinal  Tumors. — Unlike  vertebral  tumors,  these  are  usu- 
ally primary  and  mostly  benign,  though  microscopically  a  large  per- 
centage of  them  were  formerly  classed  as  sarcoma. 

Symptoms. — According  to  Murphy^  the  root  pain  can  be  excited 
by  pressure  upon  the  cutaneous  segment  corresponding  to  the  cord  seg- 
ment involved.  Bruns  refers  the  segmental  root  pains  to  a  compres- 
sion of  the  segment  from  which  the  root  springs,  and  not  to  pressure 
upon  the  root  in  its  intraspinal  course.     This  clinical  law  has  an  im- 

1  Supplementary  to  Chapter  XXXV.,  Vol.  II.,  p.  816. 

2  New  York  Med.  Jour.,  March  30,  1907,  vol.  xlviii.,  No.  13. 

3  Annals  of  Surg.,  Dec.  1908. 

*  Amer.  Jour.  Orthoped.  Surg.,  Nov.,  1908. 

5  Lancet,  April  10,  1909. 

6  Surg.,  Gyn.,  and  Obst.,  April,  1907. 

259 


260  SURGERY    OF    THE    SPINE. 

portant  bearing  on  localization,  and  renders  the  initial  root  pains  of  the 
first  importance  in  the  niveau-diagnosis,  the  diagnosis  of  the  level  or 
segment  at  which  the  tumor  lies.  Limitation  of  movement,  active 
and  passive,  of  a  small  segment  of  the  spine  corresponding  to  the  tumor 
may  be  noted,  but  requires  careful  observation  to  detect.^  In  my  own 
experience  vertebral  symptoms  are  usually  absent.  When  present  they 
may  be  deceptive,  as  localizing  factors,  if  employed  independently  of 
neural  symptoms.  In  cases  of  extrameduUary  tumor  in  the  cervical 
region  Hunt^  has  repeatedly  observed  a  distinct  girdle  sensation  or  con- 
striction in  the  umbilical  or  lower  thoracic  level. 

Differential  Diagnosis. —  Tuberculosis  is  more  common  as  a  cause 
of  compression  of  the  cord  than  tumor.  Tuberculin  tests,  and  espe- 
cially the  rc-ray,  may  be  of  great  value  in  diagnosis,  as  the  latter  will 
always  show  the  lesion  or  the  deformity. 

The  Wassermann  reaction  is  of  great  service  in  the  diagnosis  of 
suspected  syphilitic  lesions.  Ropke,^  as  the  result  of  a  single  observa- 
tion, thinks  that  a  yellow  color  and  a  high  percentage  of  albumin  in  the 
cerebrospinal  fluid  is  of  importance  in  the  differential  diagnosis  of  intra- 
dural tumors.  Pachymeningitis  hypertrophica  cervicalis  may  closely  re- 
semble intraspinal  tumor  in  the  nature  and  sequence  of  its  sjrmptoms. 
In  its  third  stage — i.  e.,  that  of  compression — its  progress  may  be  A^ery 
slow,  even  up  to  twenty  years,  and  its  origin  is  usually  sjqDhilitic. 
Hence,  the  Wassermann  reaction  is  of  great  value.  The  disease  in- 
volves chiefly  the  region  of  the  cervical  enlargement,  and  there  is  great 
stiffness  of  the  neck  in  the  early  stages.  Myelitis  is  usually  very  rapid 
in  its  development  in  acute  cases,  and  chronic  mj^elitis  is  often  syphil- 
itic. There  is,  as  a  rule,  no  pain  in  pure  myelitis.  Circumscribed 
serous  meningitis  (Krause)  cannot  be  differentiated  from  tumor,  but 
requires  the  same  treatment.  It  may  occur  primarily,  but  occasion- 
ally accompanies  chronic  affections  of  the  cord  (Oppenheim). 

When  a  differential  diagnosis  cannot  be  made,  the  patient  should 
receive  the  benefit  of  the  doubt,  and  an  exploratory  laminectomy  be 
made  without  delay. 

Extra=  and  Intramedullary  Tumors. — In  intramedullary  tumors 
upward  extension  of  the  sensory  and  motor  paralysis  is  often  observed, 
rarely  in  extrameduUary  growths  except  by  one  or  possibly  two  seg- 
ments. In  central  growths,  especially  gliosis  and  glioma,  vasomotor 
and  trophic  disturbances  frequently  occur,  also  a  spinal  deformity 
(kyphoscoliosis)  without  pain  or  tenderness.  In  the  dissociated  anes- 
thesia, sometimes  observed  in  extramedullar}^  growths,  Hunt''  has  ob- 
served that  the  tactile  sense,  while  present,  is  definitely  obtunded  when 
compared  with  a  normal  area,  which  is  not  the  sjTingomyelic  type 
of  dissociated  anesthesia.  Atrophic  palsy,  corresponding  to  an  extensive 
longitudinal  involvement  of  the  cord,  is  very  characteristic  of  central 

1  Murphy,  Surg.,  Gyn.,  and  Obst.,  April,  1907. 
-  Hunt  and  Woolsey,  Annals  of  Surg.,  Sept.,  1910. 
^German  Surg.  Cong.,  1911. 
^  Hunt  and  Woolsey,  Annals  of  Surg.,  Sept.,  1910, 
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tumors.  Fibrillary  twitchings  occur  with  this,  but  also  with  posterior 
extradural  tumors.  If  root  pains  occur  in  central  growths,  they  do  not 
precede  the  paralysis  by  so  long  an  interval.  If  there  is  any  doubt  as  to 
the  position  of  the  tumor,  here  again  the  patient  should  be  given  the 
benefit  of  the  doubt,  and  exploration  made. 

Treatment.^ — ^The  use  of  the  Wassermann  reaction  may  save  valuable 
time  in  the  treatment  of  a  supposedly  syphilitic  condition  by  excluding 
that  diagnosis.  As  Crowe^  has  shown  that  urotropin  is  excreted  into 
the  cerebrospinal  fluid,  15  grains  of  this  drug  should  be  given  shortly 
before  the  operation,  as  its  maximum  concentration  in  the  fluid  occurs 
from  one-half  to  one  hour  after  its  ingestion.  On  account  of  its  inhibit- 
ory effect  on  the  growth  of  organisms  in  the  cerebrospinal  fluid  and  the 
urine,  30  grains  or  more  should  be  given  daily,  in  divided  doses,  until  the 
wound  is  healed  and  catheterization  is  unnecessary. 

Laminectomy. — Murphy''^  advises  the  conical  drill  or  burr  to  per- 
forate the  laminse  at  the  base  of  each  transverse  process.  It  is  only 
necessary  to  employ  it  at  one  lamina.  The  Hudson  drill  may  be  used 
instead. 

Elsberg^  advises  the  two-stage  method  in  operations  for  tumor  in 
the  cervical  region  and  in  subpial  and  intramedullary  growths.  At  the 
first  stage  he  advises  the  opening  of  the  dura  and,  if  the  growth  is 
subpial,  a  small  incision  in  the  pia,  and  in  true  localized  intramedullary 
growths  a  small  longitudinal  incision  of  the  pia  and  the  cord,  in  the 
posterior  median  column,  a  few  milimeters  external  to  the  posterior 
median  fissure,  where  the  tumor  is  nearing  the  surface  of  the  cord,  with 
the  expectation  that  at  the  second  operation,  a  few  days  or  a  week  later, 
the  growth  will  be  found  extruded  from  its  bed,  and  readily  removable 
with  a  minimum  of  danger  to  the  delicate  structures  of  the  cord.  This 
was  beautifully  illustrated  in  the  two  cases  he  reports,  which  were  appar- 
ently intramedullary  growths.  If  the  growth  is  subpial  or  intramedul- 
lary the  dura  may  be  sutured  at  the  end  of  the  first  stage,  otherwise 
not,  but  the  muscles  and  skin  should  be  carefully  sutured,  without 
drainage  in  any  case.  The  principle  of  allowing  the  gradual  extrusion 
of  the  growth  appears  to  be  a  valuable  one  in  facilitating  an  easy  and 
safe  removal  of  subpial  and  intramedullary  growths.  It  may  be  ap- 
plied in  all  parts  of  the  cord  in  such  growths  and  in  other  parts  of  the 
cord  than  the  cervical  in  all  intradural  growths.  Thus  Elsberg^  has 
applied  it  very  successfully  in  several  cases  of  large  tumors  of  the 
Cauda  equina  connected  with  many  of  the  nerve-roots  of  the  cauda. 
These  tumors  have  given  a  history  of  progressive  symptoms  for  one  to 
two  years  of  pain  in  the  back  and  lower  extremities,  loss  of  power 
(especially  drop-foot)  and  sensory  disturbances  in  the  latter,  loss  of 
ankle-  and  knee-jerks,  etc.  After  their  extrusion  they  are  removed 
with  comparative  ease  at  the  second  operation.     Unless,  however,  there 

1  Johns  Hopkins  Hosp.  Bull.,  1908,  vol.  xx..  No.  217. 

2  Surg.,  Gyn.,  and  Obst.,  April,  1907. 

3  Jour.  Amer.  Med.  Assoc,  April  16,  1910,  vol.  liv.,  pp.  190S,  1909;  Amer.  Jour. 
Med.  Sci.,  Nov.,  1911,  p.  636;  Annals  of  Surg.,  Feb.,  1912,  p.  217. 
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are  distinct  advantages,  such  as  those  cited  in  Elsberg's  cases  or  the 
decrease  of  the  shock,  the  increased  risk  of  wound  infection  alone  is 
enough  to  decide  the  question  in  favor  of  the  one-stage  operation. 
Unfortunately,  most  intramedullary  growths  are  not  strictly  localized 
and,  therefore,  not  removable.  E.  Bramwell  reports  that  he  has  been 
able  to  find  but  one  case  in  literature  where  an  intramedullarj'  tumor 
was  successfully  removed.  Ropke  reported  the  successful  removal  of 
such  a  growth  at  the  1911  Congress  of  German  Surgeons. 

A.  S.  Taylor^  thinks  hemilaminectomy  gives  ample  room  for  the 
removal  of  intraspinal  tumors  in  many  cases.  In  large  tumors,  by 
exposing  its  exact  size  and  location,  the  operator  is  enabled  to  remove 
just  enough  of  the  opposite  lamina  for  the  easy  extirpation  of  the  tumor. 
The  loss  of  the  bony  protection  of  the  cord  is  thus  minimized.  It  readily 
allows  the  exploration  of  the  anterior  surface  of  the  cord. 

There  is  no  object  in  suturing  divided  posterior  nerve-roots,  asthej^  do 
not  regenerate,  and  the  division  of  less  than  three  does  not  cause  anes- 
thesia (Sherrington's  law).  If  the  tumor  grows  from  them  they  should 
be  resected. 

The  mortality  is  constantly  diminishing.  Among  9  operations  for 
intraspinal  tumor  and  3  exploratory  operations  by  myself,  the  mortality 
has  been  only  8.33  per  cent.,  and  recurrence  has  been  the  exception. 
One  patient  died  over  a  year  after  operation,  with  probable  recurrence, 
one  case  of  extradural  tumor  recurred  within  a  year,  but,  after  a 
second  operation,  she  is  well  five  years  later.  Otherwise  no  recurrence 
occurred. 

The  division  of  the  posterior  nerve=roots  for  pain  has  been 
more  employed  than  formerly,  having  been  extended  to  the  treat- 
ment of  gastric  crises  in  tabes.  The  results  in  tabes  have  not  been 
altogether  satisfactory.  This  has  been  attributed  to  the  difficulty 
of  the  proper  selection  of  cases  and  of  the  roots  to  be  resected.  Gener- 
ally three  or  four  of  the  thoracic  nerve-roots,  from  the  sixth  to  the 
twelfth,  have  been  resected,  as  these  are  connected  with  the  splanch- 
nic nerves  passing  to  the  semilunar  ganglion.  Several  cases  are  re- 
ported as  cured.  The  difficulty  in  these  operations  for  the  relief  of 
severe  pain  is  one  of  diagnosis,  i.  e.,  to  determine  the  site  of  the  lesion. 
The  operation  is  most  beneficial  in  the  peripheral  type  of  pain,  and  can 
be  of  no  use  where  the  lesion  is  central  to  the  point  of  section. 

Resection  of  Posterior  Spinal  Nerve=roots  for  Spastic  Paral}  sis 
and  Athetosis. — The  spastic  paralysis  may  be  due  to  a  cerebral  hemi- 
plegia, diplegia,  or  paraplegia,  or  to  so-called  Little's  disease,  a  con- 
genital spinal  spastic  paralysis.  This  is  the  most  recent  development 
in  the  surgery  of  the  spinal  cord.  First  suggested  by  Spiller-  in  1905. 
it  was  advocated  by  Forster^  in  1908  and  in  1909,  whose  articles 
report  the  first  operations  in  this  field  by  Prof.  Tietze,  of  Breslau. 

1  Annals  of  Surg.,  April,  1910. 

2  Jour,  of  Ment.  and  Nerv.  Di.s.,  May,  1905. 

2  Zeitschrift  fiir  Orthopadischc  Chir.,  Bd.  xxii.,  190S;  Mittheilungen  aus.  d. 
Grenzgeb.  d.  Med.  u.  Chir.,  Bd.  xx.,  No.  3,  p.  493,  1909. 
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Other  reports  of  operations  by  Gottstein,  Frazier/  Taylor,-  and  others 
followed. 

An  organic  lesion  in  the  motor  tracts  causes  a  twofold  motor  dis- 
turbance: (1)  a  weakness  and  (2)  a  contracture  of  various  muscles, 
depending  upon  the  site  and  extent  of  the  lesion.  The  lesion  not  only 
interrupts  motor  impulses  from  the  brain,  causing  paresis,  but  also  the 
inhibiting  or  controlling  influences  of  the  cortex  on  the  spinal  reflexes. 
Hence,  the  latter  are  exaggerated,  and  the  joints  become  fixed  in  an 
abnormal  contractured  position,  and  voluntary  motion  is  resisted  by 
reason  of  the  pathologic  condition,  called  "  spasticity." 

Spasticity  is  thought  by  many  to  be  a  reflex  process,  originating  in 
peripheral  sensory  impulses  from  the  skin,  joints,  muscles,  etc.  This 
reflex,  which  normally  promotes  a  certain  amount  of  fixation  by  the 
delicately  balanced  resistance  between  the  extensor  and  flexor  muscle 
groups  in  all  joint  movements,  produces  an  excessive  joint  fixation 
and  muscular  resistance  when  the  cortical  inhibition  is  diminished. 

The  heightened  reflex  irritability  is  shown  in  the  spastic  syndrome 
of  increased  knee-jerk,  ankle-clonus,  Babinski,  etc.  The  greater  the 
loss  of  voluntary  motion,  the  greater,  as  a  rule,  is  the  reflex  activity. 
If  a  motion  is  made,  actively  or  passively,  it  throws  the  limb,  and 
often  the  opposite  limb  as  well,  into  a  series  of  "  associated  movements." 
Athetosis  is  also  sometimes  present,  especially  in  cerebral  palsies.  In 
time  muscular  contracture  may  occur,  shortening  the  spastically  con- 
tracted muscles  (flexors  and  adductors),  so  as  to  require  tendon  length- 
ening to  allow  the  joints  to  be  fully  extended.  Little  or  no  voluntary 
motion  is  possible,  owing  to  the  spastic  fixation  of  the  joints,  the  asso- 
ciated movements,  and  the  muscular  contractures.  If  the  patient  can 
walk  at  all,  it  is  by  a  cross-legged  progression. 

If  the  spastic  condition  is  a  refiex  disturbance  the  rational  treatment 
is  to  remove  a  link  in  the  chain  of  the  reflex  arc.  The  motor  portion  of 
the  arc  cannot  be  broken  without  causing  paralysis;  most  of  the  sen- 
sory nerves  are  mixed  nerves,  and  must  be  left  intact  for  the  same  reason. 
Hence,  there  remains  only  the  posterior  or  sensory  nerve-roots  as  the 
point  of  attack. 

Technic. — Most  operators  do  an  ordinary  laminectomy.  Frazier^ 
has  shown  that  a  lamina,  or  a  part  of  a  lamina,  may  sometimes  be  left 
between  the  two  pair  of  roots  resected.  Taylor^  has  devised,  employed, 
and  recommended  hemilaminectomy,  giving  as  its  advantages  minimum 
loss  of  blood  and  of  the  bony  protection  of  the  cord,  and  no  postoperative 
deformity  or  loss  of  flexibility  of  the  spine.  The  incision,  just  to  one 
side  of  the  spine,  is  carried  down  to  the  laminae,  which  are  exposed  by 
an  elevator  out  to  the  articular  processes.  A  lamina  is  perforated  by  a 
Hudson  burr  and  the  remaining  laminae  removed  by  a  rongeur  with  a 
flat  lower  blade.  The  sides  of  the  opening  are  then  bevelled  in  a  for- 
ward and  mesial  direction  by  a  special  bone-cutting  forceps.     The  width 
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of  opening  obtained  is  1.8  cm.  in  the  cervical,  1  cm.  in  the  dorsal,  and 
1.5  cm.  in  the  Imnbar  regions.  The  dura  is  divided  in  the  middle  of  the 
opening,  the  side  of  the  cord  is  well  exposed,  and  its  anterior  surface  may 
readily  be  explored.  The  approach  is  claimed  to  permit  resection  of  the 
nerve-roots  on  both  sides  without  injury  to  the  cord.  But  in  most  of 
Taylor's  cases  the  nerve-roots  of  but  one  side  were  divided,  and  in  one 
case^  he  found  it  impossible  to  resect  the  roots  on  the  opposite  side 
in  the  lumbar  region.  Frazier-  thinics  this  will  be  the  experience  of 
most  operators  in  the  lumbar  region,  which,  in  muscular  subjects,  lies 
far  below  the  surface,  and  it  is  here  more  difficult  to  identify  the  roots 
and  still  more  to  distinguish  the  posterior  from  the  anterior.  It  is 
much  easier  to  expose  the  cord  in  children  than  in  adults,  and  in  the 
cervical  than  in  the  lumbar  region. 

It  is  not  always  a  simple  and  easy  matter  to  identify  the  nerve- 
roots,  even  with  a  large  exposure.  Mistakes  have  been  made  and 
anomalies  occur.  The  identification  is  made  by  their  point  of  emer- 
gence from  the  dural  sac,  and  perhaps  the  stimulation  of  the  corre- 
sponding anterior  root  may  be  of  assistance.  When  one  is  identified 
the  others  may  easily  be  distinguished.  To  identify  the  roots,  and  to 
separate  the  posterior  from  the  anterior  roots,  a  dry  field  and  ample 
exposure  is  required. 

The  two-stage  procedure  is  not  to  be  endorsed,  on  account  of  the 
added  risk  of  infection  and  of  a  second  anesthetization.  Frazier- 
found  that  it  was  not  possible  to  distinguish  and  separate  the  small 
artery  accompanying  the  posterior  roots.  All  needless  trauma  of  the 
cord  should,  of  course,  be  carefully  avoided,  the  dura  sutured  without 
drainage,  and  urotropin  administered. 

A  most  important  consideration  of  the  technic  is  the  selection  of  the 
roots  to  be  resected.  As  each  muscle  or  muscle  group  is  supplied  by 
three  spinal  segments  and  as  many  roots,  and  the  cutaneous  supply  of 
a  given  region  is  derived  from  at  least  three  roots  (Sherrington),  we  plan 
to  break  the  reflex  arc  of  the  affected  muscles  by  dividing  at  least  two 
of  the  three  roots  from  which  the  muscles  derive  their  sensory  supply. 
We  may  reasonably  suppose  that  the  sensory  supply  of  the  affected 
muscles  is  derived  approximately  from  the  nerves  supplying  the  overl- 
ing zonal  areas  of  skin.  If  every  source  of  sensory  stimulation  were 
removed  a  condition  of  anesthesia  and  flaccidity  would  be  substituted 
for  one  of  spasticity.  As  there  are  seven  roots  to  be  considered  in 
spasticity  of  the  lower  extremities — i.  e.,  all  the  lumbar  and  the  first  two 
sacral — Forster's  first  dictum  was  that  at  least  four  roots  should  be  sac- 
rificed. The  general  rule  has  been  not  to  divide  more  than  two  suc- 
cessive roots. 

But  Taylor^  has  resected  six  successive  roots  on  one  side  without 

anesthesia,  and  seven  successive  roots  without  loss  of  reflexes.     On 

the  other  hand,  unexpected  disturbance  of  sensation  has  occasionally 

developed  after  section  of  only  two  roots,  so  that  our  ideas  of  the 
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segmental  distribution  of  the  roots  may  have  to  be  revised.  Just  what 
roots,  and  how  many,  should  be  resected  to  gain  the  desired  result 
is  not  definitely  settled.  But  whether  it  is  possible  to  divide  six  or 
seven  successive  roots  without  lavSting  disturbance  of  sensation  or 
reflex,  it  is  certainly  true  that  the  resection  of  four  out  of  seven  will 
accomplish  the  desired  result.^  If  too  few  roots  are  sacrificed  the 
result  will  not  be  satisfactory.  Several  combinations  of  four  or  three 
roots  resected  have  given  satisfactory  results. 

Effects  of  the  Operation. — For  several  days  or  even  weeks  shooting 
pains  will  be  suffered,  and  the  muscles  and  tendons  will  be  very  tender 
on  every  attempt  at  motion.  This  pain  and  tenderness  will  completely 
disappear  when  the  degeneration  of  the  severed  posterior  roots  is  com- 
plete. The  reflexes  may  be  abolished  at  first,  to  be  partly  or  completely 
restored  later. 

Results. — In  most  cases  the  spasticity  is  relieved,  whether  of  long 
standing,  of  severe  type,  of  spinal  or  cerebral  origin,  and  in  both  adults 
and  children.  The  annoying  reflex  associated  movements  are  likewise 
usually  abolished  and  the  exaggerated  reflexes  become  normal  or  are 
diminished.  Sensation  is  not  seriously  disturbed  and  athetosis  is  en- 
tirely relieved.  Voluntary  motion  has  been  restored  in  over  half  the 
cases  reported.  This  may  be  limited  by  muscular  contractures,  requir- 
ing tendon  lengthening,  etc.,  the  results  of  which  are  now  permanent 
and  not  temporary,  as  before  the  root  section.  In  every  lesion  of  the 
pyramidal  tracts  there  is  more  or  less  muscular  weakness,  which  is  so 
masked  by  the  spasticity  that  one  cannot  accurately  foretell  before 
the  operation  how  much  loss  of  voluntary  motion  there  will  be. 

The  restoration  of  voluntary  motion  does  not  necessarily  imply  the 
return  of  useful  function.  The  patient  may  be  able  to  move  the 
various  joints,  but  not  to  stand  or  walk.  In  this  lack  of  useful  function 
weakness  plays  a  part,  but  an  important  factor  is  that  the  patient,  who 
has  never  walked  or  not  for  years,  requires  systematic  and  continued  edu- 
cation in  the  functional  use  of  the  affected  limbs,  under  the  direction 
of  a  competent  person.  This  may  be  made  more  diffic^ilt  in  some  cases 
by  the  existence  of  mental  impairment.  The  prognosis  is  less  favorable, 
therefore,  in  congenital  cases.  The  results,  as  regards  the  functional 
use  of  the  affected  limbs,  have  been  rather  disappointing  so  far,  but 
sufficient  time  may  not  yet  have  elapsed  to  attain  the  final  results. 
The  good  effects  of  the  operation  are  permanent,  which  was  not  the 
case  with  all  the  former  plans  of  treatment,  tenotomies,  etc. 

The  operation  is  indicated  in  degenerative  pyramidal  lesions  with 
severe  spastic  palsy,  cerebral  as  well  as  spinal.  Each  case  must  be 
carefully  studied  to  determine  the  prognosis. 

The  mortality  will  depend  very  largely  upon  the  general  condition 
of  the  patient. 

Fractures  of  the  Spine. — Eight  cases  of  isolated  fracture  of  the 
lumbar  transverse  processes  have  been  recently  reported,"  due  to  forcible 
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lateral  flexion  from  falling  rock,  severe  strain,  a  direct  blow,  etc.  Three 
were  diagnosed  by  the  a;-ray  after  several  months  of  persistent  symptoms 
due  to  non-union.  The  symptoms  are  slight  swelling,  localized  pain 
on  pressure  or  on  movement,  especially  toward  the  injured  side,  relieved 
by  lying  down,  and  muscular  rigidity.  The  fracture  itself  is  of  minor 
importance,  but  its  recognition  as  a  cause  of  the  above  symptoms,  which 
may  become  chronic  if  not  properly  diagnosed  and  treated,  is  of  great 
importance.  The  history  of  the  injury,  and  especially  the  rc-ray,  lead 
to  the  diagnosis.  Many  such  cases,  which  would  now  be  recognized  by 
the  x'-ray,  have  doubtless  been  overlooked  and  considered  as  only 
sprains. 

In  compression  fractures  of  the  vertebral  bodies,  as  a  result  of  the 
greatest  pressure  being  exerted  anteriorly,  the  intervertebral  disc, 
together  with  bony  detritus,  may  be  forced  backward  so  as  to  press 
against  the  anterior  aspect  of  the  cord. 

In  none  of  the  fractures  of  the  odontoid  process  collected  by  Gurlt 
was  the  ligamentum  transversum  dentis  torn.  In  these  cases  injury 
of  the  medulla,  when  it  occurred,  was  due  to  the  backward  pressure 
of  the  lower  odontoid  fragment. 

In  fractures  of  the  spine  the  "  irreparable  damage  to  the  cord  "  is 
caused  at  the  moment  of  impact  of  the  displaced  vertebrae,  the  force 
of  which  is  invariably  greater  than  that  due  to  the  continued  pressure 
of  the  fragments  which  are  supposed  to  compress  the  cord.  Continued 
external  compression  of  the  cord  has  very  little  to  do  with  the  cord 
lesion.  Removal  of  extramedullary  clots  are  of  doubtful  value.  If  a 
fragment  has  exerted  pressure  sufficient  to  cause  degeneration,  that 
degeneration  will  take  place  and  be  as  immutable  one  second  as  one 
week  after  the  injury.^ 

Operative  Treatment. — In  the  cases  of  partial  injury  to  the  cord, 
including  cases  of  hematomyelia,  operation  is  often  umiecessary,  and 
will  not  benefit  unless  there  is  continued  compression.  There  is 
no  known  means  of  determining  the  existence  of  continued  compres- 
sion, except  by  the  degree  of  displacement  of  the  spinous  processes, 
the  a;-ray,  or  laminectomy.  The  latter  is  the  surest."  If  the  laminae  are 
fractured,  or  there  is  a  considerable  deformity  to  be  reduced,  operation 
is  indicated  to  prevent  further  injury  and  to  allow  the  most  satisfactory 
reduction  of  the  deformity.  I  have  seen  a  patient  with  fracture  of  the 
laminae,  without  symptoms,  develop  marked  paralysis  in  a  transfer 
between  two  hospitals,  lying  on  his  back  in  an  ambulance. 

In  the  severe  cases  it  is  certain  that  operation  can  do  nothing  for 
complete  crushes  of  the  cord,  in  which  there  is  an  immediate,  complete 
annular  paralysis  of  both  motion  and  sensation.  But  we  caimot  at  the 
outset,  in  every  instance,  distinguish  these  cases  from  cases  of  severe 
partial  crush,  in  which  the  paralysis  will  improve  considerably  in  time. 
Several  cases  of  this  kind  have  been  operated  on  with  a  good  result,  but 
the  result  is  rarely  due  to  the  operation.     Equally  good  and  unexpected 
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results  follow  expectant  treatment,  as  I  have  experienced.  A  real  cause 
of  continued  compression  that  is  removable  is  seldom  found  on  opera- 
tion; the  latter  is  merely  exploratory. 

Such  cases,  however,  encourage  one  to  continue  operating,  in  the 
hope  that  some  time  one  may  encounter  a  case  that  can  be  helped.  The 
considerable  number  of  complete  crushes  encountered  in  this  endeavor 
dishearten  the  surgeon,  as  so  little  hope  of  benefit  to  the  patient  can  be 
held  out  before  the  operation  and  often  none  afterward. 

If  there  were  only  something  that  could  be  done  in  the  severe,  but 
not  complete,  crushes  that  would  aid  in  the  recovery  of  the  patient,  and 
make  it  more  complete,  operation  would  be  more  definitely  indicated 
in  the  severe  type  of  spinal  injury.  The  experiments  of  A.  R.  AUen^ 
suggest  the  hope  that  something  may  be  done  with  this  end  in  view. 
He  considers  it  ''  a  very  uncommon  occurrence  to  find  a  passive  im- 
pingement of  bone  on  the  spinal  cord  when  the  operation  of  laminectomy 
is  performed  for  fracture  dislocation,"  and  this  opinion  is  borne  out  by 
common  experience.  Hence,  to  account  for  the  "  cessation  of  function 
in  the  spinal  cord  in  those  cases  in  which  the  cord  has  not  been  literally 
cut  through,"  he  assumes  that  there  inust  be  either  (1)  a  "  destruction 
of  axis-cylinders  directly  clue  to  the  impact,"  or  (2)  "  an  edematous  and 
hemorrhagic  outpouring  into  the  cord  tissue  which,  by  its  pressure 
and  chemical  activity,  inhibits  temporarily  all  conduction  function  or 
destroys  permanently  the  spinal  cord."  The  first,  or  destructive, 
lesion  is  beyond  our  reach;  only  the  second,  "  the  heightened  intra- 
medullary pressure,"  might  perhaps  be  ameliorated. 

In  experiments  on  animals  with  measured  impact  on  the  spinal  cord 
Allen  found  that  if  the  impact  exceeded  a  certain  degree  serious  symp- 
toms, not  recovered  from,  developed.  A  little  greater  impact  produced 
symptoms  of  complete  transverse  lesion.  He  also  found  that  a  median 
longitudinal  incision,  2  to  3  cm.  long,  of  the  normal  cord,  made  by  a  very 
thin  knife,  caused  no  symptoms  of  note.  Further,  after  a  measured  im- 
pact, which  would  ordinarily  cause  a  symptom-picture  of  complete  trans- 
verse lesion  with  a  fatal  result,  a  median  longitudinal  incision  completely 
through  the  cord  is  followed  by  a  considerable  outpouring  of  blood  and 
serum  from  the  cord  substance  and  the  complete  restoration  of  motor 
power. 

How  long  after  an  injury  the  longitudinal  incision  will  still  effect 
a  good  result  is  a  matter  to  be  determined;  if  only  for  a  short  time,  the 
method  would  only  be  applicable  in  a  few  favorable  cases,  seen  at  once. 
This  method  has  not  been  tried  on  the  human  subject,  but,  in  view  of 
the  unsatisfactory  and  negative  results  with  present  methods  in  severe 
but  not  complete  crushes  of  the  cord,  if  further  experiments  confirm  the 
results,  the  following  course  of  treatment  suggests  itself,  with  the  hope 
of  yielding  improved  results:  Laminectomy  at  the  earliest  possible 
moment;  exact  median  longitudinal  incision  of  the  cord  with  a  very 
fine  knife  through  the  area  of  impact,  if  the  cord  is  not  completely 
severed,  to  drain  the  products  of  edema  and  hemorrhage  from  the  in- 
1  Jour.  Amer.  Med.  Assoc,  Sept.  9,  1911. 
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jured  tissues.  If  the  i^ia  is  found  widely  torn  this  procedure  would 
probably  be  of  little  use,  but  it  is  not  usually  torn  in  incomplete  lesions. 
At  the  same  time,  any  cause  of  continued  compression  may  be  relieved 
in  the  exceptional  cases  where  such  is  found.  It  is  useless  to  attempt 
to  suture  the  cord. 

In  all  injuries  involving  the  cauda  ecjuina  operation  is  indicated. 
The  posterior,  as  well  as  the  anterior,  roots  are  provided  with  a  neurilem- 
ma sheath,  and  are  capable  of  regeneration — at  least  up  to  the  posterior 
commissure.  Murphy  believes  that  after  regeneration  the  sensory 
roots  may  regain  functional  connection  with  the  posterior  homs  of 
gray  matter.  Hence,  suture  of  the  fasciculi  of  the  cauda,  posterior  as 
well  as  anterior,  is  imperatively  indicated.  Up  to  the  seventh  day 
after  injury  the  distal  segments  of  the  right  and  left  fasciculi  of  the 
anterior  roots  of  the  cauda  can  be  distinguished  by  their  response  to  the 
faradic  current.  The  point  of  suture  may  be  surrounded  by  egg-mem- 
brane if  the  dura  cannot  be  closed  by  suture. 
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By  Dean  D.  Lewis,  M.D.,  and  Allen  B.  Kanavel,  M.D., 

Chicago,  Illinois. 

Lesions  of  the  hypophysis  and  the  chnical  syndromes  associated 
with  them  have  assumed  a  new  interest  for  the  surgeon  since  the  feasi- 
bihty  of  removal  of  tumors  of  the  gland  has  been  demonstrated. 

Before  discussing  the  symptoms  of  hypophyseal  disease  it  will  be 
necessary  to  review  at  some  length  the  embryology,  histology,  physiology, 
and  pathology  of  the  gland,  for  recent  investigations  in  these  branches 
have  led  to  a  simplification  of  the  classification  of  tumors  of  the  hypo- 
physis, have  established  an  anatomic  basis  for  acromegaly,  and  have 
explained  many  clinical  phenomena  which  before  were  not  at  all  or  but 
little  understood. 

Embryology  and  Histogenesis. — The  hypophysis  develops  from  two  anlage. 
One  of  these  is  an  evagination  from  the  floor-plate  of  the  telencephalon,  which 
gradually  elongates  to  form  the  posterior  lobe  and  infundibulum,  while  the  other 
is  an  evagination  of  mucous  membrane  from  the  buccal  cavity,  known  as  Rathke's 
pouch,  which  appears  in  the  human  embryo  during  the  fifth  week.  When  these  two 
anlage  come  in  contact  a  concavity  is  formed  in  the  wall  of  Rathke's  pouch,  in  which 
the  posterior  lobe  and  infundibulum  lie. 

The  pouch  of  Rathke  is  at  first  in  free  communication  with  the  pharyngeal 
cavity,  but  as  the  pouch  grows  away  toward  the  base  of  the  brain  the  connection 
is  rapidly  reduced  in  size  by  the  formation  of  the  cartilaginous  base  of  the  skull  until 
it  is  nothing  but  a  tubular  stalk,  or  later,  when  the  lumen  is  lost,  an  epithelial  cord. 
In  most  cases  the  connecting  epithelial  strand  disappears  entirely,  and  the  pouch 
of  buccal  epithelium,  from  which  the  anterior  lobe  develops,  loses  all  connection 
with  the  pharyngeal  wall.  In  some  cases  a  bony  canal  which  passes  obliquely 
upward  and  backward  through  the  body  of  the  sphenoid  indicafes  the  course  which 
the  hypophyseal  vesicle  has  traveled  in  reaching  its  final  position  in  the  sella  turcica. 
When  this — the  craniopharyngeal  canal — persists,  ectopies  of  hypophj^seal  tissue 
and  anomalies  of  development  of  the  hypophysis  may  occur.  Suchanek  has  reported 
a  case  in  which  the  hypophysis  was  found  in  the  craniopharyngeal  canal  and  not  in 
the  sella  turcica,  and  Erdheim  has  reported  a  case  of  acromegaly  in  which  the  hy- 
pophysis occupying  the  sella  turcica  was  normal,  but  a  malignant  adenoma  was  found 
in  the  body  of  the  sphenoid. 

Pharyngeal  Hypophysis. — The  pharyngeal  end  of  the  tubular  stalk  or  epithe- 
lial cord,  which  originally  connected  the  hypophyseal  vesicle  with  the  pharynx, 
does  not  become  involuted,  as  was  considered  to  be  the  case  until  recently.  From 
it  develops  fully  differentiated  tissue  which  differs  in  no  way  histologically  from  that 
forming  the  anterior  lobe  of  the  hypophysis.  Erdheim  was  the  first  to  describe, 
under  the  mucous  membrane  of  the  vault  of  the  pharynx  in  the  newborn,  islands 
and  strands  of  tissue  which  histologically  corresponded  to  that  composing  the 
anterior  lobe  of  the  hypophysis.  This  tissue  forms  the  pharj'ngeal  hypophysis, 
the  pathologic  significance  of  which  will  be  discussed  later.  Haberfeld  examined 
51  subjects,  and  in  all  has  found  this  hypophyseal  tissue  in  the  vault  of  the  pharynx. 

The  pharyngeal  hypophysis  usually  lies  in  the  median  line,  at  the  point  where 
the  nasal  septum  borders  on  the  pharyngeal  vault,  in  the  dense  connective  tissue 

1  Supplementary  to  Chapter  XXXVL,  Vol.  III.,  p.  17. 
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lying  between  the  mucous  membrane  and  the  bone.  In  the  adult  it  is  found  di- 
rectly beneath  the  mucous  glands  lying  in  the  connective  tissue,  while  in  the  embryo 
and  newborn  it  lies  directly  beneath  the  surface  epithelium.  It  is  obliquely  placed, 
its  position  corresponding  to  that  of  the  craniopharyngeal  canal,  w^hich,  when 
present,  passes  from  below  and  in  front,  upward  and  backward. 

The  size  of  the  pharyngeal  hypophysis  varies  with  age.  It  enlarges  until 
middle  life,  when  it  becomes  stationary  and  remains  of  the  same  size.  In  the  embryo 
it  measures  3  mm.  in  length,  in  the  newborn  4  mm.,  and  in  the  adult  5  mm.  In 
width  it  varies  from  A  to  1  mm. 

The  pharyngeal  hypophysis  may  have  the  form  of  a  cord  which,  especially 
in  the  embryo  and  newborn,  may  be  irregular,  being  constricted  at  different  points. 
It  may  have  the  shape  of  the  letter  S.  There  is  no  capsule  in  the  embrj'o  and  new- 
born, but  in  the  adult  the  connective  tissue  surrounding  it  is  thicker  and  condensed 
to  form  what  might  be  called  a  capsule.  The  alveoli  which  are  found  in  children 
and  adults  are  small  and  round  or  oval  in  form.  Some  of  these  in  adults  contain  col- 
loid. The  tissue  presents  all  the  histologic  features  of  the  anterior  lobe  of  the  hy- 
pophysis occupying  the  sella  turcica.  The  pharyngeal  hypophysis  is  to  be  regarded 
as  an  actively  functioning  gland,  rather  than  a  rudimentary  or  involuting  one. 


Fig.  lOS. — Frontal  Section  Through  the  IIvropHysis  of  a  Fet.\l  Pig  Measuring  5  cm.     (Lewis.) 
a,  Large  anterior  lobe  composed  of  branching  columns  of  cells  invading  a  vascular  mesenchyme; 
6,  hypophyseal  cleft,  remains  of  the  cavity  of  the  original  hypophyseal  vesicle;  c,  pars  intermedia,  in- 
vesting the  posterior  lobe  and  infundibulum;  d,  pars  nervosa;  e,  infundibular  canal. 

When  the  sphenoid  develops  the  epithelial  cord  disappears  and  the  hypophyseal 
vesicle  loses  all  connection  with  the  pharynx,  becoming  included  within  the  skull. 
In  studying  the  development  of  the  hypophysis  and  the  differentiation  of  the  various 
cells  entering  into  its  structure  much  more  can  be  learned  from  some  of  the  lo\\"er 
forms,  such  as  the  pig,  than  from  man,  for  in  the  latter  the  processes  of  differentiation 
are  so  complex  that  it  is  often  difficult  to  trace  the  different  elements  through  their 
phases  of  development.  In  Fig.  108  is  seen  a  coronal  section  through  the  hypo- 
physis of  a  fetal  pig  measuring  5  cm.  The  part  of  the  vesicle  applied  to  the  infundibu- 
lum and  that  distal  to  it  develop  differently. 

The  cells  upon  the  free  surface  of  the  vesicle  multiply  rapidly  to  form  the 
large  cellular  anterior  lobe.  They  form  interlaced  and  branched  columns  which 
invade  a  vascular  mesenchyme.  By  the  rajiid  growth  of  the  cells  forming  the 
anterior  wall  the  cavity  of  the  vesicle,  which  originally  was  relativelj-  large,  is  re- 
duced to  a  small  cleft,  which,  as  we  shall  see  later,  is  the  line  of  cleavage  followed  in 
separating  the  anterior  and  posterior  lobes. 

The  epitheliinn  of  the  juxtaneural  portion  of  the  hj^pophyseal  vesicle  does  not 
proliferate  so  rapidly  as  that  lying  anterior  to  the  cleft.  This  layer  of  epithelium, 
W'hich  is  differentiated  early  and  remains  thin,  becomes  the  pars  intermedia,  which  at 
the  margins  of  the  cleft  becomes  continuous  with  the  cells  of  the  anterior  lobe. 
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The  arrangement  in  man  is  not  as  simple  as  that  just  described  in  the  pig.  In 
the  newborn  the  cleft  is  broken  up,  for  the  juxtaneural  epithelium  becomes  infolded 
to  form  colloid  vesicles,  the  cavities  of  which  may  be  regarded  as  parts  of  the  cleft 
which  have  been  surrounded  by  the  infolding  epithelium.  Parts  of  the  original 
cleft  may  be  seen  in  the  human  newborn  which  are  bounded  posteriorly  by  layers 
of  epithelium  which  belong  to  the  pars  intermedia.  In  the  adult  this  epithelium 
is  found  broken  up  mto  masses  or  islands  of  epithelial  tissue  which  invade  the  nervous 
portion  of  the  posterior  lobes.  This  tissue,  we  believe,  to  be  a  derivative  of  the  pars 
intermedia,  the  epithelial  investment  of  the  posterior  lobe,  although  Erdheim, 
Lowenstein,  and  others  believe  it  to  be  anterior  lobe  epithelium  which  has  invaded 
the  nervous  substance  of  the  posterior  lobe. 

Three  types  of  mammalian  hypophysis  are  found.  In  man,  monkey,  ox,  pig,  and 
rabbit  the  body  and  neck  of  the  posterior  lobe  are  solid,  but  occasionally  traces  of  a 
cavity  may  be  found  in  the  neck.  In  this  type  the  pars  intermedia  does  not  invest 
the  posterior  lobe  so  completely  as  in  those  about  to  be  described.  It  is  most 
abundant  around  the  neck  of  the  posterior  lobe  and  spreads  over  and  on  to  the  ad- 
jacent surface  of  the  brain.  In  the  dog  the  body  of  the  posterior  lobe  is  solid,  but 
the  neck  is  hollow  and  communicates  with  the  third  ventricle.  In  this  type  the 
posterior  lobe  is  almost  completely  surrounded  with  epithelium.  In  the  cat  the 
posterior  lobe  is  hollow  and  its  cavity  is  in  free  communication  with  the  third  ven- 
tricle, while  the  epithelium  affords  almost  a  complete  investment  for  the  posterior 
lobe. 

Anatomy. — The  hypophysis  Hes  in  the  sella  turcica.  It  is  separated 
from  the  cranial  fossa  by  the  dura  mater,  which  forms  the  diaphragm 
of  the  sella  turcica.  The  dura,  as  it  forms  the  diaphragm,  sends  a 
layer  downward  to  line  the  sella.  The  middle  of  the  diaphragm  is  per- 
forated by  the  infundibulum.  Lateral  ward  the  dura  passes  over  the 
sinus  cavernosus  to  form  its  upper  and  lateral  walls. 

The  relation  of  the  arachnoid  to  the  dura  at  the  stalk  of  the  hypophy- 
sis is  of  considerable  interest  from  an  operative  viewpoint.  Usually 
the  arachnoid — surrounding  the  infundibulum  as  a  sheath — extends 
downward  only  to  the  cranial  side  of  the  dura  covering  the  sella,  occa- 
sionally it  stops  even  above  this.  It  is  only  very  rarely  that  the  arachnoid 
passes  below  the  diaphragm  of  the  sella  to  spread  over  the  surface  of  the 
hypophysis.  If,  in  removing  tumors,  the  operative  procedures  are 
below  the  diaphragm,  there  is  but  rarely  any  danger  of  opening  the  sub- 
arachnoid space,  which,  of  course,  would  favor  the^  development  of 
meningitis. 

The  average  weight  of  the  hypophysis  is  0.6  gm.  (Schonemann, 
Boyce,  and  Beadles).  It  measures  in  longitudinal  diameter  6  to  10.5 
mm.;  in  frontal,  10  to  14.5  mm.;  in  vertical,  5  to  9.75  mm.  (Zander). 

The  blood-supply  of  the  anterior  lobe  is  derived  from  the  internal 
carotid  and  consists  of  fine  branches  which  are  given  off  from  the  artery 
while  it  is  in  the  cavernous  sinus.  The  arteries  of  the  posterior  lobe 
pass  down  with  the  pia  mater  which  surrounds  the  infundibulum.  The 
veins  empty  into  two  small  vessels  which  communicate  with  the  circular 
sinus. 

The  lobes — anterior  and  posterior — can  be  separated  by  inserting  a 
scissors'  point  anteriorly  at  a  depression  which  indicates  the  position 
of  the  cleft,  the  remains  of  the  cavity  of  the  original  hypophyseal  vesicle, 
and  by  following  the  line  of  cleavage.  The  posterior  lobe  is  covered 
by  epithelium  which  is  of  great  physiologic  importance.  The  two  lobes 
contain  three  different  parts — pars  anterior,  pars  intermedia  (Mark- 
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schicht,  Epithelsaum),  and  pars  nervosa.  The  anterior  lobe  is  grayish- 
red  externally,  while  the  more  central  part  is  gray  in  color.  Upon  sec- 
tion the  jDOsterior  lobe  is  grayish-green  in  color,  this  being  due  to  the 
pigment-cells,  which  will  be  mentioned  under  the  histology  of  the  gland. 

Histology. — In  discussing  the  histology  of  the  hypophysis  the  pars  anterior, 
pars  intermedia,  and  pars  nervosa  will  be  considered  separately  in  the  order 
given.  We  have  found  Zenker's  and  Bensley's  fluids,  the  latter  consisting  of  equal 
parts  of  a  saturated  alcoholic  bichlorid  and  a  3  per  cent,  bichromate  solution,  the 
best  fixatives.  The  stains  which  bring  out  the  granules  to  the  best  advantage  are 
iron-hematoxylin  counterstained  with  eosin,  neutral  gentian,  IMallory's  connective- 
tissue,  and  Bensley's  modified  mitochondria  stain. ^  Good  fixations  and  stains 
which  differentiate  granules  are  absolutely  necessary  to  the  studj'  of  tumors  of  the 
hypophysis,  for,  as  will  be  mentioned  later,  much  of  the  confusion  concerning  the 
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Fig.  109. — Frontal  Section  of  Human  Hypophtsis.     (Lewis.) 
a,  Large  anterior  lobe;  b,  colloid  cysts  of  pars  intermedia;  c,  groups  of  basophilic  cells  distributed 
in  nervous  tissue  of  posterior  lobe.     These  are  regarded  by  many  as  invasions  from  anterior  lobe. 
Findings  are  given  in  the  text  which  would  seem  to  indicate  that  they  belong  to  the  pars  intermedia; 
d,  pars  nervosa  near  infundibulum. 

etiologic  relationship  between  tumors  of  the  hypophj-sis  and  acromegaly  has  been 
due  to  a  misinterpretation  of  the  character  of  the  tumor  so  commonly  associated 
with  the  chsease. 

Anterior  Lobe. — The  anterior  lobe  is  composed  of  branching  and  interlacing 
columns  and  rows  of  cells.  Flesch  and  Dostojewsky  described  almost  simultan- 
eously, but  independently  of  each  other,  two  kinds  of  cells  in  the  anterior  lobe. 
These  they  called,  according  to  their  reactions  to  stains,  chromophile  and  chromophobe 
cells.  The  chromophile  cells,  measuring  15  to  25  ,"  in  diameter,  are  coarsely 
granular.  They  stain  readily  with  iron-hematoxylin,  fuchsin,  eosin,  and  indigo- 
carmin.  In  fresh  unstained  preparations  the  chromophile  appear  darker  than  the 
chromophobe  cells,  which  are  also  known  as  the  chief  cells.  Schoneniann  divided 
the  chromophile  cells  into  the  cyanophile  or  basophile  and  the  eosinojihile  types 
depending  upon  their  reaction  to  hematoxjdin  and  eosin.  In  addition  to  these  two 
principal  types  of  cells,  Rogowitsch  described  groups  of  nuclei  surroimded  by  a 
scanty  protoplasm  which  he  regarded  as  embryonal  or  unditTerentiated  forms. 
Scaffidi  believes  that  these  represent  the  end-phases  of  secretion  or  exliausted  cells. 

1  Bensley:  "Studies  on  the  Pancreas  of  the  Guinea-pig,"  Amer.  Jour,  of  Anat., 
No.  12,  pp.  297-33S. 


ANATOMY.  273 

Saint  Remy  in  1892,  from  results  obtained  by  the  use  of  the  Alt- 
mann  granule  technic,  suggested  that  these  types  of  cells  were  merely 
functional  stages  of  each  other.  His  conclusions  have  been  supported 
by  Claus  and  van  der  Stricht  and  Benda.  Benda,  using  special  fixing 
and  staining  methods,  has  been  able  to  follow  satisfactorily  the  transi- 
tional stages  from  the  empty  chromophobe  to  the  loaded  eosinophile 
cell.  He  describes  the  following  types  of  cells:  A  small  cell  with  irregu- 
lar, clear,  protoplasmic  body  containing  fine  granules,  a  larger  round  cell, 
the  body  of  which  is  so  filled  with  granules  that  only  a  small  zone  about 
the  nucleus  and  a  lighter  area  containing  the  centrosome  remain  free; 
and,  finally,  a  large  irregular  cell  containing  isolated  masses  of  stainable 
granules.  In  this  last  variety  vacuoles  are  found  which  have  been  re- 
garded by  many  as  secretion  vacuoles.  These  vacuoles  are  probably 
due  to  the  dissolving  out  of  fat  during  fixation  and  embedding,  for  the 
anterior  lobe  cell  contains  considerable  amounts  of  it.  These  vacuoles 
give  no  clue  to  the  secretory  activity  of  the  cells. 

Lewis  some  time  ago  attempted  to  determine  the  relationship  of 
these  different  types  by  exhausting  the  gland  of  rabbits  with  pilocarpine. 
This  method,  which  has  yielded  such  brilliant  results  in  the  study  of  the 
secretory  phases  of  the  cells  of  glands  having  an  external  secretion,  failed 
to  throw  any  light  whatever  upon  the  relation  of  the  cells  of  the  hypo- 
physis. 

Scaffidi,  Erdheim,  and  others  believe  that  the  different  types  of  cells 
are  separate  and  distinct.  Their  contention  is  supported:  (1)  By  the 
peculiar  distribution  of  the  different  types  of  cells,  (2)  by  the  hy]3erplasia 
of  a  definite  type  of  cell  during  pregnancy,  which  is  so  characteristic 
that  a  'diagnosis  of  pregnancy  can  be  made  by  a  histologic  examination 
of  the  hypophysis  alone,  and  (3)  by  the  occurrence  of  pure  chromophobe 
adenomata,  in  which  no  traces  of  the  chromophile  cells  are  found. 

At  the  present  time  it  is  impossible  to  state  which  view  is  correct. 
Pathologic  evidence  would  seem  to  indicate  that  an  unusually  large  num- 
ber of  cells  heavily  loaded  with  granules  indicates  that  the  anterior  lobe 
is  more  active  than  normal,  for  by  far  the  greater  number  of  the  hyper- 
plasias or  adenomata  associated  with  acromegaly  are  composed  of  the 
chromophile  cells.  It  must  be  admitted,  however,  that  a  chromophobe 
adenoma  may  be  associated  with  acromegaly,  such  cases  having  been 
reported  by  Cagnetto  and  Moclena.  Such  an  association  is,  however, 
rare,  and,  besides,  the  effect  of  such  an  adenoma  on  the  adjacent  glandular 
tissue  cannot  be  determined.  We  may  have  here  a  condition  analogous 
to  that  existing  between  lesions  of  the  thyroid  gland  and  exophthalmic 
goiter.  While  usually  a  definite  anatomic  picture  is  found  in  the  thyroid 
in  cases  of  exophthalmic  goiter,  we  know  that  symptoms  of  hyperthy- 
roidism may  supervene  upon  a  fetal  adenoma  or  cyst  of  the  thyroid  gland, 
the  typical  histologic  features  of  exophthalmic  goiter  being  absent. 

The  relative  proportion  of  the  chromophobe  and  chromophile  elements  varies 
with  age.  Isolated  chromophile  cells  are  found  in  the  fetus.  During  postfetal  life 
they  gradually  increase,  until  at  thirty  years  they  exceed  in  size  and  number  the 
chromophobe  elements.     In  old  age  they  become  small  and  lose  their  granules,  but 
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can  still  be  distinguished  from  the  chromophobe  cells.  The  basophile  cells  pre- 
dominate in  the  anterior  peripheral  part  of  the  gland,  while  the  eosinophile  cells 
are  more  numerous  in  that  part  of  the  gland  bordering  upon  the  posterior  lobe. 

Pars  Intermedia  {Markschicht,  Epithelsaum) . — It  has  already  been 
noted  that  the  juxtaneural  portion  of  the  hypophyseal  vesicle  early 
becomes  differentiated  from  the  anterior  peripheral  portion  to  form  the 
pars  intermedia.  The  pars  intermedia  is  of  considerable  importance,  for 
it  is  probable  that  it  secretes  all  the  physiologic  active  substances  of  the 
posterior  lobe. 

The  histology  of  the  boundary  zone  between  the  anterior  and  posterior  lobes 
differs  markedly  from  that  of  the  anterior  lobe.  In  the  human  hypophysis  there 
are  found  in  this  boundary  zone  small  clefts  and  acini  filled  with  colloid.  The  lining 
membrane  of  the  clefts  consists  of  cylindric  cells  many  of  which  are  ciliated,  while 
the  acini  are  lined  by  low  cubical  epithelium.  Histologically,  this  part  of  the  gland 
resembles  rather  closely  the  thj'roid  gland.  The  clefts  and  the  cavities  of  the  acini 
are  remains  of  the  original  cavity  of  the  hj^Dophyseal  vesicle,  which  in  man  has  been 
broken  up  into  a  number  of  smaller  cavities,  by  infoldings  of  epithelium,  and  no 
longer  persists  as  a  distinct  single  cleft  as  in  the  ox  and  pig. 

In  the  pig  and  ox,  as  is  shown  in  Fig.  108,  the  pars  intermedia  is  an  epithelial 
layer  of  some  thickness  which  covers  the  anterior  portion  of  the  pars  nervosa,  and 
becomes  continuous  at  the  margins  of  the  cleft  with  the  cells  of  the  anterior  lobe. 
The  hypophysis  of  these  two  animals  is  the  best  for  experimental  purposes,  such  as 
studying  the  effects  of  extracts,  for  the  pars  intermedia  can  be  isolated  in  a  rela- 
tively pure  state,  and  the  effects  of  pure  pars  intermedia  and  pure  pars  nervosa 
studied  separately.  In  both  of  these  animals  the  pars  intermedia  is  composed  of 
cell  columns  and  acini,  some  of  which  contain  "  colloid,"  consisting  of  clear  cells, 
in  which  by  the  histologic  methods  now  at  hand,  no  granules  or  other  types  of 
secretion  can  be  made  out.    The  cells  lining  the  acini  have  very  distinct  cement  lines. 

In  the  human  hypophysis,  besides  the  cells  already  described,  there 
are  found  irregularly  distributed  throughout  the  pars  nervosa  groups  and 
masses  of  basophilic  cells  which  are  regarded  by  Erdheim,  Lowenstein, 
and  others  as  invasions  from  the  anterior  lobe.  Tilney  describes  the 
posterior  wall  of  the  hypophyseal  cleft  as  being  composed  of  a  thick 
layer  of  medium-sized,  faintly  staining  basophilic  cells,  many  layers  deep, 
which  extend  for  a  greater  or  less  distance  into  the  nervous  tissue  of  the 
posterior  lobe.  A  thick  strand  of  these  cells  can  be  traced  along  the 
under  surface  of  the  processes  infundibuli,  even  as  far  back  as  its  dorsal 
extremity,  at  which  point  several  well-defined  collections  of  large-sized 
basophilic  cells  have  been  observed.  A  similar  but  narrower  strand  may 
sometimes  make  its  way  into  and  directly  through  the  posterior  lobe. 
We  believe  that  these  cells  are  derivatives  of  the  pars  intermedia,  for 
they  seem  to  develop  from  the  epithelium  bounding  the  MiJophyseal 
cleft  posteriorly.  This  epithelium,  as  we  have  already  noted  in  discussing 
the  embryology  of  the  gland,  becomes  differentiated  to  form  the  pars  in- 
termedia, the  epithelial  investment  of  the  posterior  lobe. 

The  hypophysis  of  the  cat  majj-  be  cited  to  show  that  cells  from  the  pars  inter- 
media invade  the  pars  nervosa.  Herring  states  that  the  epithelial  covering  is  in 
contact  with  the  nervous  portion  and  grows  around  it.  The  relation  betwcnni  the  two 
is  even  still  more  intimate,  for  the  cells  of  the  epithelial  covering  inA-ade  the  nervous 
portion.  This  ingrowth  may  take  place  at  any  part  of  the  lobe,  but  in  the  cat's 
pituitary  is  most  marked  in  the  region  of  the  neck  of  the  infundibulum  at  the  poste- 
rior reflection  of  the  epithelium.     In  this  position  the  epithelial  cells  frequently  ac- 
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company  the  blood-vessels  some  distance  into  the  lobe.  Strands  of  cells  which 
retain  their  connection  with  the  epithelial  investment  are  often  seen  passing  some 
distance  into  the  nervous  lobe;  at  other  times  groups  of  cells  of  a  similar  nature  are 
found  in  the  nervous  lobe  at  varying  distances  from  the  epithelial  investment.  These 
cells  react  to  stains  in  the  same  way  as  do  those  of  the  epithelial  investment. 

In  the  adult  cat  these  groups  of  cells  are  often  very  numerous,  especially  in  the 
neck  of  the  infundibulum,  but  they  may  occur  at  any  part  and  are  not  infrequent  in 
the  middle  of  the  posterior  lobe,  lying  partly  in  the  cavity.  These  groups  vary  in 
size  from  a  few  cells  to  twenty  or  more,  and  are  usually  compact.  In  the  neck  of 
the  infundibulum  they  may  have  a  looser  structure,  individual  cells  frequently 
being  found  between  the  fibers  of  the  nervous  portion.  These  are  probably  the  cells 
considered  by  Berkley  to  be  nerve-cells,  but  they  are  derived  from  the  epithelial 
investment. 

One  of  the  most  remarkable  features  of  the  pars  intermedia,  according  to  Her- 
ring, is  the  property  that  it  possesses  from  a  very  early  stage  of  development  of 
spreading  over  and  around  the  structures  with  which  it  comes  in  contact.  It  also 
tends  to  invade  them  and  may  spread  some  distance  into  the  base  of  the  brain  in 
some  animals.  Occasionally,  in  some  animals  the  nervous  lobe  of  the  hypophysis 
is  almost  transformed  into  an  epithelial  structure  by  this  ingrowth  from  the  epi- 
thelial investment.  We  have  seen  a  very  marked  epithehal  infiltration  in  a  human 
hypophysis.  Such  an  extensive  ingrowth  as  just  mentioned  must,  however,  be 
exceedingly  rare  in  the  human  hypophysis. 

We  shall  see  later  that  extracts  of  the  posterior  lobe  of  the  hypophysis 
are  very  active  physiologically.  Histologically,  the  epithelial  investment 
and  the  cells  which  invade  the  pars  nervosa  are  the  only  elements  of  the 
posterior  lobe  which  give  any  evidence  whatever  of  secretion,  arid  we 
believe  that  the  active  physiologic  properties  of  the  posterior  lobe  are 
dependent  upon  secretion  from  these  cells. 

Pars  Nervosa. — The  pars  nervosa  is  composed  of  a  framework  of 
neuroglia  and  ependymal  cells  and  fibers.  Interspersed  throughout  are 
heavy  connective-tissue  fibers.  There  are  no  nerve-cells,  and  the  cells 
regarded  as  such  by  Berkley  were  probably  invasions  from  the  epithe- 
lial investment  such  as  have  just  been  described.  One  of  the  most  strik- 
ing features  of  the  pars  nervosa  is  the  amount  of  pigment  which  is  found 
in  some  instances.  In  many  cases  it  is  heaped  up  and  contained  in  the 
meshes  of  the  connective  tissue,  as  in  old  hemorrhages.  The  glia  cells 
and  fibers  contain  most  of  the  pigment,  the  collectionsjof  which  may  be 
spindle-,  pear-,  or  bullet-shaped.  Besides  these  common  forms  there  are 
bizarre  ones.  Only  in  rare  instances  is  the  pigment  present  in  large 
amounts,  frequently  it  is  limited  to  small  areas.  The  pigment,  which 
can  be  made  out  with  the  naked  eye,  gives  to  the  neurohypophysis  the 
grayish-green  color  noted  on  cross-section. 

In  fresh  specimens  the  pigment  stains  well  with  neutral  red.  It  is  best  demon- 
strated in  fixed  preparations  by  iron-hematoxylin.  When  iron-hematoxylin  is  used 
the  sections  must  be  decolorized  thoroughly  so  that  the  pigment  masses  can  be 
differentiated  from  glia  fibers.  The  pigment  is  highly  resistant,  for  it  is  unchanged 
by  the  different  fixing  fluids,  and  is  not  dissolved  during  the  process  of  embedding  in 
either  celloidin  or  paraffin.  It  is  not  soluble  in  boiling  alcohol,  and  is  not  changed 
after  standing  for  long  periods  in  absolute  alcohol,  chloroform,  or  ether.  It  is  not 
stainable  with  sudan  III  or  Scharlachrot.  If  fresh  specimens  are  allowed  to  stand 
for  twenty-four  hours  in  a  1  per  cent,  solution  of  osmic  acid,  the  pigment  is  not 
blackened  like  a  lipochrome  substance,  but  assumes  a  darker  brown  or  greenish- 
black  color. 

It  is  impossible  to  state  what  the  origin  and  significance  of  this  pigment  is. 
It  is  neither  a  fat  nor  a  lipochrome  substance.    It  apparently  increases  with  age  and 
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is  believed  by  Stumpf  to  be  directly  proportionate  in  amount  to  the  number  of  epi- 
thelial cells  which  have  invaded  the  pars  nervosa. 

Pathologically  but  little  attention  has  ever  been  paid  to  these  pigmented  cells. 
Fischer,  in  studying  the  hypophysis  from  a  patient  eighteen  years  of  age  presenting 
Frohlich's  syndrome,  noted  marked  changes  in  the  posterior  lobe,  which  was  edema- 
tous, poor  in  cells,  and  mottled  by  numerous  masses  of  pigment.  The  pigment  was 
finely  granular  and  had  in  Van  Gieson  preparations  a  yellow  color.  The  pigment, 
partly  in  cells  and  partly  free,  was  in  small  clumps,  which  corresponded  in  size  to 
that  of  connective-tissue  cells.  Fischer  regarded  the  changes  in  the  posterior  lobe 
as  pathologic. 

In  discussing  this  case  he  states  that  it  is  well  known  that  pigment  occurs  in 
adults,  but  that  he  had  never  seen  in  the  hypophysis  from  so  voung  a  patient  such 
amounts  of  it.  He  believed  that  in  this  instance  the  pigment  indicated  a  brown 
atrophy  of  the  posterior  lobe,  and  that  it  was,  therefore,  suggestive  of  lessened 
activity. 
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Fig.  110. — Histologic  Preparation  of  the  Pars  Nervosa.     (Kohn.) 
p,  Different  varieties  of  pigmented  cells  in  pars  nervosa;  z,  basophilic  cells  in  nervous  tissue,  mentioned 

under  heading  c,  Fig.  109. 

One  of  US  (Lewis)  has  examined  several  hypophj^ses  for  pigment. 
The  amount  is  so  variable  in  subjects  of  the  same  age  that  it  seems  that 
it  is  impossible  to  form  any  opinion  as  to  the  physiologic  activity  of  the 
posterior  lobe  by  the  amount  of  pigment  contained  therein. 

Inclusions  of  Buccal  Epithelium. — Cmniophanjngcal  Duct  Inclusions. 
^Islands  of  squamous  epithelium  which  are  of  more  pathologic  than 
histologic  interest  have  recently  been  described  in  the  hypophysis  by 
Erdheim.  This  flat  epithelium  with  distinct  intercellular  bridges,  which 
can  easily  be  demonstrated  with  iron-hematoxylon.  occin-s  in  the  form  of 
islands  or  strands  which  may  be  followed  through  several  sections  when 
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the  gland  is  cut  serially.  Fig.  Ill  is  a  photomicrograph  of  a  nest  of  this 
type  of  epithelium  which  was  accidentally  found  in  the  hypophysis  of  a 
woman  thirty  years  of  age,  who  had  died  of  peritonitis  following  an  oper- 
ation for  ectopic  pregnancy.  In  the  upper  right-hand  part  of  the  figure 
is  a  diagrammatic  sketch  showing  the  position  of  this  epithelium  which 
occurs  among  the  acini  of  the  pars  intermedia.  The  intercellular 
bridges  of  the  cells  forming  this  nest  can  be  plainly  seen. 

Erdheim,  to  determine  the  frequency  with  which  these  inclusions  of 
flat  epithelium  occur,  studied  serial  sections  of  twenty  glands.  As 
this  type  of  epithelium  cannot  be  accurately  determined  in  the  fetus  and 
newborn,  but  thirteen  series  of  sections  were  used  in  his  studies.     In  ten 


Fig.  111. — Nest  of  Buccal  Epithelium  with  Intercellular  Bridges.     (Lewis.) 
Found  during  the  routine  examination  of  a  iiypophysis  removed  from  a  wQman  thirty  years  of  age 
who  had  died  of  peritonitis  following  an  operation  for  ectopic  pregnancy.     The  x  in  diagrammatic 
figure  in  upper  right  hand  corner  shows  position  of  this  cell-nest  in  the  infvindibulum.     These  cell- 
nests  form  the  matrix  for  the  most  common  tumor  of  the  infundibulum  and  infundibular  region. 


of  the  thirteen  glands  he  found  islands  of  flat  epithelium.  These  were 
situated  in  the  infundibulum,  about  in  the  position  indicated  by  the  cross 
in  Fig.  Ill,  and  in  the  upper  surface  of  the  anterior  lobe  immediately  ad- 
jacent to  it.  This  type  of  epithelium  is  rarely  encountered  outside  of  the 
two  positions  just  mentioned. 

The  importance  of  this  type  of  epithelium  will  be  discussed  later, 
when  it  will  be  seen  that  these  islands  of  mouth  epithelium  form  the 
matrix  for  the  most  common  tumor  of  the  infundibulum  and  the  region 
immediately  adjacent  to  it.  The  demonstration  of  the  frequent  occur- 
rence of  this  type  of  epithelium  in  the  hypophysis  and  its  relation  to 
tumor  formation  has  simplified  greatly  the  classification  of  tumors 
occurring  about  the  infundibular  region. 
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Nature  of  the  H3rpophyseal  Secretion  and  Paths  by  which  it  is  Dis- 
charged.— Attempts  have  been  made  by  a  number  of  investigators  to 
determine  the  paths  by  which  the  secretion  products  of  the  hypophyseal 
cells  are  discharged  and  in  what  ways  they  gain  access  to  the  general 
circulation. 

In  discussing  this  subject  the  anterior  and  posterior  lobes  must  be 
considered  separately. 

Haller  believed  that  he  had  demonstrated  a  direct  commimication  between  the 
cell  columns  and  acini  of  the  anterior  lobe  and  the  subdural  space.  As  the  secre- 
tion accumulated,  the  cells  would  be  separated  or  the  acini  widen,  and  when  the 
secretion  was  discharged  they  would  collapse  again.  Haller's  findings  have  never 
been  confirmed.  Thom  believes  that  the  granular  secretion  of  the  chromophile  cells 
and  the  thin  secretion  of  the  chromophobe  cells  become  mixed,  and  that  the  secretion 
thus  formed  is  forced  through  the  alveolar  membrane  to  be  discharged  into  the  inter- 
follicular  lymph-spaces.  He  reports  the  finding  of  colloid  in  the  capillaries,  but  this 
has  not  been  confirmed  by  Tilney  and  others.  Histologic  evidence  would  seem 
to  indicate  that  the  secretion  products  of  the  anterior  lobe  are  discharged  into  the 
interfollicular  lymphatics.  The  rich  blood-supply  of  a  sinusoidal  character  may  per- 
mit of  a  direct  absorption  by  venous  channels. 

The  theory  advanced  by  Herring  as  to  the  way  in  which  the  secretion  products 
of  the  posterior  lobe  are  discharged  has  attracted  considei'able  attention  recently. 
As  we  shall  see  later,  Gushing  and  his  coworkers  have  applied  it  in  explaining  many 
phenomena  associated  with  intracranial  lesions  in  which  the  hypophysis  is  not 
primarily  affected.  Herring  states  that  in  well  fixed  preparations,  especially  after 
fixation  in  Flemming's  solution,  there  are  found  in  the  posterior  lobe  small  hyaline 
bodies.  These  are  highly  refractive  when  unstained.  These  h}^aline  bodies,  which 
stain  indifferently  with  eosin  and  methylene-blue,  lie  scattered  throughout  the 
nervous  substance  of  the  posterior  lobe.  They  are  not  so  readily  seen  in  formalin- 
fixed  preparations,  but  can  still  be  distinguished. 

The  appearance  of  these  hyaline  masses  suggests  that  they  are  derived  from 
cells  which  have  undergone  hyaline  degeneration.  No  nucleus  is  found,  the  masses 
are  structureless,  and  their  outline  is  irregular.  Occasionally,  these  masses  may 
have  a  distinctly  granular  character,  the  granules  being  not  unlike  those  of  the  cells 
of  the  anterior  lobe,  but  not  staining  so  deeply. 

According  to  Herring,  these  masses  seem  to  be  of  the  nature  of  a  secretion,  not 
unlike  diluted  colloid  material.  In  some  situations  the  substance  lies  in  what  ap- 
pear to  be  lymph-spaces  lined  with  endothelium.  The  question  naturally  arises  as 
to  whether  this  material  represents  the  physiologically  active  secretion  of  the  ])oste- 
rior  lobe.  The  substance  often  lies  between  the  ependymal  cells  near  the  central 
cavity,  and  may  possibly  be  a  secretory  product  of  these  cells,  in  which  case  the 
nervous  part  might  be  regarded  as  a  glandular  structure.  These  hyaline  masses 
are  not,  however,  always  confined  to  the  nervous  part,  occurring  occasionally  among 
the  cells  of  the  epithelial  investment,  especially  where  it  is  thickened  just  below 
the  neck  of  the  infundibulunr  which  would  seem  to  indicate  that  these  masses  are 
derived  from  those  cells  covering  the  nervous  portion  of  the  posterior  lobe.  The 
masses  are  most  abundant  in  the  neck,  and  around  the  central  cavity  and  in  the 
neighborhood  of  the  strands  of  epithelial  cells  which  invade  the  pars  nervosa. 

Herring  believes  that  these  hyaline  masses  are  discharged  by  way  of  the  in- 
fundibular canal  into  the  cerebrospinal  fluid,  with  which  the  secretion  of  the  poste- 
rior lobe  eventually  reaches  the  dural  sinuses.  Gushing  and  his  coworkers  have 
obtained  a  pressor  effect  from  cerebrospinal  fluid,  which  they  believe  is  due  to  poste- 
rior lobe  secretion  which  has  gained  access  to  it  in  the  way  just  mentioned. 

Edinger  has  attempted  to  determine  the  paths  of  secretion  by  the  injection 
method.  He  does  not  differentiate  between  anterior  and  posterior  lobe  secretion. 
His  conclusions  are  that  the  hypophyseal  secretion  is  discharged  into  the  brain, 
thus  accounting  for  the  intimate  relation  between  the  hypophysis  and  brain  which  is 
found  in  all  vertebrates.  He  believes  that  his  work  is  confirmed  by  the  results 
of  some  physiologists,  especially  Paulesco,  who  maintains  that  stalk  ligation  is  the 
equivalent  of  total  hypojihysectomy.  There  are  certain  inconsistencies  in  this 
conclusion,  for  Paulesco  has  maintained  that  total  removal  of  the  posterior  lobe  has  no 
effect  upon  the  animal.  In  this  operation  the  paths  of  secretion  would  be  even  more 
completely  blocked  than  after  stalk  ligation. 
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There  are  certain  objections  to  Herring's  theory:  (1)  No  antecedent 
secretion  is  found  in  the  cells  of  the  pars  intermedia.  (2)  The  total 
aggregate  of  the  hyaline  masses  is  considerably  greater  than  the  number 
of  cells  undergoing  hyaline  degeneration.  Lewis  has  found  hyaline 
masses  along  the  posterior  border  of  the  infundibulum  where  there  is  no 
epithelial  investment. 

While  hyaline  bodies  have  been  demonstrated  apparently  wandering 
through  the  pars  nervosa  and  the  stalk  to  the  third  ventricle,  we  have  no 
conclusive  evidence  that  they  represent  the  pressor  substance,  for  the 
latter  can  be  extracted  from  pure  pars  intermedia,  pieces  of  which  remain 
attached  to  the  anterior  lobe  during  separation  of  the  two  lobes,  in  which 
these  hyaline  bodies  are  not  found. 

The  opinions  of  different  investigators  concerning  the  nature  of  the 
"  colloid  "  vary.  Benda  and  Gemelli  believe  it  a  degeneration  product, 
while  others  regard  it  as  the  secretion  product  of  the  pars  intermedia. 
The  presence  of  ciliated  epithelium  in  some  of  the  acini  would  suggest 
that  it  might  be  a  degeneration  product,  for  pharyngeal  and  esophageal 
epithelium,  when  undergoing  regressive  changes  ending  in  cyst  forma- 
tion, often  become  ciliated. 

Physiology. — Attempts  have  been  made  to  determine  the  func- 
tions of  the  gland  by  studying  the  effects  of  complete  and  partial 
removal,  of  subcutaneous  and  intravenous  injections  of  extracts  of  its 
various  anatomic  components,  and  by  feeding  experiments. 

Effects  of  Complete  Removal. — The  results  following  the  early  attempts  at  total 
removal  of  the  gland  were  not  uniform,  and  there  has  consequently  arisen  con- 
siderable discussion  as  to  whether  or  not  the  gland  is  essential  to  life  and  as  to  what 
symptoms  follow  its  removal.  Horsley  in  18S6  extirpated  the  gland  and  reported 
that  no  physical  or  mental  changes  developed  in  the  animals  surviving  the  opera- 
tion. Giey,  after  removal  of  the  thyroid  gland  and  spleen,  extirpated  the  hypo- 
physis, and  found  that  the  symptoms  following  this  extensive  operation  did  not 
differ  from  those  following  removal  of  the  thyroid  alone,  while  Vassale  and  Sacchi 
noted  that  a  high  percentage  of  the  animals  died  after  the  operation,  but  few  sur- 
viving long  enough  to  permit  of  extensive  studies. 

The  early  work  has  been  repeated  by  a  number  of  different  investigators. 
Marinesco,  Gatta,  Casselli,  Perrone,  and  others  believe  that  the  organ  is  essential 
to  life  and  that  animals  survive  its  removal  by  but  a  few  hours.  Friedman  and 
Maas,  Lo  Monaco  and  van  Rynberg,  Fichera  and  Gemelli  believe  that  the  gland  can 
be  removed  without  causing  the  death  of  the  animal,  and  that  when  animals  do  die 
after  removal  it  is  from  some  operative  accident,  such  as  hemorrhage  or  infection. 

The  lack  of  uniformity  in  these  results  can  be  accounted  for  by  the  difficulties 
of  the  operation  with  the  attendant  infection  and  by  the  uncertainty  of  complete 
removal  because  of  the  poor  operative  approach  used  by  the  earlier  operators. 
Even  a  small  fragment  of  the  anterior  lobe  if  left,  will  rapidly  undergo  hyperplasia 
and  may  secrete  enough  greatly  to  modify  the  final  results.  The  perfection  of  a 
method  which  permits  of  removal  of  the  hypophysis  under  direct  inspection,  thus 
permitting  of  avoidance  of  injury  to  the  brain  and  the  control  of  hemorrhage,  has 
been  followed  by  more  uniform  results. 

The  method  devised  by  Paulesco  permits  of  removal  of  the  entire  hypophysis  or 
parts  of  the  same  under  direct  inspection.  When  speaking  of  total  removal  it 
should  be  borne  in  mind  that  fragments  of  the  pars  intermedia  which  passes  well 
up  onto  the  stalk  may  be  left  even  after  a  most  complete  operation.  The  experimen- 
tal work  of  Gushing  and  his  co-workers,  who  have  confirmed  and  added  to  Paulesco's 
work,  has  added  greatly  to  our  knowledge  of  the  physiology  of  the  gland  and  has 
explained  many  of  the  clinical  phenomena  associated  with  hypophyseal  disease. 

According  to  Paulesco  and  Gushing,  total  removal  is  not  compatible  with  life. 
Paulesco  found  that  animals  frequently  died  within  twenty-four  hours  after  total  re- 
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moval,  while  Gushing  found  that  adult  dogs  lived  somewhat  longer,  two  to  three  days, 
and  that  young  dogs  survived  the  operation  on  an  average  of  eleven  days.  The 
animals  surviving  the  operation  developed  a  rather  characteristic  train  of  symptoms, 
consisting  of  apathy;  subnormal  temperature;  rapid  and  irregular  pulse;  coarse 
muscular  twitching  after  slight  external  stimuli;  a  peculiar  arching  of  the  back  when 
standing  or  walking,  the  hind  feet  being  placed  forward,  and  a  stiff,  unsteady  gait, 
walking  becoming  more  and  more  difficult.  These  symptoms,  which  Gushing  has 
grouped  under  the  term  cachexia  hypophyseopriva,  gradually  increase  in  severity 
until  the  animal  passes  into  coma  and  dies. 

Paulesco  found  that  even  small  fragments  of  the  anterior  lobe  were  enough 
to  keep  the  animal  alive.  He  did  not  notice  any  effect  after  partial  removal  of  the 
anterior  lobe.  Gushing  and  his  co-workers  noted  in  their  first  series  of  experiments 
that  after  partial  removal  of  the  anterior  lobe  some  fairly  characteristic  sj-mptoms 
developed  after  a  time.  The  animals  became  fat  and  lost  the  secondary  sex  charac- 
teristics. In  young  animals,  glycosuria  and  skin  changes,  such  as  edema  and  hj'- 
potrichiasis,  were  noted. 

Gomplete  anterior  lobe  removal  is  the  equivalent  of  complete  hypophj^sectomy. 

Results  of  Posterior  Lobe  Removal  and  Stalk  Ligation. — The  results  of  poste- 
rior lobe  removal  and  of  ligating  the  stalk  or  placing  a  clip  upon  it  vary  with  differ- 
ent investigators.  Paulesco  stated  that  removal  of  the  posterior  lobe  has  no  effects 
other  than  those  which  might  be  expected  from  an  operative  procedure  of  this  mag- 
nitude. Stalk  hgation,  on  the  other  hand,  had  been  with  him  the  equivalent  of 
total  hypophysectomy.  There  are  certain  inconsistencies  about  these  results,  for  it 
is  difficult  to  see  how  stalk  ligation  would  be  fatal,  while  posterior  lobe  removal 
has  no  effect.  In  the  latter  operation  the  paths  of  secretion  would  be  as  much  inter- 
fered with  as  in  stalk  ligation  and,  besides,  the  operation  offers  more  technical  difficul- 
ties. 

Goettsch,  Gushing,  and  Jacobsen  state  in  a  recent  article  that  when  the  opera- 
tion upon  the  posterior  lobe  has  caused  a  subsequent  and  permanent  insufficiency  of 
its  secretion,  either  by  removing  a  considerable  portion  of  the  lobe  with  its  epithelial 
investment  or  by  interfering  with  the  discharge  of  its  secretion  by  placing  a  clip 
upon  or  ligating  the  stalk,  that  a  temporary  lowering  of  the  assimilation  limit  for 
carbohydrates,  such  as  occurs  after  manipulation  of  the  stalk  when  not  permanently 
damaged,  is  noted.  This  temporary  lowering  is  followed  bj'  an  increased  tolerance 
for  sugars,  which  persists. 

Gertain  physical  changes  are  apt  to  accompany  this  increased  tolei'ance  for 
carbohydrates.  There  is  a  tendency  for  the  animal  to  acquire  a  generalized  adi- 
posity, which  probably  is  due  to  the  conversion  of  stored  sugars  into  fat.  During 
the  tests  to  establish  carbohydrate  tolerance,  whether  in  experimental  or  clinical 
cases  of  posterior  lobe  deficiency.  Gushing  states  that  there  often  occurs  a  notable 
accretion  in  body  weight.  The  patients  are  apt  to  have  a  subnormal  body  tempera- 
ture, suggesting  an  imperfect  oxidizing  or  metabolizing  capacity,  and  the  persistently 
lowered  temperature  can  be  raised  by  the  injection  of  glandular  extracts.  Repeated 
hypodermic  injections  of  the  posterior  lobe  extract  in  normal  animals  may  cause  a 
profound  degree  of  emaciation,  presumably  from  lessened  carbohydrate  tolerance 
developing  during  the  administration  of  the  extract. 

For  the  reasons  just  given.  Gushing  believes  that  the  tendency  toward  adi- 
posity displayed  by  partially  hypophysectomized  animals  is  not  due  solely  to  less- 
ened anterior  lobe  secretion,  an  opinion  advanced  in  a  paper  bj-  Growe,  Gushing, 
and  Homans. 

It  will  be  seen  that  opinions  as  to  the  physiology  of  the  posterior  lobe  differ. 
Fischer,  as  the  result  of  pathologic  studies,  stated  some  time  ago  that  Frohlich's 
syndrome  was  due  to  alterations  in  posterior  lobe  secretion,  and  Lewis  in  1910  stated 
that  this  syndrome  was  probably  due  to  destruction  of  the  pars  intermedia,  for  the 
tumors  most  frequently  associated  with  it  are  destructive  in  character  and  so  situ- 
ated that  they  would  interfere  with  the  viability  and  function  of  the  colls  of  the 
pars  intermedia. 

It  should  be  remembered  in  interpreting  these  results  that  it  is  practically  im- 
possible to  remove  all  of  the  pars  intermedia  in  posterior  lobe  removal,  for  fragments 
of  it  may  remain  attached  to  the  stalk  and  to  the  anterior  lobe  at  the  margins  of  the 
cleft. 

The  results  of  complete  and  partial  removal  of  the  gland  may  be 
summarized  as  follo^vs:  (1)  Complete  hypophysectomy  is  fatal,  death 
occurring  in  from  two  to  five  days  in  adult  animals,  in  eleven  days  in 
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younger  ones,  a  definite  train  of  symptoms  which  may  be  grouped 
under  the  term  cachexia  hypophyseopriva  developing;  (2)  total  an- 
terior lobe  removal  is  the  equivalent  of  total  hypophysectomy;  (3) 
removal  of  the  posterior  lobe,  stalk  ligation,  or  placement  of  a  clip 
upon  the  stalk  are  followed  by  certain  changes  related  to  carbohydrate 
metabolism  and  certain  physical  changes  which  resemble  those  de- 
scribed in  man  under  the  term  of  Frohlich's  syndrome. 

Effects  of  Intravenous  Injections  of  Hjrpophyseal  Extracts. — General 
Effects. — After  intravenous  injections  of  either  anterior  or  posterior 
lobe  extracts  animals  exhibit  a  peculiar  train  of  symptoms.  Shortly 
after  the  injection  the  animal  can  no  longer  coordinate  his  movements, 
the  hind  legs  being  especially  affected.  He  yawns,  pants,  and  becomes 
apathetic,  often  lying  down,  and  moves  only  after  much  coaxing.  The 
mucous  membranes  become  very  pale.  The  animal  exhibits  these  same 
preliminary  symptoms  when  posterior  lobe  extracts  are  injected,  but  soon 
begins  to  cry  out  and  whine  as  if  in  pain,  becomes  salivated,  and  vomits 
and  purges,  blood  and  mucus  often  being  passed.  If  the  hand  is  placed 
upon  the  abdomen,  violent  peristaltic  movements  may  be  felt.  Polyuria 
is  often  noted  after  the  injection  of  posterior  lobe  extracts.  The  effects 
of  anterior  lobe  injections,  which  do  not  cause  the  vomiting,  purging,  and 
polyuria,  are  rapidly  recovered  from,  while  those  following  the  injection 
of  posterior  lobe  extracts  may  last  five  or  six  hours. 

Enormous  doses  of  posterior  lobe  extracts  do  not  prove  fatal,  the 
animals  recovering  in  almost  all  cases.  Smaller  amounts  of  adrenalin, 
relative  to  body  weight,  prove  fatal  to  animals,  which  after  toxic  doses 
of  this  substance  apparently  die  of  edema  of  the  lungs. 

Effects  of  Extracts  Upon  Blood-pressure — Part  of  Gland  Secreting  Pressor 
Substance. — Oliver  and  Schiifer  were  the  first  to  demonstrate  that  intravenous 
injections  of  hypophyseal  extracts  caused  a  rise  in  blood-pressure.  Howell  later 
demonstrated  that  the  pressor  substance  was  confined  to  the  posterior  lobe  and  that 
the  rise  in  blood-pressure  was  associated  with  marked  slowing  of  the  pulse.  Lewis, 
Miller,  and  Mathews  have  recently  demonstrated  that  the  pressor  substance  is  a  secre- 
tion of  the  pars  intermedia.  It  can  be  extracted  from  any  part  of  the  gland  contain- 
ing pars  intermedia,  in  its  purest  form  from  a  fringe  of  pars  intermedia  which  fre- 
quently remains  attached  to  the  anterior  lobe  during  the  process  of  separating  the 
two  lobes.  The  pressor  substance  passes  back  into  the  pars  nervosa  after  secretion 
by  the  pars  intermedia,  for  extracts  of  the  pars  nervosa,  after  all  the  epithelial 
elements  of  the  pars  intermedia  have  been  cut  away,  give  a  pressor  effect. 

All  portions  of  the  hypophysis  contain  a  depressor  substance  soluble  in  alcohol, 
which  is  probably  the  same  as  the  depressor  substance  found  normally  in  all  tissues. 

Fig.  112  is  the  reproduction  of  a  blood  tracing  obtained  from  the  carotid  artery 
of  a  dog  which  had  been  injected  intravenously  with  a  posterior  lobe  extract,  the 
depressor  substance  having  been  previously  removed.  After  the  injection  there  is  a 
prompt  rise,  which  is  soon  followed  by  a  fall.  The  fall  is  succeeded  by  a  rise,  the 
secondary  rise  being  associated  with  marked  slowing  of  the  pulse.  While  the  rise 
is  not  as  high  as  after  adrenalin  injections,  it  lasts  much  longer.  The  cardiac  slowing 
associated  with  the  secondary  rise  was  first  noted  by  Howell.  The  figure  in  the  text 
is  very  similar  to  one  given  by  Garnier  and  Thaon.  The  slowing  of  the  pulse  is  not 
constant,  but  when  present  it  is  not  abolished  by  section  of  the  vagi  or  by  atropin. 
Therefore,  it  must  be  of  peripheral  origin  and  not  due  to  the  same  cause  as  the 
inhibition  which  often  accompanies  the  action  of  adrenalin,  which  is  brought  about  by 
action  upon  the  cardio-inhibitory  mechanism  of  the  bulb. 

Extracts  of  the  posterior  lobe  contract  isolated  segments  of  the  carotid,  mesen- 
teric, and  femoral  arteries.  They  also  contract  the  coronary  arteries,  thus  differing 
from  adrenalin,  which  dilates  them.    Some  of  the  peculiar  symptoms  after  injection 
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of  posterior  lobe  extracts,  such  as  the  crying  out  and  evident  distress,  may  be  due  to 
coronary  artery  contraction. 

The  renal  arteries,  as  shown  by  Schafer  and  Pal,  are  dilated  by  posterior  lobe 
extracts.  Schafer  believes  that  the  entire  renal  artery  is  dilated,  while  Pal  states 
that  only  the  peripheral  branches,  those  immediately  adjacent  to  the  renal  pelvis, 
are  affected.  According  to  Pal,  pilocarpin  has  much  the  same  effect  on  vessels  as 
posterior  lobe  extracts.  Pilocarpin  contracts  the  mesenteric,  femoral,  coronarj', 
and  carotid  arteries,  but  dilates  the  entire  renal,  this  action  not  being  limited  to  the 
peripheral  branches,  as  is  the  case  with  hypophj'seal  extracts. 

Polyuria. — Polyuria  after  intravenous  injection  of  posterior  lobe  extracts  was 
first  noted  by  Schafer  and  Magnus  in  1901.  Schafer  and  Herring  in  1906  continued 
this  early  work,  and  found  that  these  extracts  have  a  specific  action  upon  the  renal 
vessels  and  probably  upon  the  kidney  cells.  As  just  mentioned,  while  these  ex- 
tracts contract  most  of  the  arteries  of  the  body,  they  have  an  opposite  effect  upon 
those  supplying  the  kidney,  differing  from  adrenalin,  which  contracts  the  renal,  but 
dilates  the  coronary,  arteries.  The  dilation,  which  is  marked  and  lasting,  may  be  pre- 
ceded by  a  temporary  contraction.  An  increased  flow  of  urine  does  not  always  ac- 
company the  injection  of  posterior  lobe  extracts,  and  while  it  is  undoubtedly  favored 


Fig.    112. — Blood-pressure   Tracing  Following   Intravenous  Injection    of  Posterior   Lobe 

Extracts.      (Lewis,  IMiUer,  Mathews.) 

This  curve  shows  a  prompt  primary  rise  followed  by  a  fall,  which  is  succeeded  by  a  rise,  accompanied 

by  marked  slowing  of  the  pulse. 

by  dilatation  of  the  renal  arteries,  which  is  coincident  with  the  rise  in  general  blood- 
pressure  caused  by  contraction  of  the  arteries,  it  is  not  entirely  the  result  of  these 
changes.  Schafer  believes  that  the  substance  causing  the  diuresis  is  independent  of 
that  causing  the  pressor  effect,  for  diuresis  occurs  after  repeated  injections  of  the 
extract,  the  second  and  following  injections  of  which  almost  invariably  cause  a  fall 
in  pressure.  He  also  noted  that  in  a  large  proportion  of  experiments  a  common 
occurrence  is  temporary  diminution  or  cessation  of  urinary  flow,  even  though  the 
blood-pressure  is  raised  to  a  considerable  extent,  conditions  which  on  the  mechanical 
or  filtration  theory  of  urinary  secretion  invariably  produce  diuresis.  Diuresis  has 
also  been  noted  by  Schafer  in  some  instances  after  feeding  posterior  lobe  extracts 
to  children. 

The  presence  of  this  diuretic  substance  accounts  for  the  polyuria  associated 
with  hypophj'seal  disease.  We  shall  later  note,  in  discussing  some  of  the  clinical 
phenomena  associated  with  Frohlich's  syndrome,  that  diabetes  insipidus  occurs  in 
7  per  cent,  of  these  cases.  Overactivity  of  the  pars  intermedia  is  the  most  satis- 
factory etiology  yet  suggested  for  diabetes  insipidus. 

Posterior  lobe  extracts  also  increase  the  flow  of  milk.  These  extracts  stimulate 
smooth  muscle;  the  active  peristalsis  in  dogs  has  already  been  mentioned.  Franlvl- 
Hochwart  and  Frohlich  have  studied  the  effect  of  pituitrin  (Parke-Davis  prepara- 


PHYSIOLOGY.  283 

tion)  upon  smooth  muscle.  They  have  found  that  the  extract  stimulates  the 
bladder  musculature  and  increases  its  irritability  to  the  faradic  current,  also  that 
it  stimulates  the  rabbit's  uterus.  Blair-Bell  states  from  clinical  experience  that  it 
causes  contraction  of  the  pregnant  and  menstruating  uterus.  At  the  present  time 
numerous  reports  concerning  its  value  in  gynecologic  and  obstetric  practice  are 
appearing.  Its  use  has  been  advised  in  postoperative  urinary  retention  not  due  to 
obstruction. 

The  chemical  nature  of  the  active  substance  or  substances  of  posterior  lobe 
extracts  is  not  known.  Physiologically  they  react  in  many  ways  like  adrenalin, 
causing,  for  example,  dilatation  of  the  pupil  of  the  enucleated  frog's  eye.  They  do 
not,  however,  give  the  iron-chlorid  reaction  of  adrenalin. 

Relation  of  the  Hypophysis  to  Other  Glands  of  Internal  Secretion. — A  close 
relationship  seems  to  exist  between  the  hypophysis  and  other  glands  with  an  internal 
secretion,  especially  the  thyroid,  ovaries  and  testicle,  and  pancreas.  In  hypophyseal 
disease  many  changes  are  noted  which  appear  to  be  secondary  to  alterations  in  one  of 
the  above-mentioned  glands.  In  acromegaly  the  skin  often  presents  myxedematous 
changes;  in  Frohlich's  syndrome  the  first  change  noted  may  be  sexual  infantilism, 
while  glycosuria  is  of  com_mon  occurrence  in  acromegaly. 

The  occurrence  of  colloid  in  both  the  hypophysis  and  thyroid  is  suggestive  of 
an  interrelation  of  function.  This  was  especially  emphasized  when  iodin  was  said 
by  Schnitzler  and  Ewald  to  occur  in  the  hypophysis  in  the  same  form  as  in  the 
thyroid.  This  finding  has  lately  been  disproved  by  Halliburton,  and  as  a  conse- 
quence there  is  considerable  doubt  as  to  whether  any  vicarious  relation  exists  between 
the  two  glands.  Rogowitch  was  the  first  to  study  experimentally  changes  in  the 
hypophysis  after  thyroidectomy.  He  believed  that  in  animals  which  survived  thyroid- 
ectomy the  hypophysis  assumed  the  function  of  the  thyroid,  and  described  certain 
changes  in  the  hypophysis  of  animals  from  which  the  thyroid  had  been  removed, 
such  as  an  increase  in  the  nuclear  masses  of  the  anterior  lobe  of  the  gland,  and  the 
formation  of  colloid  in  the  chromophile  cells,  from  which  it  passed  directly  into  the 
blood-vessels  or  colloid  vesicles  of  the  "  Markschicht  " — the  pars  intermedia. 

The  occurrence  of  an  enlarged  hypophysis  in  myxedema  and  cretinism  seemed 
to  confirm  Rogowitch's  theory  that  a  vicarious  relation  existed  between  the  two 
glands.  Hypophyses  of  patients  living  in  goitrous  districts  may  present  some  defi- 
nite changes.  Schonemann  has  studied  the  hypophyses  of  patients  dying  in  dis- 
tricts where  goiter  is  common.  Among  172  examined,  85  presented  definite  histo- 
logic changes,  while  27  were  normal.  The  changes  found  in  the  85  varied:  an  in- 
crease in  the  amount  of  connective  tissue,  colloid  degeneration,  and  an  increase  of  the 
chromophile  cells  were  the  most  common.  In  view  of  the  fact  that  iodin  is  not  found 
in  the  hypophysis,  the  earlier  work  of  Schnitzler  and  Ewald  having  been  discredited, 
it  is  probable  that  the  hypophysis  cannot  act  vicariously  for  the  thyroid  gland,  and 
that  as  close  a  relation  does  not  exist  between  the  glands  as  was  formerly  believed. 
The  connective  tissue  varies  so  much  in  different  hypophyses  that  it  is  difficult  to 
establish  the  normal,  and  we  know  that  vacuolization,  which  has  been  emphasized  so 
much  as  being  an  index  to  the  secretory  activity  of  the  cell,  is  due  to  the  dissolving 
out  of  fat  during  the  process  of  embedding. 

In  some  statistics  recently  prepared  by  Creutzfeldt,  dealing  with  a  clinical  study 
of  118  cases  of  acromegaly,  hyperplasia  or  struma  of  the  thyroid  was  found  in  7 
patients,  or  5.9  per  cent,  of  the  cases;  a  percentage  probably  no  higher  than  that  ex- 
isting in  lesions  of  other  ductless  glands  or  in  practically  normal  individuals. 

Simpson  and  Hunter  have  recently  published  an  article  upon  the  vicarious  rela- 
tionship between  the  pituitary  and  thyroid  glands.  They  summarized  their  findings 
as  follows:  (1)  Complete  removal  of  the  thyroid  gland  in  lambs  from  seven  to  eight 
months  old  and  in  adult  sheep  does  not  lead  to  the  appearance  of  iodin  in  the 
pituitary  even  after  so  long  an  interval  as  from  five  to  six  months.  On  the  assump- 
tion that  the  iodin-containing  substance  of  the  thyroid  represents  its  active  secre- 
tion, this  does  not  support  the  Rogowitch  theory  that  in  thyroid  insufficiency  the 
pituitary  vicariously  takes  on  its  function.  (2)  Compared  with  normal  animals 
of  the  same  age  there  is  evidence  of  some  increase  in  the  size  of  the  pituitary  in  the 
thyreodectomized  lambs  and  sheep,  but  this  not  so  great  as  has  been  reported  by 
many  observers  in  other  experimental  animals,  notably  the  rabbit,  nor  in  some  cases 
of  myxedema  and  cretinism  in  the  human  subject.  In  the  case  of  lambs  this  increase 
amounted  to  about  15  per  cent.,  and  in  the  adult  sheep  to  about  20  per  cent.,  in  from 
five  to  six  months. 

The  hypophysis  has  been  examined  in  but  few  cases  of  Graves'  disease.  Benda 
has  examined  the  pituitary  glands  from  .3  cases  of  Graves'  disease,  and  Lewis  from 
1.      In  2  of  Benda's   cases    the  hypophyses  were  small  and  indurated,  and  in  1 
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the  gland  was  macroscopically  normal.  The  alveoli  in  the  former  were  small 
and  contained  few  chromophile  elements;  the  cells  were  atrophic,  vacuolated,  and 
contained  dark  brown  pigment.  In  the  gland  examined  by  Lewis  the  stroma  was 
heavy,  the  chromophile  cells  apparently  normal  in  number,  but  were  smaller  and 
more  vacuolated  than  usual.  While  these  glands  have  been  described  as  atrophic, 
we  believe  it  impossible  to  say  whether  or  not  the  changes  were  secondary  to  hj'per- 
activity  of  the  thyroid  gland.  It  is  interesting  to  note,  however,  in  this  connection 
that  the  delicately  pointed  fingers  of  patients  suffering  with  Graves'  disease,  which 
have  been  compared  by  Revilliod  to  the  fingers  of  the  madonnas  of  Raphael  and 
Perugino,  are  in  marked  contrast  to  the  blunt  fingers  of  the  acromegalic. 

Relations  Between  the  Hypophysis  and  the  Organs  of  Generation. — Amenor- 
rhea or  impotence  may  be  one  of  the  first  sym[)toms  of  hypo])hyseal  disease,  often 
antedating  by  years  the  growth  changes;  while  changes  occur  in  the  hypophj'sis 
during  pregnancy  which  are  so  characteristic  that  a  diagnosis  of  the  condition  can 
be  based  upon  the  histologic  changes  in  the  gland  alone.  These  clinical  phenomena 
and  histologic  changes  indicate  that  the  hypophysis  and  ovaries  and  testicles  are 
closely  related. 

Comte,  Launois,  and  Mulon  were  the  first  to  demonstrate  that  the  hypophysis 
enlarges  during  pregnancy.  Marek  has  recently  reported  a  case  of  what  he  calls 
acromegaly  during  pregnancy.  During  the  first  pregnancy  of  a  patient  aged  twenty- 
six  years,  acromegalic  symptoms  accompanied  by  gtycosuria  developed.  After 
delivery  the  symptoms  subsided.  He  believed  these  symptoms  due  to  hypophj'seal 
hypertrophy  occurring  during  pregnancy,  which  within  certain  limits  is  physiologic, 
but  in  the  case  observed  by  him  bordered  on  the  pathologic.  Other  clinical  obser- 
vations have  been  made  in  which  after  repeated  pregnancies  hypophyseal  hyperplasia 
of  such  an  extent  has  occurred  that  it  has  caused  bitemporal  hemianopsia.  Reuss 
has  reported  a  case  in  which  the  hyperplasia  was  marked  enough  to  produce  pressure 
upon  the  optic  nerves  interfering  with  vision.  During  the  fifteenth  and  sixteenth 
pregnancies  the  vision  became  much  less  acute,  but  improved  rapidly  after  delivery. 

Erdheim  and  Stumme  have  shown  that  characteristic  histologic  changes  occur 
during  pregnancy.  Associated  with  the  enlargement  of  the  hypophj'sis,  there  is  a 
marked  proliferation  of  the  chief  cells  which  become  transformed  into  a  granular 
cell  of  pregnancy,  which  is  to  be  regarded  as  a  third  tj'pe  of  chromophile  cell.  It  is 
well  known  that  the  mother  during  pregnancy  becomes  plumper,  that  the  fingers,  lips, 
and  nose  thicken,  changes  which  in  many  respects  are  characteristic  of  beginning 
acromegaly. 

Evidence  is  conclusive  that  the  hypophysis  enlarges  after  castration,  as  was 
first  demonstrated  by  Fichera.  He  found  the  gland  twice  as  heavy  in  capons  and 
oxen  as  in  the  same  species  of  about  the  same  weight  and  size  when  not  castrated. 
Although  these  findings  were  not  confirmed  by  Schutz,  there  is  enough  confirmatory 
evidence  by  others  that  such  changes  after  castration  should  not  be  doubted.  Even 
enlargement  of  the  sella  turcica  has  been  described  in  castrated  subjects  bj'  Tandler 
and  Grosz. 

Castration  has  a  very  evident  effect  upon  body  growth.  Eunuchs  are  usually 
large,  the  arms  and  legs  being  disproportionate  to  the  length  of  the  trunk.  Accord- 
ing to  Bartel,  castrated  children  grow  rapidly  as  soon  as  puberty  is  reached.  Girls 
who  reach  puberty  late  are  on  an  average  taller  than  those  reaching  puberty  earlj^ 
the  appearance  of  sexual  function  stopping  the  hyperplasia  of  the  hypophysis. 
Tandler  and  Grosz,  in  studying  the  influence  of  the  interstitial  cells  of  the  testicle  and 
ovary  upon  body  form,  have  arrived  at  interesting  conclusions  regarding  the  rela- 
tion between  these  and  the  hypophj-sis.  They  have  shown  that  removal  of  the 
testicles  or  ovaries  or  a  hypoplasia  of  the  same  leads  to  late  ossification  of  the  epi- 
physeal cartilages.  Women  reach  the  age  of  puberty  on  an  average  earlier  than  men 
and  are  shorter  of  limb,  as  the  ovarian  is  no  longer  correlated  with  hypophyseal  func- 
tion. The  changes  suggestive  of  acromegaly  which  occur  during  pregnancy  are  prob- 
ably not  due  to  pregnancy  per  se  but  the  arrest  of  ovarian  function  occurring  at  this 
time. 

People  of  northern  climes,  where  puberty  appears  late,  are,  on  an  averag(\  taller 
than  those  of  warm  climes,  where  puberty  appears  earl.y. 

Clinical  evidence  would  seem  to  indicate  that  a  most  intimate  relationship 
exists  between  the  hypophysis  and  the  sexual  organs,  for  we  shall  see  later  that 
amenorrhea  and  impotence  may  be  the  earliest  indication  of  hypophyseal  disease, 
antedating  often  by  years  the  neighborhood  sjinptoms  caused  by  the  developing 
tumor. 

Relation  Between  the  Hypophysis  and  Pancreas. — The  frequent  occiuTence  of 
glycosuria  in  acromegaly  would  indicate  a  close  relationship  between  the  hypo- 
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physis  and  pancreas.  The  frequency  with  which  glycosuria  occurs  varies  with 
different  authors.  Hansemann  in  1897  collected  reports  of  97  cases  of  acromegaly; 
17  of  these  had  glycosuria.  Creutzfeldt  in  1908  tabulated  statistics  of  118  cases  of 
acromegaly  and  found  that  glycosuria  had  been  observed  in  13  cases,  or  11  per  cent. 
According  to  the  different  statistics,  glycosuria  occurs  in  from  11  to  40  per  cent,  of 
the  cases  of  acromegaly. 

Reports  of  the  effects  on  carbohydrate  metabolism  of  injecting  and  feeding  the 
active  principles  of  the  hypophysis  have  been  conflicting.  Borchardt  injected  into 
rabbits  extracts  prepared  from  the  entire  hypophysis,  and  obtained  in  80  per  cent, 
of  the  animals  a  more  or  less  marked  glycosuria.  The  sugar  appeared  three  or  four 
hours  after  the  injection,  and  rarely  lasted  for  more  than  twenty  hours.  The  extreme 
susceptibility  of  the  rabbit  to  disturbances  of  sugar  metabolism  modifies  the  signifi- 
cance of  these  experiments.  Spontaneous  glycosuria  is  common  in  rabbits  and 
slight  disturbance  or  manipulation  may  excite  it.  Borchardt  later  repeated  the  ex- 
periments on  dogs.  Five  of  the  seven  animals  reacted  with  a  glycosuria,  but  none 
of  the  experiments  were  conclusive,  as  two  of  the  animals  presented  glycosuria  only 
when  on  a  carbohydrate  diet,  and  two  had  previously  had  a  portion  of  the  pancreas 
removed,  the  animals,  however,  being  sugar  free.  Finally,  the  other  positive  case 
had,  following  the  injection,  a  severe,  prolonged  tremor,  such  as  is  common  after  in- 
travenous injections  of  hypophyseal  extracts.  Pal  and  Franchini  have  reported 
negative  results. 

As  extracts  of  the  posterior  lobe  of  the  hypophysis  and  adrenalin  have  so  many 
things  in  common,  one  would  be  justified  in  believing  that  extracts  of  the  posterior 
lobe  might,  like  adrenalin,  have  an  inhibiting  influence  upon  the  pancreas  and  cause 
glycosuria.  Lewis  and  Miller  tried  to  determine  the  effect  upon  carbohydrate 
metabolism  of  extracts  of  the  anterior  and  posterior  lobes  injected  separately. 
Dogs  were  injected  intraperitoneally  and  intravenously  with  freshly  prepared  ex- 
tracts. In  all,  30  animals  were  thus  treated,  15  with  extracts  of  the  anterior  lobe 
and  15  with  extracts  of  the  posterior  lobe.  In  only  3  of  the  animals  were  they  able 
to  detect  a  glycosuria,  although  a  reducing  substance  was  frequently  found  in  the 
urine.  The  amount  of  sugar  present  as  determined  by  the  polariscope  and  fermen- 
tation test  did  not  exceed  0.5  per  cent.  Two  of  the  positive  cases  received" extracts 
of  the  anterior  lobe,  one  an  extract  of  the  posterior  lobe.  If  they  are  justified  in  as- 
suming that  extracts  of  the  hypophysis  may  excite  a  glycosuria,  it  must  be  due  to  a 
substance  common  to  each  lobe;  as  the  only  structure  common  to  both  lobes  is  the 
pars  intermedia,  it  may  be  suspected  that  this  portion  of  the  gland  is  responsible 
for  the  glycosuria. 

Goetsch,  Gushing,  and  Jacobsen,  as  the  result  of  their  experimental  work,  have 
come  to  the  following  conclusions:  (1)  That  it  is  the  posterior  lobe  secretion  which 
is  chiefly  concerned  in  the  deviations  from  the  normal  in  the  tolerance  for  carbo- 
hydrates; (2)  that  a  persistent  lowering  of  the  assimilation  limit  can  be  brought 
about  only  by  an  overactivation  of  this  part  of  the  gland,  a  physiologic  state  which 
has  not  as  yet  been  produced  experimentally;  (3)  that  glandular  extirpations  which 
include  the  posterior  lobe  lead  to  a  terminal  increase  in  sugar  tolerance,  rather  than 
to  the  long-sought  lowering  of  the  assimilation  limit.  There  is,  aeccording  to  Gushing 
and  his  co-workers,  in  acromegaly  an  activation  of  the  posterior  lobe  leading  among 
other  symptoms  to  a  glycosuria  or  lowered  sugar  tolerance.  In  later  stages  of  this 
disease,  through  actual  destruction  or  invasion  or  compression  of  the  posterior  lobe 
and  pars  intermedia,  a  state  of  posterior  lobe  insufficiency  supervenes  with  increase 
of  carbohydrate  tolerance. 

No  data  are  found  concerning  the  condition  of  the  hypophysis  after  removal  of 
the  pancreas  or  of  the  pancreas  after  removal  of  the  hypophysis,  and  but  little  mention 
is  made  of  the  condition  of  the  pancreas,  especially  of  the  islands  of  Langerhans  in 
patients  dying  of  acromegaly. 

Pathology. — Since  Marie  in  1889  called  attention  to  the  fact  that  a 
tumor  of  the  hypophysis,  supposed  by  him  to  be  destructive  in  character, 
was  frequently  associated  with  acromegaly,  the  clinical  aspects  of  which 
he  had  described  three  years  before,  there  has  been  an  active  dispute, 
which  still  continues,  concerning  the  role  which  lesions  of  the  gland  play 
in  the  etiology  of  the  disease.  In  discussing  the  pathology  of  the  hypo- 
physis, tumors  of  the  anterior  lobe  and  of  the  infundibulum  and  infun- 
dibular region  will  receive  most  attention. 
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Character  of  the  Tumor  Associated  with  Acromegaly. — Much  of  the 
confusion  which  has  existed  concerning  the  relationship  between  tumors 
of  the  hypophysis  and  acromegaly  has  been  due  to  a  misinterpretation 
of  the  character  of  the  tumor  associated  with  the  disease.  The  lack 
of  uniformity  in  the  anatomic  diagnosis  of  lesions  of  the  hypophysis  in 
acromegaly  may  be  illustrated  by  the  statistics  compiled  by  Furnivall  in 
1898.  He  found  49  cases  of  acromegaly  in  the  literature  at  that  time,  and 
in  all  but  2  of  the  cases  the  hypophysis  was  larger  than  normal.  In  the 
47  cases  in  which  the  hypophysis  was  enlarged  the  following  diagnoses 
of  the  gland  lesion  were  made:  simple  hypertrophy,  adenoma,  sarcoma, 
cystic  tumor,  hypertrophy  and  colloid  degeneration,  marked  colloid 
degeneration  and  hemorrhage,  glioma,  cylindroma,  etc. 

The  lack  of  uniformity  in  the  classification  of  the  pathologic  change  in 
the  gland  in  the  early  cases  was  due  to  a  failure  to  recognize  that  anterior 
lobe  cells,  when  proliferating  rapidly,  assume  the  morphology  of  sarcoma 
cells,  and  that  different  clinical  stages  of  the  disease  might  be  associated 
with  different  degrees  of  pathologic  changes,  which  in  their  finality  were 
consecutive,  passing  through  hyperplasia  to  adenoma  formation,  and 
from  the  latter  to  cyst  formation,  the  cyst  being  coincident  with  the 
cachectic  or  terminal  stage  of  the  disease. 

Tamburini  in  1894  described  an  adenoma  of  the  hj^jophysis  in  a 
case  of  acromegaly,  and  stated  that  he  believed  that  acromegaly  was 
caused  by  a  hiy^Dersecretion  of  the  anterior  lobe,  and  that  the  hj-perplasia 
or  adenoma  associated  with  the  disease  might  later  undergo  degenera- 
tive changes  leading  to  cyst  formation  which  might  be  associated  with 
the  cachexia. 

Since  Benda  and  Mendel  have  demonstrated  that  most  of  the  tumors 
of  the  anterior  lobe  occurring  in  acromegaly  were  h^q^erplasias  or  adeno- 
mata and  not  sarcomata,  a  definite  anatomic  basis  has  been  established 
for  acromegaly.  Creutzfeldt  has  recently  tabulated  the  pathologic 
changes  in  the  hypophysis  in  56  cases  of  acromegaly  as  follows : 

Number  of  cases.  Character  of  lesion.  Per  cent. 

5  Without  hypophyseal  enlargement  or  lesion  not  mentioned.  S.9 

15                                        Sarcoma.  26.7 

12                                        Hyperplasia.  21.4 

8                                       Struma.  14.2 

12                                        Adenoma.  ^  21.4 

4                                        No  anatomic  diagnosis.  7.1 

It  will  be  seen  from  this  table  that  hyperplasia,  struma,  or  adenoma  of 
the  hypophysis  was  found  in  57  per  cent,  of  the  cases  of  acromegaly. 
It  is  more  than  probable  that  most  of  the  cases  regarded  as  sarcoma  were 
actually  hyperplasias  or  adenomata  of  the  anterior  lobe. 

If  those  cases  are  excluded  in  which  no  anatomic  diagnosis  was  made 
or  changes  noted,  we  find  that  there  is  a  uniform  pathologic  change  in 
the  hj'pophysis  in  this  series  of  acromegaly.  The  constancy  of  the 
h^Tophyseal  change  and  the  frequency  with  which  the  same  lesion  is 
repeated  cannot  be  overlooked  in  determining  the  relationship  between 
hyperpituitarism  and  acromegaly. 


PATHOLOGY.  287 

Cases  of  acromegaly  have  been  reported  in  which  adenomata  of  the 
hjrpophysis  were  found,  which  were  composed  entirely  of  chromophobe 
elements,  regarded  by  many  as  the  least  actively  functioning  cells  of  the 
gland.  Such  cases  have  been  reported  by  Cagnetto  and  Modena  and 
have  been  advanced  as  arguments  against  hyperpituitarism  as  the  essen- 
tial etiologic  factor  in  acromegaly.  It  is  difficult  to  determine  what 
effect  such  a  growth  would  have  upon  the  remaining  cells  of  the  gland. 
The  similarity  between  hypophyseal  and  thyroid  changes  have  been  em- 
phasized for  some  time.  Hyperthyroidism  may  be  associated  with  fetal 
adenomata  and  even  chondromata  of  the  thyroid  gland,  and  although 
actively  functionating  thyroid  cells  are  not  found  in  the  tumors,  the  symp- 
toms subside  when  they  are  removed.  The  same  relation  may  exist 
between  an  adenoma  of  the  hypophysis,  composed  entirely  of  chromo- 
phobe elements,  and  acromegaly  as  may  exist  between  fetal  adenomata 
of  the  thyroid  and  hyperthyroidism. 

Typical  eosinophilic  adenomata  of  the  hypophysis  without  symptoms 
of  acromegaly  have  been  described  by  Kollaritis,  Harbitz,  Cagnetto, 
Zak,  and  Creutzfeldt.  Adenomata  composed  entirely  of  chromophobe 
elements  have  been  reported  by  Krumbhaar,  Creutzfeldt,  Carbone,  and 
Dimel.  Ribbert,  Hippel,  Parodi,  and  others  have  described  adenomata 
which  presented  different  histologic  pictures  in  different  areas,  chro- 
mophobe and  chromophile  elements  being  distributed  separately  in 
different  parts  of  the  tumor.  Strada  describes  such  a  case,  classifying 
the  tumor  studied  by  him  as  a  hypophyseal  struma  undergoing  malig- 
nant degeneration. 

Chromophobe  adenomata  are  not  usually  associated  with  acro- 
megaly. They  are  more  commonly  accompanied  by  adiposity  and 
polyuria,  features  of  Frohlich's  syndrome.  Cushing,  in  his  article  upon 
dyspituitarism,  discusses  chromophobe  adenomata  under  the  second  head- 
ing as  cases  in  which  the  neighborhood  manifestations  are  pronounced, 
but  the  constitutional  symptoms  are  inconspicuous.  In  these  cases  there 
are  found  the  regional  signs  of  tumor,  but  the  disturbances  of  hypophyseal 
activity  are  so  slight  that  they  might  be  overlooked  on  superficial  exam- 
ination. Close  examination  will  often,  however,  disclose  some  trace  of 
skeletal  change,  either  on  the  side  of,  over,  or  under  growth,  and  some 
evidence  of  deranged  carbohydrate  metabolism  with  a  tendency  to  adi- 
posity. 

But  few  opportunities  have  been  offered  of  studying  the  hypophyseal 
changes  early  in  the  clinical  course  of  acromegaly,  for  usually  the  acro- 
megalic dies  of  increasing  intracranial  pressure  after  a  long  clinical 
course,  and  as  a  result  most  of  the  descriptions  given  of  the  changes  in  the 
hypophysis  have  been  made  from  fully  developed  or  degenerating  tumors. 

In  1905  Lewis  reported  the  findings  in  the  hypophysis  of  a  patient 
suffering  from  acromegaly,  who  died  early  in  the  clinical  course  of  chronic 
acromegaly,  death  being  due  to  cerebral  embolism.  The  patient  was 
forty-six  years  of  age.  For  six  years  the  patient  had  noted  a  gradual  but 
constant  Enlargement  of  the  head  and  feet.  No  measurements  had  been 
taken,  but  the  patient  stated  that  six  years  before  he  wore  a  7i  hat  and 
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a  No.  9  shoe,  whereas  at  the  time  he  entered  the  hospital  he  required 
a  No.  8  hat  and  upward  of  an  11  shoe.  He  had  not  worn  gloves,  and 
could  not,  therefore,  give  any  information  concerning  the  increase  in  the 
size  of  his  hands,  but  judged  from  appearances  that  they  also  had  become 
enlarged.  The  typical  facial  changes  of  acromegaly  were  noted.  The 
patient,  when  he  died  of  cerebral  embolism,  was  evidently  in  the  early 
clinical  stages  of  acromegaly. 

The  autopsy  revealed  a  hypophysis  which  macroscopically  appeared 
normal,  but  there  were  microscopic  changes  which  corresponded  in  many 
ways  to  those  of  adenomata  associated  with  acromegaly  which  have  been 
described  by  Shattock,  Brooks,  Benda,  Mitchell  and  Le  Count,  and 
others.    These  had  to  do  with  the  character,  number,  and  arrangement  of 


Fig.  113. — Section  fhom  the  Htpophtsis.     (Lewis.) 
Removed  from  a  patient  wlio  died  early  in  the  clinical  course  of  acromegaly  from  cerebral  embolism. 
The  gland  appeared  to  be  normal  macroscopically.     Alicroscopic  examination  revealed  a  disappearance 
of  the  stroma  and  fusion  of  cell  column,  with  very  definite  evidences  of  hjTDerplasia.     Most  of  the  cells 
are  of  the  chromophile  type. 


the  cellular  elements.  The  stroma  was  reduced  in  amount.  In  the 
normal  hypophysis  there  is  a  well-developed  connective-tissue  stroma, 
while  in  the  hypophysis  from  this  early  case  of  acromegaly  there  was  but 
very  little  stroma,  the  cells  resting  directly  upon  the  endothelial  walls  of 
the  capillaries,  being  irregularly  grouped  together  in  the  intercapillary 
spaces.  All  the  changes  in  the  gland,  the  great  excess  of  highly  func- 
tioning chromophile  cells,  their  irregular  distribution,  and  the  lessened 
amount  of  stroma,  were  indicative  of  overactivity  of  the  anterior  lobe. 

Sections  from  this  case  were  compared  with  those  of  tumors  of  the 
hypophysis  taken  from  cases  of  acromegaly,  and  the  histologic  change,  a 
hyperplasia  or  increase  of  the  glandular  cells  of  a  peculiar  t^i^e,  corre- 
sponded closely  to  those  of  the  case  under  discussion,  in  wliich  there  Avas  no 
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gross  enlargement.  This  case  has  been  criticized  by  Stumme,  who  says 
that  it  is  a  well-known  fact  that  chromophile  cells  predominate  in  the 
posterior  part  of  the  gland,  and  by  Cagnetto,  who  believes  that  similar 
changes  might  be  caused  by  infections.  Serial  sections  were  made  to 
avoid  the  mistake  suggested  by  Stumme,  and  we  have  examined  sections 
of  the  hypophysis  of  a  number  of  patients  who  have  died  of  infections,  and 
have  never  found  changes  comparable  to  those  observed  in  this  early 
case  of  acromegaly. 

We  believe  that  the  changes  noted  in  this  case  are  peculiar  and  dis- 
tinctive of  the  hypophysis  in  the  early  stages  of  acromegaly.  It  is  prob- 
able that  if  the  disease  had  pursued  its  usual  clinical  course,  not  having 
been  interrupted  by  death  due  to  cerebral  embolism,  that  the  gland 
would  have  become  enlarged ;  perhaps,  incidentally,  the  seat  of  the  tumor- 
like hyperplasia  of  cells  which  are  normally  found  in  the  hypophysis. 


Fig.  114. — Section  from  Tissue  Removed  Dtibixc  \  Partial  Hypophysectomy  for  Acromegaly. 

(A.  E.  Halstead.) 
The  section  is  typical  of  the  hyperplasias  or  strumas  associated  witl>-the  disease. 

Cases  of  acromegaly  have  been  reported  by  Dallemagne,  Labadie, 
Lagrave  and  Deguy,  Bonardi,  Mitchell,  Hutchings,  Fetepell,  Klippel, 
Huchard  and  Launois,  Widal,  Roy  and  Froin,  and  Petren  in  which 
there  has  been  no  enlargement  of  the  hypophysis.  In  the  cases  ob- 
served by  Mitchell,  Huchard  and  Launois,  and  Petren  there  were  no 
microscopic  changes.  These  cases  have  been  used  as  an  argument 
against  the  hypophyseal  origin  of  acromegaly.  All  of  these  cases  are 
open  to  doubt,  for  in  some  instances  a  careful  histologic  examination  had 
not  been  made,  and,  besides,  when  they  were  studied,  nothing  was  known 
of  the  pharyngeal  hypophysis  to  which  attention  has  but  recently  been 
directed. 

Haberfeld's  observations  in  this  connection  are  exceedingly  import- 
ant. He  has  found  almost  constantly  hypophyseal  tissue  in  the  vault  of 
the  pharynx,  which  is  not  to  be  regarded  as  embryonal  rests  which  have 
undergone  partial  regressive  changes,  but  as  active  hypophyseal  tissue, 
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which  is  able  to  perform  a  function  similar  to  the  anterior  lobe  of  the 
gland  occupying  the  sella  turcica. 

The  cases  of  acromegaly  in  which  no  changes  have  been  found  in  the 
hypophysis  cannot  be  used  as  an  argument  against  the  h^qDophyseal 
origin  of  the  disease,  for  even  in  cases  in  which  a  careful  histologic  exam- 
ination has  been  made,  a  search  for  and  examination  of  the  pharjTigeal 
hypophysis  have  not  been  made.  The  important  role  that  misplaced 
hypophyseal  tissue  may  play  in  the  etiology  of  acromegaly  is  indicated 
by  a  case  reported  by  Erdheim.  The  patient  was  an  old  man  who  had 
died  of  meningitis  following  otitis  media  after  having  had  acromegaly 
ten  or  fifteen  years.  At  the  autopsy  a  perfectly  normal  hj'pophysis  was 
found,  but  when  the  examination  was  continued  a  tumor  was  found 
hidden  in  the  body  of  the  sphenoid,  which  was  composed  exclusively  of 
eosinophile  cells  corresponding  in  every  way  to  those  found  normally  in 
the  anterior  lobe  of  the  hypophysis.  This  tumor  had  broken  into  the 
floor  of  the  sella  and  was  regarded  as  malignant,  an  adenocarcinoma  of  an 
accessory  anterior  lobe  composed  entirely  of  chromophile  cells. 

As  yet  no  case  of  undoubted  acromegaly  has  been  reported  in  which 
there  has  not  been  found  a  lesion  of  the  anterior  lobe  of  the  hypophysis  or 
of  tissue  histologically  and  physiologically  its  equivalent.  The  changes 
in  the  hypophysis  consists  of  hyjDerplasia  or  adenoma  formation,  the 
chromophile  cells  being  the  ones  involved  in  almost  all  cases.  The 
hy]3erplasia  or  adenoma  may  become  malignant  or  undergo  cystic  degen- 
eration. These  pathologic  changes  usually  coincide  with  the  cachectic 
stage  of  the  disease. 

Sarcomata,  osteosarcoma! a,  and  other  mesoblastic  tumors  occur  in 
the  anterior  lobe,  but  they  are  rare.  In  a  case  reported  by  Hagenbach  a 
sarcoma  was  found.     This  was  associated  with  osteogenesis  imperfecta. 

Tumors  of  the  Gland  Unassociated  with  Acromegaly. — Most  of  the 
tumors  of  this  group  are  found  about  the  infundibulum  and  in  the  infun- 
dibular region.  In  discussing  tumors  of  the  anterior  lobe  the  occurrence 
of  chromophile  and  chromophobe  adenomata  without  acromegaly  has 
already  been  noted.  The  symptoms  caused  by  these  tumors  are  usually 
due  to  pressure,  and  constitutional  symptoms  may  not  develop  until  late. 

Creutzfeldt's  statistics  would  seem  to  indicate  that  tumors  develop- 
ing from  craniopharyngeal  duct  inclusions  (Erdheim's  Hypophysengang- 
geschwiilste)  are  the  most  common  growths  of  the  hypophysis  unas- 
sociated with  acromegaly. 

The  following  table  indicates  the  frequency  of  the  different  varieties 
of  tumors  of  the  hypophysis  without  acromegaly  in  55  cases : 

Per  cent. 

34.54 
27.27 
9.09 
5.45 
IS.IS 
1.818 
1.818 
1.818 


ber  of  casea. 

Character  of  tumor. 

19 

Craniopharyngeal  duct  inclusions. 

15 

Sarcomata. 

5 

H3''perplasias. 

3 

Strumas. 

10 

Adenomata. 

1 

Metastatic  tumor  from  thyroid  gland. 

1 

Teratoma. 

1 

Lipoma. 
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Tumors  Developing  from  Craniopharyngeal  Inclusions  or  Rests 
of  Buccal  Epithelium  (Erdheim's  HjrpophysenganggeschwiJlste). — 
This  group  comprises  the  most  common  tumor  of  the  infuntUbulum  and 
infundibular  region.  They  appear  in  the  hterature  under  a  number  of 
different  terms,  such  as  epithelial  tumor  of  the  infundibulum  and  third 
ventricle,  papilloma  of  the  choroid  plexus  of  third  ventricle,  cystic  endo- 
thelioma developing  from  the  pia  mater,  epithelioma  of  the  Malpighian 
type,  adenoma  and  adenosarcoma  of  the  hypophysis. 

Saxer  in  1902  described  an  epithelial  tumor  which  replaced  the  infun- 
dibulum, filled  up  and  distended  the  recessus  infundibuli  and  recessus 
opticus,  and  extended  into  the  floor  of  the  third  ventricle  so  as  to  form  a 
part  of  its  floor,  also  into  the  lateral  ventricle  through  the  foramen  of 
Monro.  The  anterior  lobe  of  the  hypophysis  was  normal  and  the  tumor 
was  unconnected  with  the  choroid  plexus.  The  nodular  free  surface  of 
the  growth,  especially  that  projecting  into  the  third  ventricle,  had  a  defi- 
nite papillary  structure.  The  papilla  consisted  of  a  fairly  thick  connec- 
tive-tissue groundwork  which  was  covered  by  epithelial  masses,  the  gen- 
eral arrangement  of  which  corresponded  to  that  of  flat  epithelium. 
The  most  superficial  epithelial  layers  consisted  of  flattened  cells  which 
were  fusiform  on  cross-section.  The  deeper  layers  were  cubical  or  cylin- 
drical and  the  cytoplasm  of  the  cells  was  markedly  vacuolated. 

Saxer's  description  is  cited  at  some  length,  for  it  gives  fairly  well  the 
characteristics  of  this  group  of  tumors.  Tumors  with  the  same  charac- 
teristics had  been  described  by  Ingermann,  Hohl,  Engel,  Rokitansky, 
Ziegler,  and  others.  Ingermann  had  noted  intercellular  bridges,  had  de- 
scribed liquefaction  of  the  ceils  and  stroma,  ending  in  the  formation  of 
pseudocysts,  and  had  noted  that  histologically  the  tumors  were  very 
similar  to  adamantinomata  occurring  in  the  jaw,  but  did  not  recognize 
the  origin  of  these  growths. 

Erdheim  was  the  first  to  recognize  that  a  number  of  growths  which 
had  been  found  about  the  infundibulum  and  had  appeared  in  the  liter- 
ature under  a  number  of  different  terms  belonged  to  one  group.  In  1904 
he  published  a  monograph  dealing  with  7  cases  which  heTiad  studied  per- 
sonally and  with  12  cases  which  were  found  in  the  literature.  Among  the 
12  found  in  the  literature,  4  were  solid,  and  8  cystic,  tumors.  Erdheim, 
in  examining  his  cases,  found  cells  with  distinct  intercellular  bridges 
which  resembled  closely  those  of  stratified,  flat  epithelium.  Histologic- 
ally, these  tumors  bear  a  striking  resemblance  to  adamantinomata  of  the 
jaw,  tumors  developing  from  the  enamel  organ.  They  have  the  same 
tendency  to  liquefaction  and  cyst  formation,  they  occur  in  young  people, 
and  although  apparently  often  malignant  upon  histologic  examination, 
they  have  but  little  tendency  to  form  metastases. 

The  walls  of  the  cystic  tumors  are  often  covered  by  papillary  excres- 
cences, as  indicated  in  Fig.  115.  The  contents  of  such  a  cyst  maybe 
serous,  mucoid,  or  hemorrhagic.  Occasionally  a  hemorrhage  may  occur 
in  such  a  cyst,  leading  to  a  sudden  aggravation  of  symptoms. 

In  1910  Lewis  collected  from  the  literature  29  tumors  belonging  to  this 
group.     There  were  probably  a  number  of  others,  but  the  histologic  re- 
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ports  were  so  meager  and  imperfect  that  some  of  the  tumors,  which 
probably  belonged  to  this  group,  could  not  be  placed  in  it  without  the 
possibility  of  error.  Since  then  a  number  of  cases  have  been  reported 
or  observed  by  Mixter  and  Quackenboss,  Kanavel,  Strada,  Blackburn, 
and  others. 

Tumors  of  this  group  pass  early  out  of  the  sella  turcica,  along  the  floor 
of  the  third  ventricle,  and  encroach  upon  the  optic  nerves,  which  may  be 
stretched  ribbon-like  over  the  tumor  invading  the  interpeduncular 
space. 


Fig.  115. — Cystic  Tumor  of  the  Infundibulum  Arising  from  Nests  of  Buccal  Epithelium  such 
AS  IS  Represented  in  Fig.  111.  (Erdheim.)  (Reproduced  from  Erdheim's  monograph,  Ober 
Hypophysenganggeschwiilste.) 

a,  Anterior  pole  of  tumor  encroaching  upon  the  optic  chiasma  and  both  frontal  lobes  (.Si):  the 
posterior  end  of  the  cyst  covers  the  pons  (P).  The  cyst  had  transparent  thin  walls  and  was  filled  with 
clear  serous  fiuid.  A  transverse  constriction  is  seen  at  F,  which  is  due  to  pressure  of  the  posterior  wall 
of  the  sella  turcica.  Directly  in  front  of  this  furrow  is  the  anterior  lobe  of  the  hypophysis  (H),  which  is 
of  normal  size,  but  somewhat  flattened.  Its  upper  surface  is  closely  adherent  to  the  under  wall  of  the 
cyst.  The  lower  wall  of  the  cyst  has  been  partly  removed  to  permit  of  a  view  of  the  interior.  Most 
of  the  inner  surface  is  smooth  and  shiny.  Upon  the  upper  wall  a  mass  of  papillary  excrescences  (Pe) 
measuring  2  cm.  in  width  and  2^  cm.  in  length  may  be  seen.  Most  of  these  have  broad  bases;  vegetations 
with  long  thread-like  pedicles  are  rare. 


The  average  age  at  which  they  have  been  observed  is  thirty-two 
years:  the  youngest  patient  was  nine  years  of  age,  the  oldest,  sixty-three. 

We  shall  see  later,  when  discussing  the  diagnosis  of  tumors  of  the  in- 
fundibulum and  infundibular  region,  that  these  tumors  are  frequently 
associated  with  Frohlich's  syndrome.  Erdheim  believes  that  this  syn- 
drome is  not  due  to  any  interference  with  the  function  of  the  h^^^ophysis, 
but  that  it  is  the  result  of  pressure  exerted  upon  certain  centers  at  the 
base  of  the  brain.  He  has  noticed  that  this  syndrome  is  most  often  as- 
sociated with  tumors  which  grow  out  of  the  sella  and  extend  to  the  base 
of  the  brain,  and  with  those  tumors  which  have  r,(it  developed  in  the 
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sella  or  from  the  hypophysis  proper,  but  from  the  infundibulum.  In 
support  of  this  view  he  cites  a  number  of  cases,  such  as  those  of  Selke, 
Boyce  and  Beadles,  Babinski,  Cestan  and  Halberstadt,  and  Glaser. 
The  view  advanced  by  Erdheim  is  supported  by  Bartels. 

Fischer  has  advanced  the  theory  that  adiposity  with  sexual  infantilism 
is  due  to  a  destruction  of  the  posterior  lobe.  Lewis  in  1910  suggested 
on  pathologic  grounds  that  these  changes  were  due  to  interference  with,  or 
loss  of  secretion  of,  the  pars  intermedia.  Gushing  in  his  last  report  states 
that  (for  reasons  which  have  been  given  in  discussing  glycosuria  associ- 
ated with  hypophyseal  disease,  and  contrary  to  the  opinion  advanced  in  a 
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Fig.  116. — Section  from  a  Tumor  Developing  from  the  Nests  of  Buccal  Epithelium  in  tub 
Infundibulum.  (Erdheim.)  (Reproduced  from  Erdheim's  monograph  tjber  Hypophysengang- 
geschwulste.) 

Histologically  this  tissue  resembles  closely  that  of  adamantinomas  of  the  jaw  (e,  e),  small  cysts 
lying  between  the  strands  of  fiat  epithelium.  Defects  of  varying  extent  are  often  found  in  the  walls  of 
these  cysts,  which,  as  a  consequence,  are  often  collapsed  and  irregular  in  shape.  They  are  usually 
lined  with  a  single  layer  of  low  epithelium  (/).  The  stroma  for  the  most  part  is  of  the  fetal  type  and  is 
composed  of  numerous  fusiform  connective-tissue  cells  (d) ,  arranged  in  the  form  of  bundles.  The  stroma 
resembles  quite  closely  that  found  in  the  "sarcoma  phyllodes"  of  the  breast. 

previous  paper  by  Crowe,  Gushing,  and  Homans)  the  tendency  toward 
adiposity  displayed  by  partially  hypophysectomizecl  animals  is  not  due 
solely  to  deficiency  of  anterior  lobe  secretion. 

In  internal  hydrocephalus  the  floor  of  the  third  ventricle  often  bulges 
downward  like  a  cyst  and  compresses  the  posterior  lobe  of  the  hypophysis, 
Fischer  believes  that  the  adiposity  with  sexual  infantilism  observed  in 
some  of  these  cases  due  to  direct  pressure  upon  the  posterior  lobe,  while 
Gushing  believes  it  due  to  the  failure  of  posterior  lobe  secretion  to  pass 
into  the  cerebrospinal  fluid,  with  which  it  is  supposed  to  pass  into  the 
dural  sinuses. 
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Tumors  of  the  Pars  Intermedia. — It  is  only  recently  that  the  possi- 
bility of  tumors  developing  from  the  pars  intermedia  has  been  suggested. 
Gushing,  in  an  article  published  in  1911,  stated  that  Crowe,  while  study- 
ing sections  of  a  large  adenomatous  tumor  at  the  Imse  of  the  brain  re- 
moved from  an  excessively  obese  individual  who  had  died  of  pressure 
effects,  found  a  normal  though  compressed  anterior  hypophyseal  lobe 
with  undoubted  evidence  that  the  growth  originated  from  the  pars 
intermedia  alone.  The  vesicles  contained  colloid  and  the  tumor  resem- 
bled in  its  arrangement  one  which  might  have  arisen  from  the  thjToid 
gland. 

Descriptions  are  found  in  the  literature  of  three  tumors  which  have 
prol)ably  developed  from  cells  invading  the  nervous  lobe,  regarded  by 
many  as  invasions  from  the  anterior  lobe.  We  have  already  discussed 
these  cells  and  stated  why  we  believe  that  they  should  be  regarded  as 
cells  of  the  pars  intermedia.  Boyce  and  Beadles  and  Erdheim  have 
described  small  tumors  which  were  found  during  routine  postmortem 
examinations,  and  had  given  rise  to  no  symptoms  which  undoubtedly 
developed  from  the  basophilic  cells  found  in  the  pars  nervosa.  Recently 
Notdurft  has  reported  a  basophilic  adenoma  of  the  hypophysis,  in  a  man 
fifty  years  of  age,  which  lay  in  the  neurohypophysis.  The  tumors 
described  by  Boyce  and  Beadles  and  Erdheim  were  both  small.  They 
occurred  in  women  aged  seventy-four  and  eighty-six  respectively,  and 
were  discovered  accidentally  during  routine  postmortem  examinations. 
No  clinical  data  are  given  concerning  Notdurft's  case. 

Teratomata,  Lipomata,  Chordomata,  and  Other  Rare  Tumors  of  the 
H3rpophysis  and  Infundibular  Region. — Teratomata  of  the  infundibular 
region  or  hypophysis  have  been  described  by  Beck,  Benda,  Kon,  Gush- 
ing, and  Hecht.  The  one  described  by  Beck  occurred  in  a  woman 
seventy-four  years  of  age  who  died  of  senile  marasmus  and  atrophy  of 
the  kidneys.  It  measured  25  x  27  x  24  mm.  In  it,  besides  remnants  of 
hypophyseal  tissue,  were  found  trabeculae  of  bone,  cysts  lined  with  cili- 
ated epithelium,  and  14  teeth.  The  tumor  described  by  Benda  occurred 
in  a  dwarf  thirty-seven  years  of  age.  In  Kon's  case  flat  epithelium,  glia 
and  collagenic  fibers,  bone,  and  tissue  resembling  that  of  the  notochord 
were  found,  while  in  that  reported  by  Hecht  epithelial  elements  from 
the  anterior  lobe  of  the  hypophysis  and  osteoid  tissue,  very  probably 
derived  from  an  embryonal  inclusion,  were  found. 

Margulies  has  reported  a  teratoma  in  the  hypophyseal  region  of  a 
rabbit. 

Chordomata. — Recently  Spiess  has  reported  an  operation  upon  a  man 
twenty-eight  years  of  age,  who  complained  of  headache  which  has  per- 
sisted for  three  months,  and  gradual  loss  of  vision,  a  bitemporal  hemian- 
opsia developing.  These  symptoms  were  apparently  caused  by  a  tumor 
of  the  infundibular  region.  The  tumor  was  ojierated  upon  by  the  endo- 
nasal  routes,  and  pieces  of  it  which  were  removed  were  examined  by  Bern- 
hard  Fischer,  who  made  a  diagnosis  of  a  chordoma.  This  case  and  the 
one  just  reported  by  Kon,  which  was  mentioned  above,  are  the  only  ones 
in  which  tissue  apparently  developing  from  inclusions  of  the  notochord 
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has  been  found.  These  findings  are  of  interest  in  connection  with  Spet- 
zer's  theory  as  to  the  etiology  of  acromegaly,  which  has,  however,  no 
anatomic  basis.  Spetzer  believes  that  the  notochord  has  a  directive  and 
stimulating  influence  upon  bone  growth,  and  that  acromegaly  might  be 
caused  by  the  proliferation  of  chordal  elements  which  have  become  in- 
cluded in  the  hypophysis  during  torsion  of  the  cephalic  end  of  the  em- 
bryo. 

Lipomata  of  the  infundibulum  and  floor  of  the  third  ventricle  have 
been  reported  by  Weichselbaum  and  Fischer.  In  the  case  reported  by 
Fischer,  adiposity  was  a  prominent  clinical  feature. 

A  perithelioma  of  the  infundibulum  has  been  reported  by  Kon  and 
a  peculiar  angioma  by  Pechkranz.  Such  tumors  are  exceedingly  rare 
and  are  but  little  more  than  pathologic  curiosities. 

Metastatic  growths  in  the  hypophysis  are  rare.  A  carcinoma  of 
the  stomach  with  secondary  deposits  in  the  hypophysis  has  been  reported 
by  Schupfer,and  a  carcinoma  of  the  breast  with  hypophyseal  metastases 
by  Thoinot  and  Delamare.  Simultaneous  involvement  of  the  thyroid 
gland  and  hypophysis  by  tumors  have  been  reported  by  Wolff,  Rosen- 
haupt,  Windemann,  and  Becker. 

Gummata  and  tubercles  of  the  hypophysis  have  been  reported  by  a 
number  of  different  investigators.  The  hypophysis  is  so  well  protected 
that  it  is  rarely  injured.  Maclelung  has  observed  a  case  in  which  after  a 
gunshot  wound  of  the  skull,  the  bullet  as  revealed  by  the  a;-ray  picture 
had  apparently  lodged  in  the  sella  turcica,  Frohlich's  syndrome  de- 
veloped. 

The  enlargement  of  the  bones  which  occurs  in  acromegaly  is  mostly 
due  to  periosteal  proliferation,  which  leads  to  an  increase  in  the  size  of 
bony  prominences  and  ridges,  crests  and  tuberosities,  and  depth  of  the 
grooves  for  the  transmission  of  blood-vessels,  tendons,  and  nerves.  In 
some  cases  osteoporosis  has  been  observed.  The  skull  bones  in  some 
instances  are  covered  by  osteophytes,  while  the  external  occipital 
protuberance,  the  mastoid  processes,  and  the  orbital  ridges  be- 
come greatly  increased  in  size.  The  air-sinuses  are  enlarged  and  a 
kyphosis  of  the  cervical  and  upper  dorsal  region"  develops.  The 
glenoid  cavities  usually  become  larger  and  deeper  than  normal  and 
wider  apart. 

Postmortem  examinations  have  shown  that  the  enlargement  of  the 
extremities  is  not  entirely  due  to  periosteal  proliferation.  The  sub- 
cutaneous tissue  is  thickened  by  proliferation  of  connective  tissue  which 
grows  around  the  fat  lobules,  in  some  instances  forming  distinct  fibrous 
masses. 

Splanchnomegaly,  hypertrophy  of  lymphoid  tissue  with  a  large 
persistent  thymus,  degeneration  and  atrophy  of  the  muscles,  dilatation 
and  hypertrophy  of  the  left  heart  with  degeneration  of  blood-vessels, 
and  changes  in  the  central  nervous  system  have  all  been  noted  in  acro- 
megaly. 

The  pathologic  anatomy  of  Frohlich's  syndrome  will  be  noted  under 
the  symptoms  and  diagnosis  of  the  same. 
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Symptomatology. — Definite  clinical  phenomena  are  associated  with 
alterations  in  hypophyseal  secretion.  As  these  are  usually  associated 
with  a  tumor,  the  symptoms  of  hypophyseal  disease  should  be  considered 
from  a  general  and  local  viewpoint.  The  general  clinical  phenomena 
associated  with  hypophyseal  disease  are  acromegaly  due  to  excessive 
secretion  of  the  anterior  lobe  of  the  gland  and  Frohlich's  syndrome 
(dystrophia  adiposo-genitalis) ,  due  to  lessened  secretion  of  a  part  of  the 
gland,  the  part  involved  not  being  agreed  upon  by  all.  In  quite  a 
number  of  the  cases  of  acromegaly  symptoms  associated  with  Frohlich's 
syndrome  are  found.     It  is  not  uncommon  to  find  this  combination. 

Acromegaly. — When  well  developed  the  clinical  features  of  acro- 
megaly are  so  definite  that  the  disease  is  rather  readily  recognized.  The 
facial  expression  is  apt  to  be  dull,  the  hands  and  feet  become  large  and 
bulky,  the  nose  large  and  broad,  and  the  lips  thick.  The  tongue  may 
become  so  large  that  it  protrudes  from  the  mouth.  The  large  jav/  pro- 
jects forward  and  often  the  teeth  become  separated  as  it  enlarges.  The 
head  seems  to  sink  in  between  the  shoulders  as  a  kyphosis  of  the  cervical 
and  dorsal  vertebra  develops.  Changes  in  the  size  of  the  hands,  feet,  and 
head  are  indicated  by  the  larger  shoes,  gloves,  and  hats  required.  Acro- 
paresthesia may  develop,  and  ocular  palsies,  due  to  direct  pressure  upon 
the  nerves  by  the  enlarging  tumor,  may  occur.  Depending  upon  the 
direction  in  which  the  tumor  grows,  various  symptoms  associated  with 
a  brain  tumor  will  develop.  The  sym.ptomatology  of  acromegaly  is 
fully  discussed  in  Sternberg's  monograph  and  by  Dock  in  Osier's  "  j\Iod- 
ern  IMedicine." 

Among  the  general  symptoms,  amenorrhea,  or  impotence,  and  gly- 
cosuria demand  especial  attention,  for  they  may  occur  early  in  acro- 
megaly, often  before  the  alterations  in  growth  become  pronounced  or  the 
cerebral  symptoms  develop.  In  some  cases  of  acromegaly  amenorrhea 
is  the  first  symptom,  often  antedating  by  years  other  general  symptoms 
associated  with  a  disease.  In  a  case  recently  observed  by  A.  E.  Halstead, 
cessation  of  menstruation  antedated  by  ten  years  other  symptoms.  In 
some  cases  menstruation  ceases  at  once  and  does  not  return,  while  in 
other  cases  it  ceases  after  impregnation,  but  does  not  appear  after^delivery . 
Often  after  ceasing  supposedly  after  exposure  to  cold,  it  returns  after 
fifteen  or  eighteen  months  for  a  few  periods  and  then  ceases  permanently. 
In  man  impotence  may  be  the  first  indication  of  hypophyseal  disease. 
Amenorrhea  or  impotence  when  associated  with  symptoms  of  an  intra- 
cranial growth  become  suggestive  of  hypophyseal  disease. 

In  discussing  the  relation  of  the  hypophysis  to  other  glands  we  have 
mentioned  that  glycosuria,  according  to  different  investigators,  occurs  in 
from  11  to  40  per  cent,  of  all  cases  of  acromegaly,  and  have  discussed 
the  theory  offered  by  Cushing  in  explanation  of  the  same. 

Relation  of  Acromegaly  and  Gigantism. — According  to  Sternberg, 
about  20  per  cent,  of  all  acromegalics  are  over  5  ft.  10  in.  in  height  and 
about  40  per  cent,  of  all  giants  have  acromegaly.  Massolongo  believes 
that  acromegaly  is  nothing  but  delayed  abnormal  gigantism.  INIeige 
has  accepted  this  view  and  states  that  when  the  disease  begins  in  youth 
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gigantism  results,  when  in  adult  life,  acromegaly;  while  if  beginning  in 
youth  and  continuing  into  adult  life,  a  combination  of  the  two  develops. 
The  relation  of  acromegaly  and  gigantism  is  fully  discussed  by  Bassoe 
in  an  article  dealing  with  Gigantism  and  Leontiasis  ossea,  with  report 
of  the  case  of  the  Giant  Wilkins. 

Acromegaly  is  usually  a  chronic  disease  covering  a  course  of  from 
ten  to  fifteen  years  or  more.  Three  types,  depending  upon  the  length  of 
clinical  course,  have  been  described  by  Sternberg:  (1)  The  benign  form, 
which  may  last  fifty  years  and  be  associated  with  but  few  symptoms; 
(2)  the  commonest  form  of  chronic  acromegaly,  lasting  from  eight  to 
thirty  years,  and  (3)  the  acute,  malignant  form,  with  a  relatively  short 
clinical  course  of  three  or  four  years.  Sternberg,  in  discussing  the"acute 
malignant  cases,  says  that  they  develop  very  quickly,  the  enlargement 
of  the  terminations  of  the  extremities  succeeding  one  another  under  the 
physician's  eyes.  In  a  few  weeks  the  changes  in  the  features  have  as- 
tonished the  observer.  According  to  him,  the  most  interesting  point  in 
the  acute  cases  is  that  a  true  sarcoma  of  the  hypophysis  is  found.  This 
statement  concerning  the  character  of  the  growth  even  in  the  acute 
cases  is  probably  incorrect,  for  acromegaly  is  not  associated  with  de- 
structive connective-tissue  growths  of  the  gland. 

During  the  course  of  the  chronic  cases  there  may  be  remissions  in  the 
symptoms  and  actually  improvement  in  the  condition.  Death  may 
occur  suddenly  and  unexpectedly  as  in  other  brain  diseases,  or  the 
patients,  after  passing  into  a  cachectic  stage,  probably  associated  with 
cystic  or  malignant  degeneration  of  the  tumor,  may  die  of  a  terminal 
infection  such  as  pneumonia.  In  some  cases  diabetic  coma  has  caused 
death,  in  other  cases  death  has  been  due  to  tuberculosis  contracted 
as  the  result  of  lowered  resistance. 

Women  are  apparently  afflicted  somewhat  more  frequently  than  men. 
Sternberg,  in  computing  the  statistics  relating  to  125  cases,  found  that 
the  disease  occurred  55  times  in  men  and  70  times  in  women.  The 
earliest  cases  reported  have  developed  during  the  fourteenth  or  fifteenth 
year.  Cases  which  have  been  reported  in  children  arejioubtful.  Solge 
has  recently  reported  a  case  of  congenital  acromegaly.  The  child  died 
when  two  and  one-half  years  old.  A  heart  lesion  was  found  at  autopsy 
and  a  tumor  of  the  hypophysis  composed  of  eosinophile  cells.  An 
a;-ray  examination  revealed  changes  at  the  base  of  the  skull.  Benda 
doubted  whether  this  case  should  be  regarded  as  one  of  congenital  acro- 
megaly. 

Frohlich's  Syndrome  (Dystrophia-adiposo-genitalis). — Frohlich  in 
1901  directed  attention  to  a  remarkable  physical  state  when  he  described 
the  clinical  phenomena  occurring  in  a  boy  fourteen  years  of  age,  who 
presented  the  symptoms  of  a  brain  tumor  associated  with  adiposity  and 
lack  of  development  or  atrophy  of  the  external  genitalia.  The  symp- 
toms began  in  this  boy  when  he  was  eleven  and  one-half  years  old  with 
headache  and  vomiting.  The  boy,  who  was  relatively  slim  before  the 
symptoms  began,  commenced  to  take  on  weight  rapidly,  so  that  when 
fourteen  years  of  age  he  weighed  about  110  pounds,  whereas  the  average 
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weight  of  a  boy  of  this  age  is  from  78  to  85  pounds.  The  skeleton  was 
in  no  way  affected  and  the  increase  in  weight  was  apparently  due  en- 
tirely to  an  accumulation  of  fat,  the  deposits  of  which  were  most  marked 
about  the  abdomen  and  the  genitalia.  The  penis  in  this  case  was  small 
and  hidden  between  masses  of  fat,  so  that  the  external  genitalia  resem- 
bled those  of  the  female.  The  testicles  were  of  infantile  proportions. 
Collections  of  fat  were  also  found  about  the  genitalia.  There  was  no 
axillary  hair  and  only  a  few  isolated  hairs  about  the  genitalia.  The  hair 
of  the  head  was  short  and  scanty  and  had  continued  to  fall  out  since  the 
beginning  of  the  disease. 

Isolated  reports  of  tumors  about  the  hyi:)ophysis  in  which  adiposity 
had  been  one  of  the  marked  clinical  features  are  found  in  earlier  litera- 
ture. Mohr  in  1841  reported  such  a  case.  Frohlich  was  the  first, 
however,  to  recognize  that  these  cases  presented  a  definite  syndrome, 
probably  associated  with  alterations  in  hypophyseal  secretion. 

The  number  of  reports  of  cases  of  dystrophia-adiposo-genitalis  have 
increased  rapidly  during  the  past  few  years.  In  1909  Frankl-Hochwart 
tabulated  and  reported  the  findings  in  155  cases,  including  several  which 
had  been  observed  by  Frohlich  or  himself.  These  patients  usually 
present  the  symptoms  of  brain  tumor,  such  as  headache,  vomiting,  and 
visual  disturbances,  consisting  of  a  primary  optic  atrophy  and  unilateral 
or  bilateral  temporal  hemianopsia  due  to  direct  pressure  of  the  tumor 
upon  the  optic  tracts  or  chiasma.  Associated  with  these  sjmiptoms 
caused  by  the  enlarging  tumor  are  retarded  sexual  development  or  loss 
of  secondary  sex  characteristics,  and  the  development  of  adiposity. 
The  fat  is  not  deposited  symmetrically,  but  is  most  pronounced  over  the 
buttocks,  about  the  genitalia  and  the  breasts,  so  that  in  the  male  the 
female  form  is  often  simulated. 

When  the  syndrome  begins  before  puberty  the  characteristics  of 
early  childhood  or  infancy  are  preserved,  while  if  it  develops  after 
growth  has  been  completed,  we  have  the  "  reversive  infantilism  of  Gandy 
or  the  tardy  infantilism  of  Brissaud  and  Bauer."  In  this  type  of  infant- 
ilism, besides  the  peculiar  skin  changes  more  or  less  suggestive  of  mj-x- 
edema,  there  are  found  sexual  changes,  such  as  atrophy,  amenorrhea,  or 
impotence,  loss  of  axillary  and  pubic  hair  and  of  secondary  sex  character- 
istics. As  in  acromegaly  we  have  different  types  depending  upon 
whether  the  disease  begins  before  or  after  growth  is  completed,  so  in 
Frohlich's  syndrome  we  have  different  types  depending  upon  the  same 
relation.  The  earlier  the  syndrome  develops,  the  greater  the  tendency 
to  and  the  more  marked  the  adiposity.  The  theories  as  to  the  cause  of 
Frohlich's  syndrome  have  been  discussed  in  the  section  dealing  with 
Tumors  of  the  Infundibulum  and  Infundibular  Region. 

One  of  the  most  interesting  clinical  features  of  Frohlich's  sjaidrome 
is  the  frequency  with  which  polyuria,  in  some  instances  a  true  diabetes 
insipidus,  occurs.  This  has  been  noted  in  about  7  per  cent,  of  the  re- 
ported cases.  In  discussing  the  physiology  of  the  posterior  lobe  the 
presence  of  a  diuretic  substance  in  it  has  been  noted.  This  substance 
is  probably  secreted  by  the  pars  intermedia.     Hypersecretion  of  the 


SYMPTOMATOLOGY.  299 

pars  intermedia  as  the  etiology  of  diabetes  insipidus  is  the  most  satis- 
factory of  any  yet  suggested. 

Combined  Types. — It  is  not  at  all  uncommon  to  find  a  definite  part  of 
the  clinical  picture  of  Fr5hlich's  syndrome  in  acromegaly.  In  statistics 
which  have  recently  been  prepared  from  a  series  of  acromegalies,  atrophy 
of  the  genitalia  occurred  in  36.4  per  cent.  Amenorrhea  or  impotence, 
as  has  already  been  noted,  is  often  one  of  the  early  symptoms  of  begin- 
ning acromegaly.  Adiposity  in  acromegaly  is  much  rarer  than  disturb- 
ances of  genital  function.  According  to  Creutzfeldt,  adiposity  has  been 
noted  in  but  1.6  per  cent,  of  the  cases  of  acromegaly.  Fischer  believes 
that  these  figures  are  too  low,  for  a  number  of  cases  of  acromegaly  have 
been  reported  in  which  adiposity  was  marked  enough  to  attract  the 
attention  of  the  clinician. 

Gushing  has  explained  this  combined  picture  on  Marine's  theory 
regarding  the  simultaneous  occurrence  of  symptoms  of  hyperthyroidism 
and  myxedema  in  cases  of  exophthalmic  goiter.  It  must  be  admitted 
that  glandular  activity  is  often  followed  by  pathologic  glandular  slug- 
gishness or  regressive  changes.  In  acromegaly,  however,  the  genital 
disturbances,  even  the  adiposity,  may  be  one  of  the  earliest  symptoms, 
developing  often  before  definite  symptoms  of  overactivity  on  the  part 
of  the  anterior  lobe.  It  is  difficult  to  see  how  the  gland  can  be  over-  and 
underactive  at  the  same  time.  This  combined  type,  it  seems  to  us,  can 
be  best  explained  by  assuming  that  the  growth  associated  with  acro- 
megalic symptoms  has  interfered  with  another  part  of  the  gland,  such 
as  the  pars  intermedia,  with  a  different  function.  The  pars  intermedia 
has  never  been  carefully  studied  in  those  cases  of  acromegaly  in  which 
genital  disturbances  and  adiposity  formed  a  prominent  part  of  the 
clinical  picture. 

Local  Symptoms. — These  depend  upon  the  direction  in  which  the 
tumor  enlarges.  A  tumor  may  enlarge  downward  without  giving  rise 
to  symptoms  due  to  pressure  on  the  optic  nerves.  Tumors  of  the  in- 
fundibular region  involve  the  optic  nerve  early,  so  that  unilateral  or 
bilateral  hemianopsia  may  be  one  of  the  earliest  symptoms.  If  the 
tumor  grows  posteriorly,  spasticity  may  develop  from  pressure  on  the 
crura,  while  disturbances  of  smell  and  taste  follow  involvement  of  the 
uncinate  gyrus,  and  mental  disturbances,  involvement  of  the  frontal  lobe. 

Choked  disc  is  apparently  much  less  common  with  hypophyseal 
than  other  intracranial  growths.  Bartels  has  collected  40  cases  of 
tumors  of  the  hypophysis  and  studied  their  relation  to  choked  disc. 
In  50  per  cent,  of  these  there  was  simple  bilateral  atrophy  and  one  uni- 
lateral atrophy,  in  15  per  cent,  double  choked  disc,  in  15  per  cent,  neuritis 
with  subsequent  atrophy,  and  in  10  per  cent,  there  was  no  change  at  all. 
The  visual  defect  is  almost  always  bilateral.  According  to  Uhthoff ,  paral- 
ysis of  the  ocular  muscles  occur  in  25  per  cent,  of  the  cases.  The  third 
nerve  is  the  one  most  frequently  affected.  Among  31  cases  of  ocular 
palsies  associated  with  hypophyseal  growths,  the  third  nerve  was  affected 
not  less  than  28  times.  Often  the  paralysis  is  partial,  only  the  levator 
palpebrae  being  affected.     The  sixth  nerve  is  rarely  involved,  and  at 
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the  time  Uhthoff  made  his  report  there  were  no  isolated  instances  of 
paralysis  of  the  fourth  nerve. 

X-Ray  Examination  of  the  Sella  Turcica. — Since  Oppenlieim  in  1899 
demonstrated  a  widening  of  tlie  sella  turcica  with  a  hypophyseal  gro'wth, 
numerous  articles  have  been  published  upon  the  appearance  of  the  base 
of  the  skull  under  normal  and  pathologic  conditions. 

Under  normal  conditions  the  bony  boundaries  are  very  distinct  in 
a;-ray  pictures,  and  the  cavity  in  the  sella  turcica  seems  to  be  constricted 
above  by  the  approximation  of  the  anterior  and  posterior  clinoid  process. 
The  sella  gradually  enlarges  when  the  hypophysis  is  the  seat  of  a  tumor, 
and  disappearance  of  bone  or  osteoporosis  can  be  made  out  early. 
These  bone  changes  appear  early  and  are  usually  most  pronounced  in 
the  posterior  clinoid  processes  and  clivus. 

The  changes  in  the  contour  of  the  sella  depend  upon  the  direction 
in  which  the  tumor  enlarges.  A  tumor  may  enlarge  downward  and 
destroy  the  floor  of  the  sella,  invading  the  sphenoidal  sinus,  and  later  the 
nasopharynx.  In  another  case  the  tumor  may  grow  backward,  destroy- 
ing the  posterior  chnoid  process  and  the  back  of  the  sella,  while  m  other 
cases,  such  as  tumors  of  the  infundibulum,  the  growth  enlarges  upward, 
thus  widening  the  entrance  to  the  cavity  of  the  sella. 

Treatment. — The  treatment  of  diseases  of  the  hypophysis  should  be 
considered  as  both  medical  and  surgical.  At  present  medical  therapy 
confines  itself  to  treatment  after  the  removal  of  tumors.  It  is  possible, 
however,  that  certain  types  of  hypopituitarism  and  dj^spituitarism  may 
ultimately  be  regulated  by  the  extracts  of  this  oi  other  glands  of  internal 
secretion. 

The  gland  may  be  approached  for  surgical  procedures  by  two  routes. 
These  may  be  classified  as  follows: 

A.  Intracranial. 

1.  Through  the  anterior  fossa. 

2.  Through  the  temporal  fossa. 

B.  Transphenoidal. 

1.  Through  the  nose. 

a.  Supranasal. 
h.  Infranasal. 

2.  Through  the  mouth. 

The  transphenoidal  has  been  the  route  of  choice  in  the  majority 
of  operations  performed  up  to  this  time. 

The  Intracranial  Route. — 1.  Through  the  Anterior  Fossa.- — Kiliani 
suggested  the  possibility  of  raising  a  bilateral  frontal  bone  and  dural 
flap.  The  anterior  lobes  were  then  to  be  raised.  In  one  case  where  this 
procedure  was  used  by  McArthur,  Church  reports  that  there  was  con- 
siderable laceration  of  brain  tissue,  and  although  a  tumor  was  removed, 
the  patient  succumbed  within  a  few  hours. 

Krause  has  suggested  an  extradural  route  by  which  a  unilateral 
frontal  bone-flap  is  made,  the  frontal  lobe  is  raised,  and  the  dura  incised 
in  the  neighborhood  of  the  anterior  clinoid  process.  Borchardt  at- 
tempted this,  but  desisted  because  of  the  excessive  hemorrhage.    Bogo- 
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jawlensky  has  reported  a  case  operated  upon  successfully  by  a  modified 
Krause  method.  The  operation  was  done  in  two  stages:  At  the  first 
step  a  bone  and  skin  flap  was  made  of  the  right  frontal  bone;  one  leg 
of  the  triangle  lying  parallel  with  the  orbit  and  2|  cm.  above  it,  the 
other  lying  2^  cm.  from  the  median  line  and  being  9  cm.  long.  The 
bone  was  removed  along  these  lines,  but  the  flap  was  not  raised.  Later 
the  flap  was  raised  and  the  dura  incised  along  parallel  lines;  the  dural 
flaps  being  turned  up  and  down  respectively.  The  brain  was  then 
easily  raised  and  the  tumor  protruding  above  the  optic  chiasm  was  re- 
moved with  a  sharp  curet.     The  patient  made  a  satisfactory  recovery. 

McArthur  has  recently  operated  upon  a  case  by  removing  one 
superior  orbital  ridge  and  preserving  it  in  normal  salt  solution.  The 
part  of  the  orbital  roof  remaining  was  then  removed  down  to  the  optic 
foramen.  The  dura  was  then  incised  and  the  tumor  protruding  from 
the  sella  turcica  removed  by  the  curet.  The  preserved  orbital  ridge 
was  replaced  in  position  and  the  wound  closed. 

2.  Through  the  Middle  Fossa. — Caton  and  Paul  originally  suggested 
this  route,  and  it  has  been  used  by  Horsley  in  his  cases.  His  results 
have  not  been  published.  Dalgren  and  others  have  attempted  to  use 
this  route,  but  were  compelled  to  desist  because  of  hemorrhage. 

Silbermarck,  following  cadaver  experiments,  has  recently  suggested 
an  operation  by  bilateral  craniotomy,  after  the  method  used  on  dogs  by 
Gushing.     This  allows  the  brain  to  be  dislocated  more  easily. 

The  Transphenoidal  Method. — The  credit  of  bringing  this  method 
before  the  profession  should  be  given  to  Schloffer,  although  it  is  probable 
that  the  original  Schloffer  method  will  be  employed  but  seldom  in  the 
future. 

Supranasal  Routes. — Schloffer  turned  the  nose  to  the  right,  excised 
the  turbinates,  the  ethmoid  cells,  and  the  septum,  removed  the  inner  wall 
of  the  left  orbit  down  to  the  optic  foramen  and  the  inner  wall  of  the  an- 
trum of  Highmore,  with  a  portion  of  the  nasal  projection  of  the  left 
superior  maxilla,  and  then  removed  the  tumor  through  the  sphenoid  cells. 

Von  Eiselsberg  and  Hochenegg  operated  without  removing  the 
orbital  or  antral  wall.  The  latter  makes  an  osteoplastic  flap  of  the 
bone  over  the  frontal  sinuses.  They  have  operated  upon  several  cases 
by  this  method. 

Lowe  suggested  several  plans,  the  one  which  he  most  strongly  urged 
being  the  making  of  a  longitudinal  incision  a  little  to  one  side  of  the 
median  line  of  the  nose.  The  bone-flaps  are  then  turned  back,  the  eth- 
moid cells,  turbinates,  and  septum  are  removed,  and  the  sphenoid 
entered. 

Moskowicz  and  Tandler  proposed  to  make  an  incision  along  the  side 
of  the  nose  and  to  turn  it  to  one  side.  The  operation  then  proceeded 
through  the  supranasal  region.  They  proposed  to  secure  more  room  at 
times  by  the  removal  of  the  nasal  process  of  the  superior  maxilla  and  the 
under  wall  of  the  frontal  sinuses.  The  operation  was  performed  in  tAvo 
stages:  the  first  part  carried  the  operation  down  into  the  sphenoid  cells 
as  described  above ;  a  flap  of  skin  was  then  secured  from  the  forehead  and 
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turned  in  along  the  cribiform  plate,  the  tip  reaching  into  the  sphenoid 
cells.  This  was  done  with  the  idea  of  preventing  meningitis.  At  the 
second  operation  the  floor  of  the  sella  turcica  was  broken  down  and  the 
tumor  removed. 

Chiari  reports  2  cases  upon  which  he  operated  by  a  modification  of 
Schloffer's  m.ethod.  The  periosteum  was  lifted  off  of  the  frontal  process 
of  one  side  of  the  nose  and  from  the  inner  wall  of  the  orbit,  the  bones 
were  then  resected  with  portions  of  the  ethmoid  and  intranasal  struc- 
tures. While  this  route  is  somewhat  shorter,  it  is  questionable  if  it  is 
superior  to  the  other  supranasal  routes. 

Kocher  made  an  incision  so  as  to  separate  the  cartilaginous  from  the 
bony  nose.     The  nasal  bones  were  then  separated  in  the  middle  and 


Fig.  117. — Showing  Line  of  Incision  Under  Nares  and  Increase  of  Al.e.     (Kanavel.) 


turned  one  to  each  side,  making  a  double  trap-door.     The  succeeding 
steps  do  not  differ  from  the  Von  Eiselsberg  procedures. 

Infranasal  Routes. — This  route  was  proposed  by  one  of  us  (Kanavel) 
as  much  simpler  and  safer  than  those  which  proceed  by  the  superior 
part  of  the  nose,  as  in  the  Schloffer  method.  It  was  argued  that  the 
supranasal  route  necessitated  a  disfiguring  scar  and  the  removal  of  the 
ethmoid  cells  and  the  septum.  These  undesirable  results  were  avoided 
by  the  infranasal  route,  and,  moreover,  the  danger  of  infection  through 
the  cribiform  plate  and  of  excessive  hemorrhage  were  avoided.  These 
results  have  all  been  borne  out  by  experience.  By  the  method  proposed, 
a  skin  incision  is  made  in  the  crease  of  the  alse  of  the  nose  and  close  under 
the  nares  (Fig.  117).    The  nasal  spine  is  then  cut  with  the  bone  forceps, 
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the  nose  entered,  and  with  a  Ballenger  swivel  knife  the  cartilaginous 
septum  is  cut  from  its  base  and  from  the  perpendicular  plate  of  the 
ethmoid  (Fig.  118).  This  permits  us  to  turn  the  nares  with  the  attached 
cartilage  upward.  The  bone  of  the  septum  lying  in  the  line  of  the 
sphenoid  cells  is  then  removed  by  bone-biting  forceps.  If  the  cells 
are  not  entered  when  tearing  the  septum  away,  their  location  is  deter- 
mined by  the  foramina  and  they  are  entered  by  a  chisel.  The  anterior 
wall  is  removed  by  a  Schmittheusen  punch  forceps;  the  sella  is  then 
entered  by  means  of  a  chisel  and  the  shell  of  bone  removed  in  the  same 
manner.     It  may  be  necessary  to   remove  the  inferior  and  middle 


Fig.  118. — Showing  Technic  op  Infranasal  Approach.     (Kunavcl.) 
V,  Vomer;  E,  perpendicular  plate  of  the  ethmoid;  C,  cartilaginous  septum;  S,  sphenoid  cells;  H,  hypo- 
physis; b-a,  line  of  incision  of  cartilage. 


turbinates,  in  which  case  a  two-step  operation  should  be  done,  the 
turbinates  being  removed  under  cocain  a  few  days  previous  to  the  major 
operation.  Halstead  (A.  E.)  modified  this  procedure  by  making  the 
primary  incision  at  the  labiobuccal  groove  under  the  upper  lip.  The 
nose  is  then  raised  with  the  adjacent  muscles  of  the  face  (Fig.  119). 
The  succeeding  steps  are  as  described  above.  This  work  was  done 
independently  of  Lowe,  whose  general  suggestion  of  the  same  route 
had  never  been  followed  up.  The  credit  for  the  procedure  should 
be  given  to  Halstead,  who  used  and  popularized  the  method,  Fien 
later  suggested  the  same  technic  as  Halstead,  except  that,  in  addi- 
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tion  to  the  other  structures,   he  removed  one  wall  of  the  antrum  of 
Highmore. 

Various  other  methods  of  approach  have  been  suggested,  such  as 
splitting  the  superior  maxilla,  and  separating  the  hard  from  the  soft 
palate,  with  or  without  dividing  the  inferior  maxilla  at  the  symphysis. 
Lowe  has  suggested  making  an  incision  between  the  angle  of  the  jaw 
and  the  base  of  the  tongue,  where  few  structures  would  be  severed. 
This  gives  ready  access  to  the  nasopharynx.     Unfortunately,  however, 


Fig.  119. — Halste.\d's  Method  op  Approach. 
Nose  and  lip  retracted  after  division  of  septum.     Turbinate  bodies  exposed. 


this  strikes  the  sphenoid  cells  and  the  sella  at  an  oblique  angle,  making 
the  operation  here  difficult  or  impossible. 

The  operation  of  Hirsch  should  be  considered  in  a  separate  class.  He 
operates  under  local  anesthesia  in  several  stages. 

In  his  earlier  cases  he  removed  the  inferior  and  miiidlo  turbinates 
at  the  first  sitting;  at  the  second,  the  anterior  and  ])osterior  ethmoids: 
at  the  third,  the  anterior  wall  of  the  sphenoid  with  the  impinging  septum, 
and  at  a  fourth,  the  anterior  wall  of  the  sella  turcica.  The  tumor  was 
then  removed  by  a  curet.     Later  he  suggested  the  submucous  route 
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and  urged  it  as  a  means  of  lessening  the  dangers  of  infection.  He  has 
described  his  technic  as  follows: 

''  The  mucous  membrane  of  both  sides  of  the  nasal  septum  is  desensi- 
tized with  a  20  per  cent,  cocain  solution.  An  incision  is  now  made  along 
the  anterior  edge  of  the  quadrangular  cartilage,  through  the  mucous 
membrane  of  one  side,  down  to  the  cartilage,  and  the  mucous  membrane 
is  raised  by  means  of  a  raspatorium,  together  with  perichondrium  and 
periosteum,  from  the  cartilage  and  bone.  The  cartilage  is  now  incised 
I  cm.  from  the  original  incision  and  a  raspatorium  slipped  between  the 
perichondrium  and  the  cartilage  and  carried  to  the  posterior  border  of  the 
septum;  the  mucous  membrane,  together  with  the  perichondrium  and 
periosteum,  are  now  raised  from  cartilage  and  bone  on  this  side.  The 
membranes  are  now  held  apart  by  a  nasal  speculum  and  in  this  way  a 
medial  nasal  cavity  formed  in  which  one  sees  the  bare  cartilage.  This 
is  removed  with  one  sweep  of  the  cartilage  knife,  and  the  vomer  and 
the  perpendicular  plate  of  the  ethmoid  are  resected  with  the  aid  of  a 
bone  forceps.  Up  to  the  present  this  operation  is  identical  with  Killian's 
submucous  septum-resection. 

"  To  bare  the  wall  of  the  sphenoidal  cavity  it  is  necessary  that  the 
mucous  membrane  of  the  vomer  where  it  joins  the  sphenoid  be  separated 
from  the  bone.  This  is  very  easily  done,  after  which  the  mucous  mem- 
brane is  separated  from  the  anterior  surface  of  the  sphenoid  on  both  sides 
as  far  as  the  ostium  sphenoidale,  so  that  the  raspatorium  falls  into  the 
sphenoidal  cavity.  Now  through  this  sack  of  mucous  membrane  one 
removes  the  posterior  part  of  the  vomer  and  the  rostrum  sphenoidale  with 
the  bone  forceps,  and  with  several  strokes  of  a  chisel  one  breaks  through 
the  anterior  wall  of  the  sphenoid  cavity,  and  after  removing  the  sphenoidal 
septum  one  sees  the  hypophyseal  prominence  in  its  entirety. 

"After  opening  the  sella  turcica  and  the  dura  of  the  hypophysis  re- 
spectively, the  hypophyseal  tumor  lies  free  in  the  sphenoidal  cavity." 

Choice  of  Operation.  Intracranial  Versus  Transphenoidal. — At 
the  present  time  one  cannot  say  definitely  which  proceelure  will  be  the 
one  of  choice.  Certain  general  principles  can  be  laid  down,  however, 
and  the  lines  of  future  work  suggested. 

The  transphenoidal  route  cannot,  unfortunately,  be  rendered  abso- 
lutely aseptic,  therefore  meningitis  is  always  a  possibility,  although 
that  menace  is  growing  less  as  our  experience  accumulates.  One  cannot 
remove  all  the  tumor  when  it  has  extended  widely  outside  of  the  sella 
turcica.  The  route  is  not  available  for  tumors  lying  in  juxtaposition 
to  the  hypophysis,  and  hence  giving  rise  to  hypophyseal  symptoms. 

The  intracranial  route  is  not  feasible  for  tumors  confined  to  the  sella 
turcica.  It  can  be  only  palliative  in  a  majority  of  cases,  since  it  does 
not  become  the  operation  of  choice  until  the  tumor  is  far  advanced,  and 
in  most  cases  it  will  be  impossible  to  remove  the  part  of  the  tumor  lying 
in  the  sella  turcica. 

Therefore,  we  may  say  that  tumors  lying  for  the  most  part  in  the 
sella  turcica  should  be  reached  by  the  transphenoidal  route.  Cysts 
may  be  reached  and  drained  by  either  route,  but  more  permanent  results 
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may  be  hoped  for  from  the  transphenoidal  route,  since  this  affords  room 
to  grow  and  makes  subsequent  puncture  and  drainage  easy.  Tumors 
that  have  surely  grown  beyond  the  sella  turcica  can  be  reached  Ijy  the 
intracranial  route.  Neighborhood  tumors  may  be  reached  in  the  same 
manner.  In  this  connection  it  should  be  remembered  that  in  case  of 
future  growth  the  transphenoidal  route  gives  a  decompression  opening 
for  the  local  structures  as  well  as  for  the  brain,  while  the  intracranial, 
in  a  majority  of  cases,  gives  relief  for  general  brain  pressure  only.  In 
general  then,  in  old  cases  in  which  palliation  only  is  sought,  the  intra- 
cranial route  is  the  operation  of  choice;  in  those  in  which  we  hope  for 
permanent  results  we  must  use  the  transphenoidal,  although  the  danger 
of  infection  is  greater.  It  is  to  be  hoped  that  the  future  may  suggest 
some  intracranial  route  that  will  offer  permanent  relief  with  a  minimum 
of  danger. 

Choice  of  Individual  Operation. — Not  enough  operations  have  been 
attempted  by  the  intracranial  method  to  choose  between  them.  Horsley 
has  apparently  had  good  results  with  the  approach  through  the  middle 
fossa,  although  his  immediate  and  ultimate  results  have  not  been 
published.  The  method  of  McArthur  or  that  method  combined  with  a 
preliminary  Krause  flap  would  seem  to  offer  many  advantages  in  ex- 
tensive growths. 

Of  the  transphenoidal  methods,  an  experience  with  3  cases  leads 
us  to  reiterate  the  statements  made  in  our  previous  papers,  namely, 
that  the  infranasal  approach,  as  described  by  one  of  us  (Kanavel), 
or  some  of  its  modifications  (Halstead,  Hirsch),  should  be  the  operation 
of  choice.  While  all  credit  should  be  given  to  Schloffer,  Von  Eiselsberg. 
Hochenegg,  and  others  who  have  operated  earlier  by  the  supranasal 
route,  when  one  contrasts  the  ease  and  simplicity  of  the  infranasal 
approach  with  the  mutilation,  difficulty,  and  added  danger  of  infection 
by  the  supranasal,  the  latter  will  surely  be  abandoned. 

Concerning  the  modifications  of  the  infranasal  route,  the  labio- 
buccal  incision  of  Halstead  has  given  a  most  brilliant  result  in  the  hands 
of  its  originator.  It  has  the  advantage  of  leaving  absolutely  no  scar 
upon  the  face,  and  the  disadvantage  of  having  the  incision  and  operative 
field  in  the  mouth.  To  avoid  the  increased  danger  of  an  aspiration  pneu- 
monia, Halstead  gives  the  anesthetic  through  a  tracheotomj'  wound. 

Making  the  incision  in  the  crease  under  the  nose  has  the  advantage 
of  having  a  field  entirely  outside  of  the  mouth,  and  the  disadvantage  of 
the  scar,  although  in  4  cases  which  came  under  our  observation  this 
was  invisible  to  ordinary  inspection. 

The  operation  of  Fien  is  unnecessarily  extensive. 

The  operation  of  Hirsch  should  receive  most  serious  consideration. 
In  those  cases  in  which  the  tumor  is  small  or  a  cyst  is  present,  it  is 
probable  that  the  submucous  operation  can  be  done  in  stages  with  a 
minimum  of  danger.  Yet  where  the  nasal  cavity  is  small,  or  where  we 
wish  to  remove  as  much  of  the  tumor  as  is  possible,  a  more  extensive 
field  will  be  found  advisable.  If  the  method  of  Hirsch  is  employed  we 
would  suggest  in  certain  cases  the  possibility  of  cutting  the  basal  attach- 
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ment  of  the  septum  of  the  external  nares  and  turning  this  aside.  This 
would  add  materially  to  the  room.  It  is  possible,  of  course,  to  add  the 
submucous  principle  to  any  of  the  intranasal  procedures. 

Indications  for  Operation. — The  indications  for  operation  in  cases 
of  hypophyseal  disease  may  be  classified  as  absolute  and  relative.  Oper- 
ation is  absolutely  indicated  in  those  cases  in  which  the  tumor  imme- 
diately jeopardizes  the  life  of  the  individual  or  is  causing  progressive 
blindness.  It  is  relatively  demanded  when  because  of  perverted, 
increased,  or  decreased  secretion,  the  well  being,  and  ultimately,  the 
life  of  the  individual,  is  threatened.  Therefore,  if  the  tumor  is  growing 
rapidly  or  has  grown  to  a  large  size,  or  if  a  cyst  has  suddenly  filled,  we 
will  have  pressure  symptoms  both  locally  and  generally  that  will  impera- 
tively demand  intervention.  As  the  safety  of  the  operation  increases, 
the  field  of  the  relative  demand  will  be  broadened.  Just  how  far  this 
will  extend  cannot  be  fully  stated  now,  when  our  knowledge  of  the  per- 
verted states  is  limited.  However,  most  surgeons  are  in  accord  in 
believing  that  the  adipose-genital  type  should  be  subjected  to  operation, 
and  many  believe  that  all  cases  of  acromegaly  fall  into  the  same  class. 
In  this  connection  one  must  remember  that  many  cases  of  acromegaly 
have  already  reached  the  neutral  stage,  or  have  passed  over  into  the 
stage  of  hypopituitarism,  hence  unless  operation  is  demanded  because 
of  pressure  symptoms  it  may  be  unnecessary  or  even  inadvisable. 

Principles  of  Operative  Technic. — Prevention  of  Infection. — Gushing 
and  Crowe  have  urged  the  use  of  urotropin  internally,  beginning  three 
days  before  operation  and  continuing  until  recovery.  Experimental 
and  clinical  evidence  supports  the  theory  that  this  may  be  of  benefit, 
but  several  cases  which  proved  fatal  in  spite  of  it  attest  that  it  is  not  an 
absolute  preventive  of  meningitis. 

In  a  case  operated  upon  by  one  of  us  (Kanavel)  an  attempt  was 
made  to  prevent  meningitis  by  prophylactic  injections  of  antistrepto- 
coccus  serum,  50  c.c.  being  given  on  the  day  previous  to  the  operation. 
The  opsonic  index  was  determined  daily.  It  remained  normal  or  above 
until  the  third  postoperative  day,  when  it  fell  below  normal.  At  this 
time  a  second  injection  of  50  c.c.  was  given,  with  the  result  that  the 
index  again  went  to  above  normal  and  remained  there.  At  no  time  was 
there  any  evidence  of  streptococcus  infection  of  any  kind.  At  the  end 
of  three  weeks  the  patient,  who  had  set  that  day  to  return  home,  sud- 
denly presented  the  evidence  of  meningitis  and  died  four  days  after- 
ward. The  culture  of  the  cerebrospinal  fluid  showed  a  pure  culture 
of  a  pneumococcus. 

At  the  time  of  the  operation  the  nose  should  be  as  aseptic  as  possible. 
There  should  be  no  evidence  of  acute  rhinitis  or  any  infection.  The 
nasal  packing  should  be  removed  early. 

Anesthesia. — If  the  transphenoidal  operation  is  done,  Smoler,  Hal- 
stead,  and  others  advise  a  preliminary  tracheotomy,  for  the  adminis- 
tration of  the  anesthetic  through  a  tube,  since  several  deaths  have 
been  reported  as  due  to  aspiration  pneumonia. 

We  have  given  our  patients  the  anesthetic  by  the  rectum,  after  the 
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method  described  by  Churchill,  with  absolute  satisfaction.  In  those 
cases  in  which  the  wound  does  not  communicate  with  the  mouth,  any 
of  the  methods  by  which  the  anesthetic  is  conveyed  by  a  tube  into  the 
pharynx,  as  in  any  face  operation,  may  be  used  with  satisfaction. 

Hemorrhage. — The  usual  postnasal  plug  will  prevent  completely 
the  blood  from  running  down  the  pharynx. 

As  a  preliminary  the  nose  may  be  packed  ten  minutes  Vjefore  the 
operation  with  a  strip  of  gauze  saturated  with  adrenalin  chlorid,  1 :  1000. 
Care  should  be  taken  not  to  use  too  much  adrenalin,  since  in  a  prolonged 
operation  a  stage  of  vasodilation  will  follow  the  primary  constriction, 
making  the  hemorrhage  annoying.  The  head  should  be  elevated  and 
the  patient  placed  in  a  half-sitting  position,  so  that  the  blood  will  run 
away  from  rather  than  into  the  field  of  operation. 

Illumination. — The  operator  will  do  well  to  provide  himself  with  an 
exceptionally  good  light,  such  as  the  Kirstein  or  similar  headlight. 
With  this  the  operator  will  have  little  difficulty  in  illuminating  the  field 
of  operation,  especially  if  the  room  be  darkened. 

Drainage  of  the  Nose. — After  the  operation  is  completed  it  is  well  to 
leave  the  posterior  nasal  plug  in  for  several  hours  and  also  to  pack  the 
nose  to  prevent  hemorrhage.  The  packing  should  be  removed  as  soon 
as  possible.     Bismuth  gauze  has  been  the  most  satisfactory. 

Instruments. — It  is  well  to  provide  slender  long  instruments  for  use. 
The  various  sphenoidal  sinus  instruments  used  by  the  rhinologists  will 
be  found  valuable.  Where  the  nose  is  turned  up,  a  Jansen's  mastoid 
retractor  will  be  of  great  value  in  keeping  the  field  open  and  will  dispense 
with  unnecessary  hands.  A  long  slender  chisel  curved  at  the  end  at 
an  angle  of  about  thirty  degrees  will  aid  one  in  entering  the  sella  turcica 
safely.  On  this  can  be  marked  the  distance  from  the  nasal  spine  to  the 
sella  turcica,  as  estimated  from  the  a:-ray  plate. 

Identification  of  Area. — No  operation  upon  the  hypophysis  should  be 
undertaken  without  careful  study  of  a;-ray  plates  taken  at  various  angles. 
If  a  stereoscopic  a:-ray  picture  can  be  made  it  will  aid  materially.  The 
relations  and  the  probable  depth  of  the  sella  turcica  can  be  studied  by 
these.  The  probable  outline  of  sphenoidal  cells  can  be  determined, 
as  well  as  the  amount  of  bone  it  will  be  necessary  to  remove.  Careful 
measurements  on  the  a:-ray  plate  of  the  distance  from  the  nasal  spine 
to  the  sphenoidal  sinus  and  to  the  anterior  wall  of  the  sella  should  be 
made,  and  from  these  should  be  estimated  the  probable  distances  that 
will  be  found  in  the  patient. 

It  will  be  well  to  insert  a  small  plug  of  gauze  or  other  material  in  the 
sphenoidal  ostia  or  openings  before  putting  the  patient  to  sleep,  since 
this  will  identify  them  at  the  time  of  operation  and  save  considerable 
time. 

The  especial  dangers  to  be  contended  with  are  that  the  ethmoid  cells 
may  be  mistaken  for  the  sphenoids;  that  we  may  go  too  low  and  enter 
the  pons  or  medulla;  that,  laterally,  we  may  enter  the  cavernous  sinus; 
and  above,  that  we  may  injure  the  optic  nerve.  No  surgeon  should 
attempt  the  operation  without  a  thorough  familiarity  with  the  anatomy 
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Fig.  120. — Drawings  from  Various  Skulls,  Showing  Various  Anomalies  of  the  Ordinaet  Type 
OF  Sell^  Turcica  and  Sphenoidal  Sinuses. 

1, 2,  Favorable  conditions  for  operation;  3,  absence  of  sphenoidal  sinuses;  4,  small  sphenoidal 
sinuses;  5,  thick  bone  surrounding  sphenoidal  sinuses;  6,  thick  bone  between  sphenoidal  sinuses  and 
anterior  margin  of  sella  turcica.  This  condition  also  illustrated  by  6;  7,  no  projection  of  sinuses  be- 
neath sella  turcica — this  condition  also  illustrated  by  6;  8,  thin  dorsum  selte — see  also  11  and  12;  9, 
irregular  sphenoidal  septum;  10,  downward  projection  of  the  portion  of  the  sphenoid  which  lodges  the 
optic  chiasm;  11,  shallow  sella  turcica;  12,  downward  projection  of  the  cribriform  plate. 


of  the  parts,  especially  of  the  more  common  variations  from  the  normal, 
nor  without  rehearsing  the  operation  on  the  cadaver.  Theoretically, 
the  sella  should  bulge  into  the  sinus.     That  it  frequently  does  not,  both 
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operative  experience  and  anatomic  study  has  convinced  us.  When  one 
has  entered  the  sella,  if  a  probe  is  passed  under  the  hypophysis,  one 
should  be  able  to  follow  the  floor  of  the  sella  back  to  its  posterior  wall. 
This  is  of  especial  aid  in  orientation. 

The  possibility  of  serious  mistake  was  so  apparent  that  one  of  us 
(Kanavel)  has  made  an  especial  investigation  of  the  subject.  Through 
the  kindness  of  Professor  Ranson,  of  the  Northwestern  University 
School,  Mr.  Gibson,  of  the  Anatomical  Department,  was  assigned  to 
this  subject  and  made  a  careful  study  of  107  skulls,  taking  accurate 
measurements.  The  results  of  his  study  may  be  briefly  summarized 
as  follows: 

In  101  of  the  107  skulls  examined  the  distance  from  the  nasion  to  the  sella 
turcica  varies  between  56  and  68  mm.,  or,  in  other  words,  a  variation  of  about 
^  inch.  Those  not  falhng  within  these  limits  measure  55,  70,  69,  51,  .54,  and  69  mm. 
The  skulls  having  the  larger  measurements  show  in  general  a  greater  distance  from 
the  nasion  to  the  inion.  Thus  the  variation  in  the  above  measurements  is  due  in 
part  to  differences  in  size  of  the  entire  skull,  as  well  as  to  differences  in  the  relations 
of  parts  to  each  other.     (See  Fig.  120.) 

The  distance  from  the  anterior  nasal  spine  to  the  sella  turcica  varies  between 
70  and  85  mm.  in  92  of  the  skulls;  8  fall  without  these  limits,  and  in  7  the  spine  was 
broken  away.  The  variations  in  these  measurements  are  partly  accounted  for  by  the 
great  difference  in  the  prominence  of  the  nasal  spine  in  different  skulls. 

The  most  striking  variation  in  size  and  relations  is  that  presented  by  the  sphe- 
noidal sinuses.  In  two  of  the  skulls  they  were  entirely  absent  and  practically  so  in  a 
third,  there  being  a  small  cell  on  one  side.  (See  No.  3,  Fig.  120.)  In  22  of  the  skulls 
the  sinuses  reduce  the  body  of  the  sphenoid  to  a  mere  shell,  while  in  9  they  occupy 
only  a  small  portion  of  the  body  of  the  bone.  (See  Nos.  4,  S,  and  12,  Fig.  120.) 
This  variation,  however,  is  chiefly  in  their  backward  and  downward  extent,  the 
anterior  and  superior  boundaries  being  fairly  constant,  and  the  bone  sufficiently 
thin  to  offer  little  resistance  to  entrance  through  their  anterior  wall.  One  skull 
presents  a  marked  exception  to  this  rule,  the  sinuses  being  surrounded  on  all  sides  by 
a  thick  layer  of  dense  bone.     (No.  5,  Fig.  120.) 

The  variation  in  the  posterior  wall  of  the  sinuses  is  of  special  interest.  In  9  of 
the  specimens  a  considerable  thickness  of  cancellous  bone  would  have  to  be  removed 
before  the  hypophysis  would  be  reached.  Not  only  in  these  9,  but  also  in  15  others, 
the  sphenoidal  sinuses  did  not  extend  backward  beneath  even  the  anterior  portion 
of  the  sella,  and  on  this  account  its  exact  location  would  be  very  difficult  to  determine. 
(Nos.  4  and  7,  Fig.  120.)  So  it  appears  that  in  24  of  those  examined  the  sella  turcica 
does  not  project  into  the  sphenoidal  sinuses.  On  the  other  hand,  the  backward  extent 
of  the  sinuses  may  be  such  that  a  mere  shell  of  bone  lies  between  them  and  the  cranial 
cavity.  Thus  in  37  of  the  skulls  the  bone  was  2  mm.  or  less  in  thickness,  and  in 
19  of  this  number  the  bone  was  translucent.      (Nos.  S,  11,  and  12,  Fig.  120.) 

Another  complication  which  may  arise  is  an  unusual  downward  projection  of  the 
cribriform  plate  and  adjoining  superior  surface  of  the  sphenoid,  so  that  in  entering 
by  a  supranasal  route  the  operator  might  pass  completely  beneath  the  sella  turcica. 
This  condition  was  marked  in  4  of  the  skulls.  (No.  12,  Fig.  120.)  He  may  also  be 
in  danger  of  passing  beneath  in  those  cases  where  it  is  unusually  shallow,  and  has  an 
abrupt  backward  slope  instead  of  projecting  markedly  downward.  (No.  1 1 ,  Fig.  120.) 
Eight  were  of  this  type. 

On  the  other  hand,  the  surface  of  the  sphenoid  between  the  optic  groove  and  the 
sella  turcica,  instead  of  continuing  backward  in  the  same  general  plan  as  the  sphe- 
noidal surface  anterior  to  the  optic  groove,  may  project  well-nigh  vertically  down- 
ward. This  downward  projection  might  easily  be  taken  for  the  anterior  margin  of 
the  sella  turcica,  in  which  case  the  optic  chiasm  rather  than  the  hypojihysis  would 
be  exposed.     (No.  10,  Fig.  120.)     This  condition  exists  in  6  of  the  specimens. 

Irregularities  of  the  sphenoidal  septum  add  to  the  surgeon's  difficulties.  The 
sinuses  are  seldom  of  equal  size  and  the  septum  often  extends  obliquely  or  in  a  few 
cases  even  transversely  across  the  median  plane.  Such  an  irregular  septum  might 
be  taken  either  for  the  floor  or  the  roof  of  the  sphenoid  sinuses,  according  to  its 
position  and  to  the  method  of  approach  adopted  b}'  the  surgeon,  and  the  true  posi- 
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tion  of  the  hypophysis  thus  be  obscured.  (No.  9,  Fig.  120.)  Septa  which  were 
regarded  as  offering  serious  embarrassment  to  the  operator  were  found  in  2  skulls. 
Nos.  1  and  2  in  Fig.  120  illustrate  skulls  presenting  favorable  conditions  for 
operation,  or,  in  other  words,  not  offering  any  of  the  peculiarities  mentioned  above. 
Thirty-four  of  this  kind  were  found,  or  .32  per  cent. 

SUMMARY. 

107  skulls  examined.  Number.  Per  cent. 

Sphenoidal  sinuses  absent.     (No.  3,  Fig.  120.) 2  2 

Sphenoidal  sinuses  small.     (No.  4,  Fig.  120.) 9  8.5 

Compact  bone  surrounding  sinuses.     (No.  .5,  Fig.  120.) 1  1 

Thick  layer  of  bone  between  sinuses  and  sella.     (No.  6,  Fig.  120.) ....  9  8. .5 

No  projection  of  sinuses  beneath  sella.     (No.  7,  Fig.  120.) 24  22 

Large  sphenoidal  sinuses.     (No.  8,  Fig.  120.) 22  20.5 

Thickness  of  posterior  wall  of  sphenoidal  sinuses  2  mm.  or  less.     (No. 

8,  Fig.  120.) 37  34.5 

Shallow  sella  turcica.     (No.  11,  Fig.  120.) _. 8  77.5 

Downward  projection  of  cribriform  plate.     (No.  12,  Fig.  120.) 4  4 

Optic  chiasm  especially  endangered.     (No.  10,  Fig.  120.) 6  5.5 

Irregular  sphenoidal  septum.      (No.  9,  Fig.  120.) 2  2 

Skulls   offering   favorable   conditions   for   approach   to   hydrophvsis. 

(Nos.  1  and  2,  Fig.  120.) _. ^_.  .  34  32 

Distance  from  nasion  to  sella  turcica  varies  between  56  and  68  mm.  in  101  94 
Distance  from  anterior  nasal  spine  to  sella  turcica  varies  between  70 

and  85  mm.i  in 92  92 

Treatment  of  the  Tumor. — When  the  tumor  is  reached,  if  there  is 
doubt  as  to  whether  the  hypophyseal  symptoms  are  due  to  tumor  of 
the  hypophysis  or  to  a  neighborhood  tumor,  a  small  piece  may  be  re- 
moved for  diagnosis.  The  anterior  wall  of  the  sella  turcica  having  been 
meanwhile  removed,  much  relief  may  be  hoped  for  from  the  decompres- 
sion. If  the  diagnosis  is  clear,  as  much  of  the  tumor  mass  as  possible 
should  be  removed ;  for  although  complete  removal  of  the  hypophysis  is 
not  compatible  with  life,  it  is  probable  that  if  a  tumor  be  present  we  do 
not  remove  it  all. 

If  a  cyst  be  found,  it  should  be  opened  and  a  strip  of  gauze  packing 
inserted,  after  the  walls  are  scraped  as  well  as  possible.  The  gauze  helps 
to  obliterate  the  cyst  and  also  possibly  aids  in  forming  a  fistula  between 
this  and  the  lining  of  the  sinus  so  that  it  will  not  recur. 

After-treatment. — The  gauze  packing  should  be  removed  from  the 
nose  as  rapidly  as  possible  after  the  danger  of  hemorrhage  has  passed. 
It  is  frequently  advisable  to  aid  free  drainage  by  removing  any  blood- 
clots  or  collected  mucus  from  the  nose  by  swabs  or  washing  and  using  an 
adrenalin  spray  in  the  nose.  Those  patients  suffering  from  hypopituit- 
arism should  be  fed  upon  the  extract  of  the  gland,  and  as  our  knowledge 
now  stands  it  is  better  to  use  the  whole  gland.  It  should  be  used  in  large 
doses,  regulated  possibly  by  Cushing's  sugar  reaction.  In  our  hands, 
however,  this  has  not  been  a  particularly  adequate  test. 

Prognosis. — The  prognosis  as  to  life  following  the  operation  upon 
the  hypophysis  cannot  be  determined  definitely.  In  the  hands  of 
the  inexperienced  the  mortality  will  fall  not  far  short  of  40  per  cent.  In 
the  hands  of  those  who  have  had  some  experience,  it  is  much  less. 
Hirsch  has  operated  upon  12  cases  by  his  endonasal  method,  with  1 

1  This  measurement  made  on  only  100  skulls. 
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death;  von  Eiselsberg,  upon  9  cases,  with  2  deaths.  One  of  us  has  oper- 
ated upon  3  cases,  with  1  death.  Several  cases  are  reported  as  dying  from 
two  to  four  weeks  after  the  operation,  of  edema  of  the  brain.  Whether 
this  was  so,  or  whether  the  cause  of  death  was  an  infection,  is  an  open 
question.  The  Frohhch  type  has  given  the  best  prognosis,  not  alone  as 
to  immediate,  but  also  as  to  ultimate,  result.  Von  Eiselsberg  has  re- 
ported 3  cases,  with  good  results,  2  observed  over  three  years.  Person- 
ally one  of  us  has  such  a  patient  who  has  remained  well  for  over  a  year  and 
a  half.  (See  Figs.  121  and  122.)  It  is  undoubtedly  in  this  t^qoe  that  the 
most  satisfactory  results  are  to  be  found,  although  Halstead  has  operated 

upon  an  adenoma  by  his  method 
with  brilliant  results.  The  patient 
has  been  free  from  all  sjinptoms 
for  over  two  years. 


1''              ^^^^^^^u-i<l 

^^B 

^M 

1 

Fig.    121. — Photograph  of   S.    W.,    Eighteen  Fig.  122. — Photograph    of   S.    W.,   Eighteen 

Years   of   Age.     Frohlich    Type  of   Dis-  Years    of    Age.      Operation,    February, 

EASE.     (Kanavel.)  1911.     (Kanavel.) 

Photograph  one  year  after  operation.     Notice  Photograph    taken    one    year    after    operation. 

the  height,  the  absence  of  hair  on  the  body.     The  Notice  that  scar  under  the  nose  is  invisible. 

excessive  adiposity  which  was  present  before  the 

operation  has  disappeared. 

The  cases  of  acromegaly  show  a  recession  of  the  swelling  of  the  soft 
parts  at  least  and  a  cessation  of  growth  of  the  bone  (Figs.  123  and  124), 
although  observations  have  not  been  made  over  a  long  enough  time  as 
yet  to  determine  the  absolute  result.  Two  of  Hochenegg's  cases  are 
classed  as  "  good  result  "  two  years  after  o]ieration. 

Considerable  improvement  may  be  expected  in  the  clinical  Miiulncss 
after  operation.  The  part  of  the  retina  showing  atrophy  will  not,  of 
course,  show  any  change. 
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The  polyuria  and  glycosuria,  if  present,  will  also  show  improvement. 

In  the  Frohlich  type  the  amount  of  growth  that  will  follow  operation 
and  hypophyseal  medication  is  problematic.  In  our  case  there  has 
been  a  moderate  growth  of  hair,  but  as  yet  no  material  change  in  the  geni- 
talia or  the  epiphysis  of  the  bones.  The  excessive  adiposis  has  disap- 
peared.    Here  also  the  final  reports  must  wait  many  years'  observation. 


Fig.  123. — Frot  Photograph  Taken  Two 
Weeks  After  Operation  for  Acromeg- 
aly.    (Cushingj) 

Shows  situation  of  incision. 


FiGj  124. — From  Photograph  Taken  Three 
Months  After  Operation  fob  Acro- 
megaly. (Gushing.) 

Compare  with  Fig.  123. 


We  do  not  as  yet  know  the  ultimate  results  of  the  strictly  decompression 
operations,  whether  done  by  the  transphenoidal  or  intracranial  routes. 
It  is  probable  that  such  operations  will  be  only  temporarily  palliative. 
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CHAPTER  CXI. 
THE  SURGERY  OF  THE  NECK/ 

By  E.  Wyllys  Andrews,  A.  M.,  M.  D., 

Chicago. 

Anatomic  Considerations. — Great  emphasis  is  to  be  laid  upon 
the  compartments  or  cellular  spaces  of  the  neck.  The  easiest  way  to 
understand  and  memorize  these  is  to  get  a  clear  mental  picture  of 
the  cervical  fascia.  The  simplest  conception  of  this  fascia  is  as  of 
a  tube  divided  by  two  vertical  partitions  into  three  cavities.  The 
tube  or  envelope  surrounds  the  muscles.  The  two  dividing  processes 
are: 

(1)  The  prevertebral. 

(2)  The  pretracheal. 

The  three  cavities  or  compartments  are  formed  between  the  two 
layers  and  extend  from  the  head  to  the  trunk. 

(1)  The  vertebral  compartment  or  "  neck  "  proper  (Fr.,  Nuque; 
Ger.,  Nack),  containing  the  posterior  muscles  and  spine. 

(2)  The  middle  or  visceral  compartment  or  throat  (Fr.,  Cou;  Ger., 
Hals),  containing  trachea,  larynx,  esophagus,  thyroid,  carotid  sheath, 
and  important  nerves.  This  cavity  is  an  open  channel  from  the  skull 
to  the  mediastinum  and  pericardium. 

(3)  The  anterior  compartment,  like  the  posterior,  contains  chiefly 
muscles,  sternomastoid,  depressors  of  the  thyroid,  etc. 

As  already  stated,  these  fibrous  compartments  have  strong  and 
inelastic  walls  which  confine  infections,  pus  collections,  and  even 
malignant  tumors,  so  that  they  spread  more  easily  within  them  than 
across  them.  It  is  vitally  important  to  know  their  relations  in  oper- 
ating for  phlegmon  of  the  neck,  in  dissection  of  glands,  or  removing 
cysts  or  growths. 

Embryonal  Cysts  and  Fistulae. — A  rare  but  interesting  form 
of  congenital  cyst  is  a  pneumatocele  or  air  tumor  of  the  neck.  Brock- 
aert,  in  a  child  one  month  old,  found  a  rounded  lateral  tumor  in  the 
neck,  which  was  resonant  and  disappeared  on  continued  pressure. 
Upon  placing  the  fingers  over  Rosenmiiller's  sinus  in  the  pharynx  the 
air  could  no  longer  be  forced  out.  The  sac  was  a  persistent  second 
branchial  cleft  or  enlargement  of  Pitik's  diverticulum. 

An  improvement  in  operating  for  branchial  fistula  is  von  Hacker's 
method  of  blunt  dissection  of  the  upper  or  deep  part  of  the  tract.     This 
is  the  only  difficult  step.     After  a  probe  is  inserted  it  is  easy  to  excise  a 
1  Supplementary  to  Chapter  XXXVII.,  Vol.  III.,  p.  277. 
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button  of  skin  and  platysma,  and  dissect  it  with  a  tube  of  the  fistula 
back  and  up  toward  the  hyoid  bone  and  posterior  surface  of  digastric 
muscles,  then  to  free  it  by  blunt  dissection  still  intact.     The  sac  should 


Fig.   125. — Branchial  Cysts  Presenting  Be-        Fig.       126. — Br.-vnchial      Cysts      Peesenting 
TWEEN  Tongue  and  Epiglottis.    (Doyen.)  Toward  Thyrohyoid  Membrane. 

now  be  pushed  or  drawn  into  the  phar^Tix  through  the  phar3^lgeal  open- 
ing, then  ligated  through  the  mouth  and  cut  off.     Thus,  the  removal  is 


Fig.  127. — Carcinoma  of  the  Branchial  Cleft,  Afterward  Removed  by  Operation.     (Miles.) 


complete  and  the  orifice  closed.     Healing  is  prompt  and  no  recurrences 
are  reported. 
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Carcinoma  of  the  branchial  clefts  is  one  of  the  commonest  of 
the  mahgnant  tumors  of  the  neck.  That  this  type  of  epitheUoma  is  of 
embryonal  origin  is  evident  from  the  fact  that  a  small  hard  mass  exists 
in  some  such  cases  from  birth,  which  at  middle  life  or  later  develops  into 
a  cancerous  tumor.  Like  the  mixed  tumors  of  the  parotid  described 
(Vol.  III.,  p.  326),  it  is  not  very  malignant,  and  only  slowly  invades  the 
glands  or  adjacent  organs.  This  type  of  growth  is  more  frequent  in 
men  than  in  women.  Its  location  is  usually  the  second  branchial  cleft, 
hence  it  appears  as  a  hard  swelling  inside  the  sternomastoid  at  the  side 
of  the  hyoid  bone.  Such  tumors  attain  large  size,  and  still  are  prone 
not  to  recur  if  radically  removed. 

Wounds  and  Injuries  of  the  Neck. — It  is  becoming  so  well  recog- 
nized as  to  be  axiomatic  that  ligation  of  the  common  carotid  for  wounds 
or  disease  should  never  be  practised  when  ligation  of  any  other  vessels, 
as  the  external  carotid  or  internal  jugular  vein,  can  be  substituted./ 
While  the  temporary  closure  by  Crile's  clamp  has  no  dangers,  perma- 
nent ligation,  according  to  recent  statistics,  carries  a  mortality  of  50 
per  cent.,  as  well  as  49  per  cent, 
of  hemiplegia  and  other  brain 
disturbances. 

Ligation  of  the  external  carotid 
is  both  an  easy  and  safe  proce- 
dure, the  mortality  being  from  1 
to  4  per  cent.  As  shown  by 
Morestin,  an  excellent  guide  to 
this  vessel  is  the  posterior  belly 
of  the  digastric  muscle,  making 
its  location  easy  through  a  small 
incision. 

Wounds  of  the  veins  may 
easily  be  stopped  by  light  pres- 
sure, and  time  may  be  taken  to 
prepare  for  an  aseptic  closure 
by  suture  of  the  walls  of  large 
veins  without  complete  ligation. 
Picque  described  an  interesting 
case  of  wound  by  a  projectile. 
The  embedded  fragment  caused 
no  bleeding  until  efforts  were 
made  to  extract  it,  when  the 
internal  jugular  was  found  to  be 

torn.     The  wound   in   this  vessel   was   closed   by  lateral  sutures  and 
good  recovery  followed. 

In  wounds  during  operations  the  chief  danger  is  from  air  embolism 
rather  than  bleeding;  but  both  can  readily  be  controlled  by  light  tam- 
pons, and  time  taken  for  careful  closure  by  suture  rather  than  by 
deligation.  However,  complete  ligation  of  the  veins,  as  shown  by 
Crile's  cashes,  is  far  less  dangerous  than  ligation  of  the  common  carotid. 


Fig.   128 


Removal  op  Congenital  Fistula  bt 
Everting  Tract  After  Detaching  Cutane- 
ous Opening.     (Doyen.) 
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Cervical  Ribs. — Hunt  reports  another  nerve  disturbance  beside 
those  due  to  pressure  on  the  cervical  plexus,  viz.,  spasm  of  the  dia- 
phragm due  to  a  cervical  rib.  The  usual  remedies  gave  no  relief,  and 
the  ril)  was  removed  to  relieve  possible  pressure  on  the  phrenic  nerve. 
A  complete  cure  was  obtained. 

The  symptoms  due  to  nerve  pressure  may  appear  as  early  as  puberty. 
In  4  out  of  6  reported  by  Sawyer  the  patients'  work  required  much 
hand-and-finger  movements,  suggesting  that  some  occupations  may 
develop  the  trouble  more  than  others.  In  1  out  of  6  cases  only  were  the 
blood-vessels  interfered  with.  Plummer,  in  2  cases  of  operation  for 
cervical  rib,  had  good  results  in  1,  but  reports  partial  failure  or  great 


Fig.  129. — Locations  of  Deep  and  Superficial  Abscess  of  the  Neck. 

1,  Spondylitis  witti  perforation  of  esophagus;  2,  subaponeurotic  abscess;  3,  superficial  abscess;  -1,  deep 

cervical  glands;  6,  deep  posterior  tuberculous  abscess. 

delay  in  restoring  nerve  function  in  the  other.  The  increasing  number 
of  cases  now  being  reported  confirm  the  old  observation  that  most 
cervical  ribs  are  often  bilateral,  but  that  only  one  •  causes  trouble. 
Francine  reports  a  case  in  which  a  cervical  rib  had  a  distinct  articula- 
tion at  about  its  middle.  This  was  confirmed  bj'-  skiagram  and  by 
operation. 

Suppurative  Processes  in  the  Neck. — Suprahyoidean  infec- 
tions give  rise  to  abscesses  which  burrow  deeply  in  the  neck  if 
neglected,  but  at  first  they  appear  more  pronounced  in  the  mouth  and 
pharynx.      The  patient  presents  a  swelling  beneath  the  tongue  and 
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the  whole  floor  of  the  mouth  is  indurated.  This  induration  and  swell- 
ing also  extends  below  the  jaw  into  the  neck.  The  onset  is  severe, 
with  high  temperature  and  great  pain.  Incision  through  the  floor 
of  the  mouth  is  less  advisable  in  these  cases  than  free  dissection  ex- 
ternally. As  shown  by  Lejars,  this  gives  good  drainage  and  brings 
about  raoid  healing  if  done  early.  The  role  of  foreign  bodies  in  caus- 
ing deep  abscesses  of  the  neck  cannot  be  ignored.  Numerous  cases  are 
reported  in  recent  journals  by  Sternberg,  Marx,  Ruttins,  and  others,  in 
which  perforation  of  the  esophagus  by  hard  objects  swallowed  or  by  pene- 
trating wounds  from  without  gave  rise  to  dangerous  abscesses. 

Thoracic  Duct.— As  mentioned  in  Vol.  III.,  p.  316,  Quain,  Wendel, 
and  others  have  found  the  outlet  of  the  thoracic  duct  double  or  delta- 


FiG.  130. — Location  of  Deep  Phlegmon  of  the  Neck.     (Doyen.) 

1,  2,  3,  4,  Retropharyngeal  and  vertebral  abscesses;  5,  superficial  abscess;  6,  abscess  of  manubrium;  7, 

deep  suppuration  descending  into  chest ;  8,  abscess  between  trachea  and  esophagus  due  to  perforations. 

formed  in  many  cases.  This  explains  why  the  injury  of  one  branch  does 
no  serious  harm  if  it  be  ligatecl.  Recently,  Parsons  and  Sargent  have 
made  dissections  of  40  subjects  carefully  injected.  In  almost  half 
the  number  (18  out  of  40)  the  duct  had  two  branches — half,  or  9,  of 
these  had  the  branches  reunited.  Seven  had  two  insertions  into  the 
vein.  Two  cases  had  four  insertions.  Verneuil  found  the  duct 
branched  in  6  out  of  24  cases.  Wendel,  in  8  out  of  17  cases.  As  there 
are  often  also  anastomoses  with  the  azygos  vein  deep  in  the  chest,  or 
with  a  duct  on  the  right  side,  it  is  easy  to  see  why  simple  ligation  of  the 
duct  when  it  has  been  wounded  has  been  followed  by  so  many  cures. 
Fredet  reports  58  cases  collected  from  the  literature,  with  5  deaths. 
Van  Bockstaele  tied  the  duct,  which  he  had  severed  in  operating  for 
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a  large  sarcoma,  but  had  a  fistula  after  two  days.  This  refused  to 
close  on  cauterizing  with  chlorid  of  zinc,  but  healing  and  rapid  recovery 
followed  injection  of  a  strong  solution  of  antipyrin.  Garre  also  reports 
a  case  of  fistula  which  was  cured  by  cutting  down  and  removing  an 
infected  ligature  on  the  duct. 

Chylous  fistulas  in  some  cases  discharge  an  enormous  volume  of 
fluid,  either  externally  or  into  some  cavity,  as  the  abdomen  or  pleura,  or 
externally  through  a  wound.  By  a  novel  procedure  Morgan,  of  Chicago, 
had  a  remarkable  cure  of  an  enormous  chylous  ascites  due  to  wound  of 
the  duct.  This  consisted  in  a  course  of  rectal  feeding,  all  food  being 
withheld  from  the  stomach.  After  a  few  days  all  outpouring  of  chyle 
ceased  and  rapid  recovery  followed. 

Tumors  of  the  Neck. — Recent  views  of  the  relation  of  Hodgkin's 
disease  and  sarcoma  are  in  the  direction  of  classing  the  former  as  malig- 
nant. 

Primrose  thinks  the  view 
that  Hodgkin's  disease  de- 
velops malignancy  is  gaining 
ground,  and  reports  several 
cases  to  prove  this.  Ehrlich, 
Loeb,  and  Coley  have  re- 
ported transformations  or 
else  metastases  of  carcinoma 
into  sarcoma,  both  in  animals 
and  man.  Yamaski  and  also 
Banti  believe  that  in  certain 
cases  Hodgkin's  disease  may 
become  sarcomatous.  It  is 
to  be  noted  that  sarcoma  of 
the  neck  often  occurs  in 
youth  or  childhood.  Out  of 
10  cases  reported  by  Prim- 
rose, 3  patients  were  j^oung 
— viz.,  1  a  little  child,  1  aged 
twenty,  and  1  aged  twentj- 
seven.  The  progress  of  sar- 
coma is  most  rapid  along  fascial  and  fibrous  structures,  destroying  the 
sternomastoid  and  other  muscles  and  sometimes  the  great  vessels,  but 
only  pushing  aside  the  trachea  and  esophagus,  without  invading  their 
cavities. 

Operative  Technic  in  Operations  in  the  Neck. — Recent  practice 
has  tended  to  confirm  the  value  of  Kocher's  horizontal  or  "normal"  in- 
cisions not  onlj"  in  goiter,  l)ut  in  all  operations  in  the  neck,  as  for  glands, 
abscesses,  etc.  These  incisions  follow  what  may  be  termed  the  natural 
cleavage  of  the  skin,  so  as  to  avoid  cutting  nerve-fibers,  and  are  usually 
circular  or  collar-like  in  direction.  (1)  In  the  upper  lateral  triangle  of 
the  neck  the  ''normal''  incision  is  about  2  cm.  below  the  jaw,  and  ex- 
tends from  the  mastoid  process  to  the  hyoid  bone.     Thus,  it  runs  along 


Fig.    131. — Blunt    Dissection    with    Mayo    Scissors 
Enucleating  Ltmph-nodes  from  Capsule. 
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the  line  of  meeting  of  the  upper  muscles,  digastric,  stylohyoid,  genio- 
hyoid, etc.,  with  the  lower  omohyoid,  sternohyoid,  etc.  No  important 
nerves  or  muscles  cross  this  line.  It  exposes  a  large  field  containing 
the  bifurcation  of  the  two  great  vessels,  branches  of  the  external  carotid 
and  important  nerves,  the  vagus,  facial,  hypoglossal,  spinal  accessory, 
descendens  noni,  and  the  deep  viscera.  (2)  In  the  lower  lateral  triangle 
of  the  neck  the  ''normal"  incision  is  also  horizontal  or  nearly  so.  It 
extends  from  the  inner  end  of  the  clavicle  outward  and  slightly  upward 


Fig.  132. — Doyen's  Method  of  Enucle.\tion  with  Scissors. 
1,  Diagram  of  action  of  scissors  in  blunt  dissection;  2,  same  viewed  transversely;  3,  scissors'  point  be- 
hind gland;  4,  divulsion  by  spreading  blades  of  blunt  scissors. 


to  the  trapezius.  This  exposes  the  inferior  lateral  triangle  adequately. 
It  will  be  seen  that  it  follows  the  line  of  Dowd's  incision,  rather  than 
the  older  plan  of  dividing  vertically  behind  the  sternomastoid  muscle. 
Operators  who  have  practised  only  the  vertical  incisions  for  these  opera- 
tions are  at  first  skeptical  of  the  value  of  the  collar  or  Kocher  incisions, 
but  it  may  be  said  that  they  are  found  to  give  ample  room  for  entering 
all  the  compartments  of  the  deep  fascia.  The  lower  lateral  triangle 
exposed  by  this  incision  is  formed  by  the  clavicle,  the  sternomastoid, 
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and  the  trapezius.  Its  deep  floor  contains  the  first  rib,  pleura,  and  great 
vessels,  as  Avell  as  lymphatic  chains  and  the  thoracic  duct.  (See  Fig. 
135.) 


Fig.  133. — Musculocutaneous  Flap  as  Advised  by  Quehvain. 


Fig.  134. — ^Musculocutaneous  Flap  of  Kuttner. 


Another  important  improvement  in  the  technic  of  gaining  access  to 
the  deep  structures  of  the  neck  is  seen  in  the  methods  of  Quervain  and 
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Kiittner,  of  dividing  and  raising  the  sternomastoid  muscle  with  the  skin 
flap.  As  mentioned  in  Vol.  III.,  p,  330,  this  muscle  was  partly  raised 
by  Fenger  after  dividing  the  clavicular  attachment.  Crile  also  advocated 
its  complete  removal  in  malignant  cases.  It  remained  for  Quervain  to 
devise  a  flap  of  skin  and  muscle  by  dividing  the  sternomastoid  near  its 
lower  end  and  reflecting  it  with  the  skin  flap.  Kiittner  makes  a  similar 
skin-and-muscle  flap  by  dividing  this  muscle  close  to  the  mastoid  process. 
In  both  methods  the  spinal  accessory  nerve  is  avoided  and  no  paralysis 


Fig.  135. — Contents  op  Inferior  Lateral  Triangle  of  the  Neck. 


or  atrophy  results.  These  methods  may  well  take  the  place  of  more 
tedious  dissections  for  glands  or  malignant  growths,  which  usually 
required  extensive  undermining  of  the  skin,  so  as  to  mobilize  this  muscle 
on  both  sides,  or  else  a  splitting  of  its  fibers.  Experience  showed  that 
much  time  was  lost  in  identifying  and  saving  the  spinal  accessory 
nerve,  and  its  occasional  division  caused  paralysis  of  the  deltoid  muscle. 
For  many  operations,  as  on  the  vessels  alone,  especially  in  the  middle 
part  of  the  neck,  ample  room  can  be  secured  without  dividing  this 
muscle.     Even  the  deepest  visceral  compartments  of  the  neck  can  easily 
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be  explored  by  the  collar  incisions.  Thus,  the  space  between  the 
trachea  and  the  esophagus,  or  between  the  esophagus  and  the  spine, 
is  readily  entered  for  the  removal  of  glands,  collections  of  pus,  etc. 
The  deep  jugular  is  ampl}^  exposed,  and  can  be  still  more  extensively 
laid  bare  by  division  of  the  omohj^oid. 

Doubtless  our  experience  with  the  "normal"  incision  for  goiter 
operations  has  led  us  to  see  its  wide  usefulness  in  all  explorations  on 
the  neck  cavities. 

Surgery  of  the  Thymus  Gland. — Much  has  been  added  recently  to 
our  knowledge  of  the  pathologj'  and  surgical  treatment  of  the  thj'mus. 
Veau  and  Olivier  report  3  successful  operations  in  children  of  eleven, 
thirteen,  and  twenty-two  months  by  total  subscapular  thymectomy. 
These  were  all  for  grave  suffocative  crises  and  resulted  in  complete 
cures.  In  19  cases  gathered  from  the  literature  the  following  facts 
are  emphasized:  While  sudden  death,  or  "  thymustod,"  will  still  be  met 
in  the  absence  of  a  physician,  it  is  probably  rare  that  a  case  does  not 
show  warning  signs  earlier — the  so-called  "minor  signs  of  hypertrophy." 
In  other  words,  the  sudden  death  is  not  the  only  clinical  sj'mptom,  but  is 
preceded  by  functional  symptoms  and  positive  phj'sical  signs.  These 
may  be  classified  as  (1)  the  usual  or  common  signs  of  thj^mic  hypertro- 
phy, viz.,  stridor,  permanent  dj^spnea,  and  suffocative  crises;  and  (2)  the 
atypic  or  unusual  symptoms,  viz.,  dysphagia,  vascular  pressure,  and 
eczema.  These  are  all  due  to  one  pathologic  factor,  the  compression 
of  the  viscera,  especially  the  trachea,  by  the  bulk  of  the  thymus  crowding 
between  the  manubrium  and  the  air-passages.  Stridor,  if  congenital, 
is  practically  always  ''  thymic  stridor."  Even  if  changes  are  found  in  the 
larynx  and  trachea  they  are  secondary  to  the  pressure,  according  to  the 
views  of  some  pediatrists.  Consequently,  operation  has  been  practised 
by  Jackson,  Konig,  Hinrichs,  McClennan,  Schwinn,  and  perhaps  others, 
with  numerous  cures.  It  is  but  fair  to  state,  however,  that  ^'ariot, 
Van  Bokay,  and  others  deny  this,  and  believe  congenital  stridor  is  due 
to  inflammations  not  due  to  outside  pressure.  They  cite  cases  in  which 
thymectomy  failed  to  give  relief.  These  differences  of  opinion  lead  us 
to  recognize  two  possible  forms  of  stridor,  a  larj^igeal  and  a  thymic, 
the  latter  only  being  suitable  for  operation.  Permanent  dyspnea  is  a 
more  reliable  sign  of  thymic  pressure,  especially  if  there  be  a  tugging 
respiration  which  is  constant.  All  the  reported  operations  based  upon 
this  sign  are  regarded  as  cures,  indicating  that  it  is  a  more  reliable  symp- 
tom than  stridor. 

Suffocative  crises,  the  most  positive  of  all  signs,  is  not  now  thought 
to  be  universally  fatal.  Medicolegal  experts  and  physicians  will  still 
see  many  cases  only  after  death,  but  it  must  be  admitted  that  minor 
crises  are  met,  with  or  without  a  previous  stridor  or  tugging  respiration, 
cases  of  dyspnea  and  cyanosis  which  passed  away.  They  are  an  absolute 
indication  for  operation.  Tracheotomy  and  intubation  are  of  no  value. 
Total  ablation  of  the  thymus  has  resulted  in  complete  relief  in  numerous 
cases.  Of  the  less  constant  symptoms,  dysphagia  is  readily  explained  bj' 
the  pressure  of  the  gland.     Hinrichs  has  performed  thymectomy  for 
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this  condition  with  complete  reHef.  Venous  pressure  is  beUevecl  by 
Murphy  to  lead  to  edema  of  the  organs  in  the  neck,  and  to  be  a  possible 
indication  for  thymectomy,  but  as  yet  no  operations  have  been  reported 
for  this  indication  alone. 

Eczema  in  infants  has  often  been  noted  as  present  in  cases  of  thymus 
death.  It  is  of  a  dry  form,  due,  according  to  Lesage,  to  thymic  dys- 
crasia  or  status  lymphaticus.  On  theoretic  grounds  he  thinks  the  time 
has  come  for  applying  thymectomy  to  some  of  these  cases,  as  medical 
management  is  usually  ineffective. 

Of  late,  several  new  points  in  the  symptomatology  are  being  brought 
out.  Mery  found  that  the  chest  walls  collapsed  or  were  molded  in- 
ward slightly  on  hard  expiration  in  a  child  five  months  of  age,  causing 
the  sternum  and  adjacent  ribs  to  be  prominent  over  the  tumor.  Barbier 
also  reports  this  sign  as  a  "  vaulting  of  the  manubrium."  Olivier  denies 
that  this  is  common,  as  does  Lenormant.  Palpation,  radiography,  and 
percussion  are  of  great  value  in  assisting  to  make  the  diagnosis.  It 
must  be  remembered  that  the  largest  thymus  is  not  always  the  one 
which  causes  the  most  trouble.  Cases  of  death  from  quite  small  ones 
are  reported,  and  glands  of  large  size  are  seen  without  dangerous  com- 
pHcations. 

The  area  of  thymic  dulness  can  be  marked  out  by  percussion.  It 
is  triangular,  with  the  apex  downward  below  the  second  rib,  and  the 
base  on  a  level  with  the  top  of  the  sternum.  A  resonant  space  separates 
it  from  the  cardiac  dulness.  Radiography  and  radioscopy  are  difficult 
in  young  children,  but  usually  give  positive  results.  Hochsinger  re- 
ports 58  cases,  all  showing  a  clear  outline  of  the  gland. 

Operative  Technic. — The  simplest  interference  possible  is  the 
exothymopexy  of  Rehn.  Some  cures  by  this  method  are  beyond  dis- 
pute, yet  Veau  and  Olivier  condemn  it  on  the  ground  of  being  more 
difficult  than  extirpation.  The  fixation  is  effected  by  suturing  the  gland 
to  the  top  of  the  sternum,  which,  as  it  involves  enucleating  it  from  its 
fossa,  seems  more  complicated  than  tying  off  the  small  pedicle.  No  evil 
results  are  known  to  follow  ablation.  Resection  of  the  manubrium  to 
gain  access  to  the  gland  has  been  practised  by  Konig  and  F.  G.  Murphy. 
This  is  classed  by  J.  B.  Murphy  as  "a  very  useless  complication  of  thy- 
mectomy." 

It  should  be  remembered  that  thymectomy  by  simple  ablation  has 
shown  almost  no  mortality.  The  gland  should  be  lifted  from  its  bed  by 
gentle  traction  and  a  subcapsular  enucleation  made.  This  is  the  natural 
and  easy  line  of  cleavage.  No  attention  need  be  paid  to  the  adjacent 
viscera,  as  the  subcapsular  dissection  avoids  them.  Sometimes  the 
respiratory  efforts  push  and  almost  deliver  the  gland  upward,  assisting 
the  enucleation.  No  advantage  can  attend  extracapsular  ablation  or 
partial  thymectomy,  unless  it  can  be  shown  that  some  harm  results 
from  its  loss.  The  incision  should  be  vertical,  ending  a  little  below  the 
top  of  the  sternum.  After  dividing  the  deep  fascia,  the  sternomastoid 
muscles  are  prominent  landmarks.  These  can  be  retracted,  and  the 
sternothyroids  usually  can  be  separated  without  cutting  their  fibers. 
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The  cellular  space  now  opened  contains  the  trachea,  and  the  thj'mus 
appears  just  behind  the  sternum,  rising  with  each  inspiration.  It  is 
grayish,  round,  and  very  movable  on  pressure.  The  capsule  is  a 
fibrous  sheath,  which  can  now  be  opened  and  access  gained  to  the  gland, 
which  is  readily  loosened  by  a  smooth  director  or  the  finger.  The  left 
lobe  is  usually  seized  first  and  can  almost  be  lifted  out  without  bleed- 
ing. After  this  many  operators  prefer  to  lift  out  the  other  lobe,  while 
a  few  advocate  ligatmg  through  its  substance,  leaving  part,  as  in  thy- 
roidectomy. Unlike  the  thyroid,  the  thymus  has  very  few  vascular 
branches  from  its  capsule.  It  does  not  bleed  much  when  withdrawn, 
and  the  pedicle  could  often  be  left  without  ligation,  but  it  is  advised 
to  tie  it  in  all  cases  as  a  precaution.  The  large  cavity  left  by  removing 
the  gland  cannot  be  closed,  but  the  fascia  must  be  closed  by  buried 
stitches  before  uniting  the  skin. 
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CHAPTER   CXII. 
DISEASES  OF  THE  THYROID  GLAND.^ 

By  Charles  H.  Mayo,  M.  D., 

Rochester,  Minn. 

The  thyroid,  the  most  accessible  of  the  ductless  glands,  is  no  longer 
conspicuous  for  either  the  rarity  of  operations  upon  it  or  the  high 
mortality  following  operations.  The  brief  space  allotted  to  the  subject 
in  this  supplementary  volume  makes  it  necessary  to  refer  the  reader  for 
a  general  description  of  the  anatomy,  physiology,  pathology,  treatment, 
etc.,  to  the  exhaustive  article  on  the  subject  by  Albert  Kocher,  in  Vol. 
III.,  p.  336.  Only  those  points  which  are  directly  related  to  the  surgery 
of  the  gland  will  be  discussed  in  this  chapter. 

Embryology. — The  thyroid  gland  begins  as  an  ev agination  of  the 
epithelium  of  the  alimentary  canal.  The  first  bud  is  found  in  4-mm. 
embryos  in  the  median  line  of  the  front  of  the  pharynx  at  the  base  of 
the  tongue.  The  pocket,  which  is  at  first  tubular,  early  becomes  a 
lumenless  cordon,  and  rapidly  enlarges  transversely,  in  its  distal  portion 
becoming  in  16-mm.  embryos  an  anchor-shaped  mass  of  epithelium 
with  but  a  shallow  pit,  later  the  foramen  cecum  marking  its  point  of 
origin  on  the  tongue.  The  fact  of  greatest  interest  to  the  surgeon  in 
connection  with  the  development  of  the  thyroid  is  that  the  primitive 
lumen  of  this  median  bud  sometimes  persists  even  in  the  adult  as  the 
thyroglossal  duct.  Sometimes  the  "  stem  of  the  anchor  "  is  but  inter- 
mittently obliterated,  the  islets  of  thyroid  tissue  developing  into  a  chain 
of  "median  accessory  thyroids,"  while  its  lower  end  forms  the  pyramidal 
lobe.  While  the  bulk  of  the  thyroid  is  formed  from  the  median  anlage, 
there  are,  in  addition,  two  lateral  analgen  which  appear  as  evaginations 
of  the  epithelium  of  the  fourth  pharyngeal  groove  in  10-mm.  embryos. 
These  lateral  analgen  form  lumenless  cordons  which  gradually  fuse  with 
the  lateral  masses  from  the  median  anlage  in  embryos  of  about  20  mm., 
and  thus  assist  somewhat  in  the  formation  of  the  lateral  lobes  of  the 
thyroid.  In  60-  to  70-mm.  embryos  the  epithelium  gradually  becomes 
arranged  in  spheroidal  groups,  which  later  show  more  or  less  well-defined 
lumina.  Within  these  secretion  is  present  as  early  as  the  fifth  month  of 
fetal  life. 

Anatomy.- — It  should  be  noted  that  the  inner  surface  of  the  gland 
is  transversely  concave,  enwrapping  the  trachea  and  larynx,  while  the 
antero-external  surface,  meeting  the  inner  at  a  sharp  posterior  border, 
is  convex  in  all  its  diameters,  and  lies  immediately  under  the  middle 
layer  of  the  cervical  fascia,  which  is  covered  by  the  infrahyoid  muscles. 
1  Supplementary  to  Chapter  XXXVIII.,  Vol.  III.,  p.  336. 
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The  posterior  surface  is  in  apposition  with  the  sheath  of  the  carotid 
artery.  Occasionally  the  carotid  is  external  to  instead  of  posterior  to 
the  gland,  though  always  in  close  relation  thereto.  The  internal 
jugular  veins,  lying  slightly  anterior  and  lateral  to  the  common  carotids, 
are  sometimes  in  immediate  contact  with  the  lateral  lobes  of  the  thy- 
roid. The  blood-supply  is  from  a  pair  of  inferior  thyroid  arteries  which 
enter  the  lobes  from  the  inner  surface,  and  a  pair  of  superior  arteries 
which  enter  from  the  antero-external  surface.  The  anastomoses  be- 
tween these  two  pairs  of  vessels  are  very  free.  The  left  inferior  larjTi- 
geal  nerve  always  lies  in  direct  contact  with  the  inner  surface  of  the 
thyroid,  and  the  right  one  frequently  so.  The  gland  is  firmly  attached 
to  the  neighboring  structures  by  its  fibrous  sheath,  two  median  bands 
of  which,  passing  to  the  hyoid  and  cricoid  cartilages,  act  as  suspensory 
ligaments. 

Histology. — The  thyroid  gland  is  a  compound  alveolar  structure 
without  an  excretory  duct.  Septa  from  the  capsule  of  the  gland  divide 
the  organ  into  well-defined  lobules,  which  are,  in  turn,  divided  into 
primary  lobules  from  ^  to  1  mm.  in  diameter,  which  are  composed 
of  terminal  follicles  corresponding  to  the  acini  of  other  alveolar  glands. 
The  acini,  which  are  from  .05  to  0.2  mm.  in  diameter,  vary  in  size  accord- 
ing to  their  content.  Their  epithelium  is  ordinarily  a  single  laj^er  of 
cuboidal  cells.  Where  the  epithelium  is  hypertrophied  these  cells  be- 
come columnar  in  type.  Where  it  is  atrophied,  with  distention  of  the 
acini,  they  become  markedly  flattened.  The  cells  rest,  without  the 
intervention  of  a  basement  membrane,  directly  on  a  layer  of  connective 
tissue  surrounding  the  blood-  and  lymph-vessels. 

Pathology .-^The  abnormal  changes  in  the  thyroid  gland  may  be 
outlined  in  the  following  classification,  as  proposed  by  Louis  B.  Wilson: 
I.  Embryonic  (undeveloped)  thyroid. 
11.  Normal  (resting)  thyroid. 

III.  Vascular  changes. 

1.  Hyperemia. 

2.  Hemorrhage  (including  resulting  cyst  formation). 

IV.  Inflammations. 

V.  Progressive  changes. 

1.  Hypertrophy  (functional,  with  hyperemia). 

2.  Hyperplasia  {"  exophthalmic  "  goiter). 

3.  Adenomatosis  (multiplication  of  acini  without  encapsula- 
tion). 

VI.  Retrogressive  changes. 

1.  Retention  of  secretion  (colloid  goiter). 

2.  Atrophy  (of  parenchyma). 

3.  Degenerations. 

(a)  Colloid  (of  parenchyma  and  stroma). 

(6)  Hyalin. 

(c)  Amyloid. 

(d)  Calcareous. 

(e)  Cyst. 
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VII.  Tumors. 

1.  Benign. 

(a)  Fetal  adenomata  (encapsulated). 
(6)  Adult  adenomata  (encapsulated). 

2.  Malignant. 

(a)  Mesotheliomata. 
(6)  Carcinomata. 
(c)  Sarcomata. 

1.  Embryonic  (undeveloped)  thyroid  is  occasionally  met  with  in  the 
cretin,  though  the  gland  here  more  usually  shows  retrogressive  changes. 
Microscopically,  the  tissue  consists  of  diffuse  embryonic  parenchyma 
(Wolfler's  islands)  with  more  developed  embryonic  acini,  most  of  which 
are  lumenless. 

II.  Normal  {resting)  thyroid  is  a  difficult  stage  to  define,  since  the 
gland  varies  so  greatly  within  physiologic  limits.  It  seems  best,  how- 
ever, to  take  as  a  basis  of  normal  histology  that  picture  of  the  gland 
in  which  its  parenchyma  is  resting,  that  is,  in  which  there  is  no  sexual  or 
other  functional,  periodic,  or  incidental  excitement.  Histologically, 
the  gland  under  these  conditions  consists  of  spheroidal  acini  with  well- 
developed  central  cavities  lined  with  a  single  layer  of  cuboidal  epithe- 
lium. While  the  character  and  amount  of  secretion  vary  greatly,  in 
the  young,  where  preceding  inflammations  and  progressive  changes 
have  been  few,  the  stainability  {i.  e.,  density)  of  the  colloid  is  very  low 
and  its  osmotic  index  high. 

III.  1.  Hyperemia  in  the  thyroid  is  quickly  brought  about  by  ex- 
citement (sexual,  fear,  etc.)  and  is  usually  fleeting.  Hyperemia, 
however  fleeting,  materially  increases  the  index  of  excretion  of  the 
gland. 

2.  Hemorrhage  may  be  so  extensive  as  to  cause  sudden  and  great 
enlargement  of  the  gland,  and  frequently  results  in  secondary  cyst 
formation. 

IV.  Acute  inflammation  of  the  thyroid  is  usually  a  result  of  trauma- 
tism or  an  incident  in  the  course  of  general  bacterial  diseases  (puerperal 
septicemia,  pneumonia,  endocarditis,  miliary  tuberculosis,  etc.).  A 
moderate  grade  of  chronic  inflammation  of  the  stroma  is  the  usual  ac- 
companiment of  marked  retrogressive  changes. 

V.  1.  Hypertrophy  of  the  parenchyma  of  the  thyroid  quickly 
(within  a  few  hours)  follows  hyperemia,  and  is  almost  invariably  asso- 
ciated with  the  latter.  The  parenchyma  cells  are  swollen,  columnar,  and 
are  apparently  actively  functionating.  The  acini  are  dilated  and  the 
secretion  has  a  relatively  low  density.  Such  hypertrophies  usually 
result  in  secretion  and  excretion  within  physiologic,  though  temporarily 
excessive,  limits. 

2.  Progressive  hyperplasia  of  the  thyroid  has  almost  invariably  asso- 
ciated with  it  parenchymatous  hypertrophy.  In  addition,  however, 
to  the  hypertrophic  changes,  there  is  an  increased  number  of  parenchyma 
cells  either  in  the  original  single  or  in  multiple  new  layers.  Accompany- 
ing this  is  an  overgrowth  or  stretching  of  the  stroma  or  an  infolding  of 
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the  walls  of  the  acini,  with  papilliferous  outgrowths  into  their  cavities, 
to  provide  attachment  for  the  increased  parenchyma.  Early,  the 
secretion  has  a  low  density,  which  rises  as  the  overfmiction  is  prolonged. 
This  condition  is  par  excellence  that  associated  with  progressive  toxic 
symptoms  of  exophthalmic  goiter. 

3.  Adenomatosis  of  the  thyroid  consists  of  a  diffuse  multiplication 
of  the  acini  from  either  undeveloped  embryonic  acini  or  Wolfler's  rests. 
Such  a  diffuse  increase  in  the  number  of  acini  should  be  sharph'  dis- 
tinguished from  the  formation  of  encapsulated  adenomata.  Adenoma- 
tosis may  be  associated  with  hypertrophy  or  hyperplasia  of  the  con- 
tained parenchyma,  and  thus  be  present  in  grave  exophthalmic  goiter. 
Sometimes,  however,  the  parenchyma  remains  cuboidal  and  without 
marked  hyperplasia.  Under  these  circumstances  the  condition  is 
associated  with  slowly  developing  symptoms  of  thyrotoxicosis. 

VI.  Of  the  retrogressive  changes  in  the  thyroid,  (1)  retention  of 
secretion  is  the  most  common.  While  the  thyroid  gland  is  an  actively 
secreting  organ,  its  excretory  mechanism  is  weak  and  readily  obstructed 
either  by  changes  in  the  lymphovascular  system  or  in  the  density  of  the 
secretion  as  it  comes  from  the  parenchyma.  Any  such  blocking  of  ex- 
cretion results  in  the  storing-up  within  the  acini  of  the  less  absorbable 
contents  of  the  secretion.  There  thus  results  more  or  less  distention 
of  the  follicles  by  the  so-called  ''  colloid  "  material  of  markedly  increased 
density  and  lowered  osmotic  index.  It  is  futile  to  discuss  whether  this 
storage  of  so-called  colloid  is  "  normal  "  or  not,  since  the  degrees  of  dis- 
tention of  the  follicles  and  of  density  of  secretion  are  so  variable.  It 
would  seem,  however,  that  the  secretion  should  be  considered  in  the 
same  light  as  small  retention  cysts  in  obstructed  acini  of  mammae  that 
have  lactated,  with  this  difference,  that  the  dense  colloid  may  be  so 
changed  by  later  hyperemia  or  hyperplasia  as  to  permit  its  absorption 
after  long  quiescence.  Retention  of  secretion  is  the  essential  element 
in  the  formation  of  the  so-called  ''  colloid  "  or  "  simple  "  goiters. 

2.  Atrophy  of  the  parenchyma  results,  as  elsewhere  in  the  body,  from 
overwork  and  pressure.  It  may  be  a  direct  change  from  hyperplasia, 
though  it  more  usually  results  after  the  intervention  of  retention  of 
secretion.  The  cells  become  flattened  and  may  even  necrose  and  des- 
quamate. 

3.  Of  the  degenerations,  (a)  colloid  is  most  frequent,  though  often 
overlooked  in  both  the  parenchyma  and  stroma.  It  has  apparently 
been  mistaken  by  some  observers  for  colloid  within  the  vessels.  (6) 
Hyalin  degeneration  is  not  unusual ;  (c)  amyloid  is  less  frequent ;  {d) 
calcareous  degeneration  is  very  common,  and  (e)  cystic  degeneration 
often  results  from  the  breaking  down  of  interacinar  walls. 

VII.  Of  the  tumors  of  the  thyroid  we  should  recognize  as  true  adeno- 
mata only  those  which  are  encapsulated.  These  are  histologically  of 
two  types:  (a)  fetal  adenomata,  in  which  the  parenchyma  is  recog- 
nizably of  true  fetal  type,  i.  e.,  consisting  either  of  cordons,  embryonic 
tubules,  or  more  or  less  lumenless  spheroidal  cell  groups,  or  of  combina- 
tions of  these  group  units.     (6)   Adult  adenomata  are  encapsulated 
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tumors  in  which  the  parenchyma  has  taken  on  adult  characteristics, 
that  is,  it  consists  largely  of  spheroidal  follicles  containing  lumina, 
lined  with  cells  of  adult  type.  The  tissue  of  adult  adenomata  may 
take  on  all  the  changes  which  have  been  noted  in  the  thyroid  gland 
tissue  outside  encapsulated  tumors.  While  it  may  be  true  that  adult 
adenomata  do  develop  from  fetal  rests,  there  is  insufficient  evidence  to 
demonstrate  this  beyond  peradventure,  and  for  both  pathologic  and 
clinical  purposes  it  is  best  sharply  to  differentiate  the  two  on  the  lines 
above  indicated. 

Concerning  the  malignant  tumors  of  the  thyroid  there  has  been 
considerable  confusion,  especially  in  the  differentiation  of  the  various 
types  of  so-called  carcinomata.  No  doubt  many  of  the  tumors  which 
have  been  hitherto  described  as  carcinomata  are  really  (a)  mesothelio- 
mata  or  mixed  tumors  of  embryonic  origin.  True  (6)  carcinomata, 
however,  not  infrequently  occur,  usually  in  glands  which  have  long 
been  the  site  of  retrogressive  changes.  Their  types  vary  in  accordance 
with  the  pressure  from  formation  of  stroma,  and  with  the  tendency  to 
revert  to  embryonic  type. 

(c)  Sarcornata  we  have  found  to  be  very  rare,  and  we  are  inclined 
to  think  that  many  of  the  tumors  reported  as  sarcomata  are  really  meso- 
theliomata  (mixed  tumors). 

GOITER,  CLINICAL  DESCRIPTION. 

(Henry  S.  Plummer.) 

Types. — The  hyperplastic  goiter  is  regular  in  outline,  usually  hard, 
and  conforms  to  the  shape  of  the  normal  thyroid.  The  right  lobe  is,  as 
a  rule,  a  little  larger  than  the  left.  A  thrill  or  bruit  may  be  noted  over 
one  or  more  of  the  thyroid  arteries  in  75  per  cent,  of  the  cases. 

The  colloid  goiter  is,  as  a  rule,  regular  in  outline,  relatively  soft, 
and  when  small  conforms  to  the  shape  of  the  normal  thyroid.  As  it 
enlarges  the  lobes  may  become  unequally  involved. 

Adenomata  are  palpable,  spheroidal,  tumor-like  masses,  either  single 
or  multiple.  Cysts,  calcareous  deposits,  fibroid  changes,  the  degree  of 
distention,  and  combinations  of  the  various  types,  all  vary  the  shape 
and  the  density  of  the  mass. 

Symptoms  of  Pressure. — These  symptoms  may  be  classified  as 
follows : 

(1)  Evidences  of  a  damaged  heart  are  present  in  about  20  per  cent, 
of  the  cases  coming  to  operation  for  simple  goiter.  It  is,  however,  im- 
possible accurately  to  determine  the  relative  parts  played  by  mechanical 
obstruction  and  thyrotoxicosis  in  the  production  of  the  heart  symptoms. 
Pressure  on  the  trachea,  bronchi,  and  arterial  trunks  of  the  superior 
thoracic  strait  has  seemed  to  be  a  definite  factor  causing  cardiac  insuffi- 
ciency in  6  per  cent,  of  the  cases  of  simple  goiter  thus  affected.  Most  of 
these  patients  have  substernal  goiter. 

(2)  Marked  dyspnea  and,  not  rarely,  sudden  death  result  from  flatten- 
ing, narrowing,  or  kinking  of  the  trachea.     Changes  in  the  mucous  mem- 
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brane  of  the  trachea,  larynx,  and  bronchi,  with  resulting  cough  and 
dyspnea,  also  are  not  uncommon. 

(3)  Paralysis  or  paresis  of  one  or  both  vocal  chords  is  present  in  19 
per  cent,  of  cases  of  goiter.  Paralysis  of  one  nerve  may  be  present 
without  marked  dysphonia.  Sweating,  hyperemia  of  the  face,  and 
alterations  in  the  pupils  are  occasionally  noted  from  pressure  on  the 
sympathetic.  Even  the  spinal  accessory  may  be  involved  in  very 
large  goiters. 

(4)  Mild  dysphagia  from  pressure  on  the  esophagus  is  frecjuently 
noted,  but  very  rarely  becomes  distressing. 

(5)  Pressure  on  the  blood-vessels  may  cause  congestion  and  even 
edema  of  the  face.     Dilatation  of  the  veins  of  the  upper  chest  is  fre- 
quently associated  with  goiters  crowding 
down  into  the  superior  thoracic  strait. 

Symptoms  of  Thyrotoxicosis. — Hy- 
perplasia of  the  thyroid  is  accompanied 
by  a  definite  train  of  symptoms,  kno^\Ti 
as  Graves'  disease,  Basedow's  disease, 
exophthalmic  goiter,  etc.  The  dmical 
'picture  early  in  the  history  of  Graves'  dis- 
ease is  that  of  a  toxin  acting  directly  on 
the  more  vital  organs,  most  notably  the 
central  nervous  and  vascular  systems. 
Later,  it  is  made  more  complex  by  the 
interaction  of  those  organs  whose  func- 
tions have  been  directly  disturbed  by 
the  toxin. 

The  order  of  onset  of  the  most 
important  symptoms,  based  on  the 
average  of  a  large  series  of  cases,  is 
as  follows:  (1)  Mental  irritability,  (2) 
tachycardia,  (3)  vasomotor  distur- 
bances of  the  skin,  (4)  tremor,  (5)  mus- 
cular weakness,  (6)  loss  of  weight,  (7)  exophthalmos,  (8)  diarrhea,, 
and  (9)  vomiting.  If  the  average  course  of  the  disease  be  represented 
by  a  curve,  the  greatest  height  of  the  intoxication  is  found  to  be  reached 
during  the  latter  half  of  the  first  year,  and  then  rapidly  drops  to  the 
twelfth  month.  In  many  instances  it  reaches  the  normal  base-line 
during  the  next  six  months,  more  often  it  fluctuates  with  periods  of 
exacerbation  for  the  next  two  to  four  years.  Secondary  symptoms  and 
exophthalmos  may  remain,  but  the  active  course  rarely  continues  over 
four  years  without  distinct  intermissions.  The  ascent  may  be  gradual, 
sudden,  or  irregularly  marked  by  many  secondary  curves. 

After  the  first  year  the  symptoms  from  a  damaged  heart,  liver, 
kidneys,  etc.,  enter  more  strikingly  into  the  clinical  picture,  and,  with 
even  lesser  degrees  of  intoxication  from  the  thyroid,  may  give  rise  to 
disability  and  frequently  to  death. 

The  operative  mortality  in  exophthalmic  goiter  has  been  materially 


Fig.  136.— Case  23,448,  Aged  Thirty- 
six  Years.  Exophthalmic  Goiter 
Showing  Severe  Symptoms. 
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reduced  by  avoiding  the  periods  of  exacerbation.  Mental  irritability, 
loss  of  weight,  muscular  weakness,  vomiting,  and  diarrhea  are  the 
symptoms  that  most  strikingly  mark  the  periods  of  maximum  intoxica- 
tion. Mental  irritability  is  one  of  the  most  constant  symptoms  of  ex- 
ophthalmic goiter  and  the  most  important  single  indication  of  the 
degree  of  intoxication,  and  hence  of  the  immediate  grave  prognosis, 
both  medical  and  surgical.  It  appears  early  in  the  history  and  is  fre- 
quently a  valuable  warning,  preceding  dilatation  of  the  heart,  vomiting,, 
and  diarrhea. 

The  degree  of  damage  to  the  heart  follows  the  general  curve  of  the 
other  symptoms  of  the  disease.  While  dilatation  of  the  heart  is  always 
to  be  viewed  with  serious  concern  in  determining  the  operative  prognosis, 
it  is  much  more  to  be  feared  when  associated  with  a  high  degree  of  mental 
irritability.  Other  things  being  equal,  a  primary  dilatation  of  the  heart 
which,  as  in  the  average  curve,  occurs  at  the  ninth  month,  should  cause 
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FiG.  137. — Case  23,448.     Microscopic  Section  of  Gland  Removed  from  Case  Shown  in  Fig.  136. 
Shows  increased  alveolar  parenchyma,  papillae  formation,  and  enlargement  of  non-staining  secretion. 


more  serious  concern  than  that  appearing  later  as  a  result  of  long- 
continued  intoxication  and  overwork.  Diarrhea  and  vomiting  may 
occasionally  occur  in  relatively  mild  cases,  though,  as  a  rule,  these 
symptoms  mark  a  period  of  intoxication  but  little  short  of  that  neces- 
sary to  cause  the  death  of  the  patient.  Marked  mental  irritability, 
however,  especially  if  associated  with  mental  depression  without  loss 
of  weight,  muscular  weakness,  or  dilatation  of  the  heart,  should  be 
looked  upon  as  an  indication  of  a  high  degree  of  intoxication.  We 
have  been  unable  to  confirm  the  views  of  other  observers  of  the  prognostic 
value  of  the  white  blood-count. 

Twenty  per  cent,  of  the  cases  of  simple  goiter  coming  to  operation 
also  show  some  definite  evidences  of  intoxication,  but  in  patients  with 
simple  goiter  the  average  lapse  of  time  between  the  appearance  of  the 
goiter  and  the  thyrotoxic  symptoms  is  fourteen  and  one-half  years. 
The  onset  is  usually  insidious.  Kocher  believes  that  the  prolonged 
use  of  iodin  is  a  frequent  cause  of  the  development  of  this  condition. 
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Cardiac  insufficiency  (heart  of  toxic  goiter)  dominates  the  well-devel- 
oped clinical  picture,  which  in  many  instances  cannot  be  easily  differ- 
entiated from  that  due  to  a  heart  injured  from  other  causes.  Nervous- 
ness, tremor,  and  loss  of  strength  and  weight  may  appear  long  before 
definite  evidence  of  myocardial  change.  In  some  cases  the  clinical 
aspect  closely  approaches  that  of  exophthalmic  goiter.  The  symptoms, 
however,  are  less  complex,  less  intense,  and  less  definitely  associated. 
While  Stellwag's^  symptom  is  noted  in  5  per  cent,  of  the  cases,  exoph- 
thalmos is  rarely,  if  ever,  present.  The  development  of  a  typical  syn- 
drome of  Graves'  disease  in  a  case  having  a  definite  history  of  simple 
goiter  means  that  a  hyperplastic  goiter  has  been  superimposed  upon 
the  simple  type.  In  a  small  percentage  of  mild  or  atypical  cases  the 
final  differential  diagnosis  must  sometimes  rest  on  the  microscopic 
examination  of  the  gland.  The  evidences  of  a  heart  lesion  being  the 
same,  the  operative  risk  is  materially  greater  in  cases  having  secondary 
hyperplasia  than  in  cases  of  simple  goiter  without  it. 

Indications  for  Operation. — These  may  be  classified  as  follows: 
(1)  Cosmetic;  (2)  relief  of  pressure;  (3)  relief  of  thyrotoxicosis;  (4)  pro- 
phylaxis for  the  preceding  indications.  An  operation  for  cosmetic 
purposes  alone  is  rarely  indicated.  Symptoms  due  to  pressure  sufficient 
to  call  for  operation  occur  most  frequently  with  adenomatous  goiter. 
Colloid  goiters  do  not  often  cause  severe  symptoms  by  pressure  until 
they  reach  a  relatively  large  size,  while  it  is  extremely  rare  for  hyper- 
plastic goiters  to  produce  sufficient  evidence  of  pressure  to  indicate 
operative  measures. 

Operation  is  always  indicated  in  cases  of  simple  goiter  having  thjTO- 
toxic  symptoms,  provided  the  condition  of  the  patient  warrants  it. 

Thyroidectomy  and  ligation  for  exophthalmic  goiter  are  based  on  a 
fairly  well-established  theory  that  the  ST>iiiptoms  are  due  to  an  exces- 
sive secretion  of  an  abnormal  thyroid  which  is  proportionate  to  the 
extent  of  the  hyperplasia.  In  choosing  a  time  for  operation  the  periods 
of  exacerbation  should  be  avoided.  Operation  is,  in  general,  indicated 
in  all  cases  that  come  under  observation  while  the  thyroid  is  elaborating 
secretion  in  excess  of  the  demands  of  the  individual.  The  relative  value 
of  thyroidectomy  and  ligation  has  not  been  as  yet  definitel}-  determined. 
Ligation  seems,  at  least,  temporarily  to  diminish  the  activity  of  the 
thyroid,  and  its  field  is  recognized  as  being  preliminary  to  thyroidectomy. 

The  fact  that  adenomata  seldom,  if  ever,  disappear  spontaneously, 
and  that  at  least  25  per  cent,  ultimately  produce  well-defined  SAanptoms 
of  pressure  or  thyrotoxicosis,  makes  their  removal  desirable  as  a  pro- 
phylactic measure  in  all  cases  in  which  the  general  state  of  the  patient 
permits  and  unless  other  conditions  unassociated  with  goiter  contraindi- 
cate  it.  Large  colloid  goiters  should,  as  a  rule,  be  removed,  but  at  just 
what  point  the  line  should  be  drawn  in  operating  upon  small,  difi'use, 

^ Sfellwag's  Sign. — Staring  without  winking  for  long  periods. 

Dalrymple's  Sign. — Widening  of  the  palpebral  fissure,  showing  excessive  surface 
of  sclera  around  the  cornea. 

Graefe's  Sign. — Lagging  behind  of  the  lids,  which  move  bj'  slight  jumps  after 
the  movement  of  the  eyeball. 
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colloid  enlargements  unaccompanied  by  symptoms  of  thyrotoxicosis  or 
pressure  is  less  clearly  indicated,  and  must  be  left  to  the  judgment  of  the 
individual  surgeon. 

SURGERY. 

Preparation  of  Patient. — While  great  care  is  essential  in  operating 
upon  goiter,  especially  the  extreme  types  of  exophthalmic  goiter,  it  is 
undoubtedly  true  that  the  reduction  in  mortality  has  come  from  the 
better  judgment  of  both  physician  and  surgeon  in  the  selection  of  cases, 
from  careful  consideration  of  the  stage  of  the  disease,  and  from  prepara- 
tion of  the  patient  for  operation  in  complications  of  ascites,  nephritis, 
diabetes,  and  myocardial  disturbance,  rather  than  from  any  great  im- 
provement in  surgical  technic. 

Operating-table,  Instruments,  Etc. — Surgery  of  the  neck,  and  of 
goiter  in  particular,  may  be  classed  as  special  surgery.  To  insure  proper 
technic  the  details  as  regards  table,  instruments,  assistants,  etc.,  should 
be  carefully  carried  out. 

(1)  The  table  should  pivot  from  the  center,  so  that  the  body  may  be 
inclined  head  up,  yet  it  must  be  capable  of  giving  the  reverse  position 
quickly.  It  should  also  have  an  adjustable  head  contrivance,  per- 
mitting the  head  to  be  thrown  back,  thus  advancing  the  thyroid  and 
enlarging  the  operative  field.  A  wire  frame  should  encircle  the  head 
of  the  table.  Over  this  should  be  drawn  a  sterile  cover  notched  in  the 
center  to  fit  tightly  across  the  patient's  neck,  close  beneath  the  chin, 
forming  a  shield  to  protect  the  wound  against  the  breath  and  secre- 
tions of  the  mouth,  and  also  to  effectually  separate  the  anesthetist  from 
the  field  of  work. 

(2)  Special  instruments  are  not  required,  but  can  be  used  at  the 
preference  of  the  operator.  Several  dozens  of  forceps  should  be  at 
hand.  We  prefer  the  7-inch  Kocher  artery  forceps  for  most  purposes. 
A  fine  round-pointed  Kelly  forceps  is  useful  for  blunt  dissection  and 
handy  for  catching  or  dissecting  fine  vessels.  A  pair  of  7-inch  round- 
pointed  dissecting  scissors  are  useful  instruments  for  quick  blunt  dissec- 
tion. Other  instruments,  such  as  tractors  (blunt  and  sharp)  and  knives 
are  required  as  for  ordinary  operations.  The  Kocher  gland  clamp,  the 
Kocher  gland  forceps,  a  blunt  dissector,  and  a  spoon  may  be  convenient. 
In  substernal  goiter  cases  it  is  convenient  to  have  at  hand  both  a  desert- 
and  a  tablespoon.  They  are  often  useful  in  elevating  substernal  tumors. 
Catgut  is  a  satisfactory  ligature  material. 

(3)  Two  well-trained  assistants  are  necessary,  as  well  as  a  nurse 
for  the  supply  table. 

Anesthetic. — In  operating  upon  all  forms  of  simple  goiter  and  most 
exophthalmic  goiters,  general  anesthesia  is  as  safe  and  practical  as  for 
other  general  surgery,  and  we  believe  it  is  indicated  in  most  cases  of 
thyroidectomy.  We  prefer  the  open  drop  method  with  ether,  but  not  to 
the  stage  of  profound  anesthesia.  Local  anesthesia — cocain  or  novocain 
with  adrenalin — is  also  of  practical  value  and  gives  satisfactory  results. 
Most  cases  of  complicated  goiter  and  of  ligation — those  with  heart 
VOL.  VI — 22 
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disease,  nephritis,  tracheal  pressure,  or  other  conditions  that  render  a 
general  anesthetic  unsafe — are  best  operated  on  by  this  method.  In 
exophthalmic  goiter,  if  the  condition  be  at  all  serious,  the  patient  is  given 
scopolamin  -2^0  to  yig  gr.  hypodermically  one  hour  before  operation. 
All  patients  with  simple  goiter  who  are  to  take  a  general  anesthetic  are 
given  morphin  |  gr.  and  atropin  -^ho  gr-  hypodermically  thirty  minutes 
before  operation. 

In  some  excitable,  nervous  individuals  with  exophthalmic  goiter  the 
Crile^  anoci-association  preparation  can  be  used  to  advantage.  The 
technic  is  substantially  as  follows:  (1)  Patients  are  kept  in  ignorance 
of  the  time  the  operation  is  to  be  performed  and  are  under  treatment 
for  some  days.  One  hour  before  the  operation  scopolamin  is  given. 
(2)  Ether  or  gas  is  substituted  for  the  inhalations  of  aromatics,  which 
have  been  a  part  of  the  preparatory  treatment.  (3)  A  local  anesthetic 
is  injected  into  the  field  of  operation  to  prevent  deleterious  impressions 
from  being  conveyed  to  the  brain,  thus  lessening  the  amount  of  general 
anesthetic  used. 

Ligation. — The  ligation  of  vessels  as  an  operative  procedure  was 
performed  in  the  early  part  of  the  nineteenth  century  and  later  revived 
by  Wolfler.  The  ligation  of  the  superior  thyroid  arteries  is  made  through 
a  transverse  incision  over  the  center  of  the  thyroid  cartilage.  The 
incision  is  made  through  skin  and  platysma  muscles.  Blunt  dissection 
with  spreading  probe-pointed  scissors  exposes  the  inner  border  of  the 
sternomastoid  muscle,  which  is  dra-^Ti  outward.  The  anterior  belly 
of  the  omohyoid  muscle  is  next  exposed,  elevated,  and  dra^^m  inward, 
which  brings  into  view  the  upper  pole  of  the  thyroid  with  its  vessels. 
A  ligature  of  linen  is  passed  around  these  veins  and  arteries,  close  to  the 
gland  or  even  including  its  tip.  This  prevents  reversal  of  circulation  by 
vessel-anastomosis,  which  occurs  from  high  ligation  of  the  artery.  Injury 
to  the  nerve  is  not  feared,  as  here  the  operation  is  made  between  the 
superior  and  inferior  larjaigeal  nerves  and  the  gland  is  easily  approached. 
No  drainage  is  necessary.  According  to  the  purpose  of  the  operation, 
and  to  the  condition  of  the  patient,  one  or  both  sides  may  be  ligated 
at  the  same  time. 

Ligation  of  the  inferior  thyroid  artery  is  made  through  a  lower 
transverse  incision  and  requires  elevation  of  the  lobe  of  the  thyroid. 
It  is  advisable  to  elevate  and  expose  the  gland  at  the  point  the  liga- 
ture is  applied,  so  that  nerve  tissue  may  not  be  included.  This 
operation  is  usually  done  only  in  association  with  partial  thyroidec- 
tomy. Operating  thus  in  stages  may  be  advisable  in  certain  cases, 
especially  of  exophthalmic  goiter.  For  example,  the  upper  left  pole 
may  be  ligated  under  cocain,  and,  when  a  few  days  later  a  second  liga- 
tion is  made,  there  is  but  little  reaction.  If  the  primary  operation  has 
been  made  without  marked  bad  effect  upon  the  patient,  the  secondary 
operation  of  thyroidectomy  can  be  done  in  about  a  week.  In  the  cases 
in  which  only  double  ligation  has  been  done  at  an  earlier  period,  part 
of  the  gland  may  be  removed  at  the  end  of  four  months.  By  this  time 
^Surg.,  Gyn.,  and  Obstet.,  Aug.,  1911,  pp.  170-173. 
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the  patients  who  have  been  under  weight  will  have  gained  an  average 
of  22  pounds,  and  the  thyrodectomy  can  be  made  with  safety. 

Thyroidectoiny. — The  angular  or  bayonet  incision  is  made  for  the 
removal  of  high-lying  goiters  which  have  developed  in  the  upper  pole 
of  the  gland.  The  best  general  exposure  of  the  thyroid  is  through  a 
low  collar  incision,  commonly  known  as  the  Kocher  incision,  which  in- 
cludes the  skin  and  platysma  and  extends  laterally  to  the  external  jugu- 
lars. The  skin  with  platysma  is  dissected  upward,  also  downward, 
uncovering  the  sternohyoid  muscles.  These  are  separated  by  a  vertical 
incision  which  includes  the  fibrous  capsule  over  the  gland.  Lateral 
traction,  separating  the  two  sternohyoid  and  also  the  sternothyroid 
beneath  them,  exposes  the  thyroid  gland  sufficiently  and  gives  enough 
room  for  the  removal  of  small  goiters.  However,  in  large  and  in  ex- 
ophthalmic goiters  it  is  necessary  to  divide  the  sternohyoid  muscle  in 
the  upper  part  of  the  field  over  the  thyroid  cartilage.  This  is  important, 
since,  when  reunited,  it  preserves  the  nerve-supply  and  breaks  the  line 
of  closure  of  skin  and  muscle,  preventing  a  muscle-drawn  scar  which 
moves  with  deglutition.  The  sternohyoid  can  usually  be  retracted,  but 
should  be  divided  if  it  limits  the  working  field.  Many  of  the  troubles 
and  accidents  in  the  surgery  of  goiter  would  be  avoided  if  the  prelim- 
inary exposure  of  the  thyroid  were  adequate  before  proceeding  with  the 
gland  itself. 

The  lateral  veins  are  caught  and  divided  between  clamps.  The 
gland  is  gently  elevated  with  the  hand,  and,  under  slight  tension,  the 
vessels  at  the  upper  pole  are  caught  and  divided  between  forceps. 
This  is  repeated  on  the  anastomosing  vessels  close  to  the  isthmus. 
The  vessels  at  the  lower  pole  are  treated  in  the  same  manner,  the  gland 
being  held  in  the  hands  of  an  assistant,  who  keeps  up  continual  traction, 
gradually  elevating  and  turning  with  the  isthmus  across  the  trachea, 
where  the  separation  is  made  along  the  opposite  lateral  lobe.  Few 
forceps  are  required  in  simple  goiters,  wiiile  the  papillary  and  exoph- 
thalmic forms  require  many.  However,  in  the  excision  of  an  exoph- 
thalmic goiter  one  must  keep  close  to  the  gland,  and  it^is  well  to  divide 
the  capsule  along  the  lateral  border,  which  is  caught  in  many  clamps, 
and  the  gland  more  carefully  enucleated,  saving  this  capsule,  which 
effectually  protects  the  recurrent  laryngeal  nerves  and  also  the  para- 
thyroids.    (See  Vol.  v..  Fig.  442,  p.  949.) 

Enucleation  of  Goiter. — In  some  instances  encapsulated  adenomata 
may  be  readily  shelled  out  of  the  gland,  preserving  the  remainder 
of  the  thyroid.  The  capsule  of  the  thyroid  gland  is  incised  where 
the  tumor  comes  nearest  its  surface,  the  lobe  of  the  thyroid  is  elevated, 
and,  under  some  tension  to  check  the  oozing,  the  rounded  tumor  is 
rapidly  enucleated  from  the  lobe.  While  under  tension  the  sutures  are 
applied  through  and  through,  and  also  within  the  space  occupied  by  the 
tumor,  to  control  the  capillary  oozing. 

Resection  of  Mikulicz. — In  large  bilateral  colloid  growths  it  is  often 
advisable  to  remove  sections  of  both  lobes.  Mikulicz  sliced  a  large 
wedge  out  of  each  side  to  reduce  the  gland  to  the  desired  size,  the  sur- 
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faces  being  approximated  and  the  hemorrhage  controlled  bj'  suturing. 
In  such  cases  the  isthmus  must  often  be  divided  to  permit  the  new  lobes 
to  separate  from  the  trachea.  This  procedure  greatly  improves  the 
after-appearance  of  the  patient. 

Exenteration. — This  is  another  method  of  reducing  the  size  of  these 
large  colloid  goiters  by  curetment. 

Combined  Methods. — Combined  methods  indicate  themselves 
according  to  the  shape,  size,  and  type  of  thyroid  disease  present. 

Injection  of  Boiling  Water. — Injection  of  boiling  water  into  the 
substance  of  the  gland,  as  recommended  in  cirsoid  aneurysm,  has  been 
used  by  Miles  Porter  with  marked  success.  Several  treatments  may 
be  necessary  before  extirpation  is  advisable. 

Quantity  to  be  Removed, — The  preservation  of  a  cjuantity  equal 
to  one-sixth  of  the  healthy  gland  is  probably  sufficient  to  prevent  mjTC- 
edema,  but  we  should,  if  possible,  leave  more  than  that  if  we  are  com- 
pelled to  operate  on  both  lobes,  since  the  cells  are  not  all  active.  That 
factors  of  safety  are  becoming  recognized  in  operating  for  exophthalmic 
goiter  is  shown  by  the  great  reduction  in  mortality.  From  a  20  to  30 
per  cent,  mortality  of  twenty  years  ago,  which,  to  be  sure,  followed 
operations  on  the  most  serious  cases  only,  to  a  mortality  at  the  pres- 
ent time  of  1  to  4  per  cent. 

Parathjnroids. — The  parathyroids,  four  in  number,  two  on  each  side, 
rest  behind  the  capsule  of  the  gland.  While  it  is  possible  that  a  defi- 
ciency of  one  or  two  parathyroids  will  not  cause  hypoparathyroidism, 
inasmuch  as  we  do  not  know  the  actual  condition  of  the  individual 
glands,  one  or  more  of  which  are  often  rendered  useless  by  hemorrhage 
or  degenerative  changes  from  birth,  it  is  essential  to  preserve  them.  It 
is,  therefore,  advisable  not  to  remove  any  adjacent  glands  or  gland-like 
bodies  during  operation  upon  the  thyroid.  Should  one  be  accidentally 
excised,  it  should  be  transplanted  beneath  the  capsule  of  the  remaining 
thyroid  lobe  at  the  close  of  the  operation.  (See  Chapter  LXXVIII., 
Vol.  v.,  p.  948,  and  Chapter  CXIIL,  Vol.  VI.,  p.  343.) 

Tetany  following  thyroidectomy  is  undoubtedly  due  to  hj'popara-" 
thyroidism,  and  while  treatment  is  not  reliable,  the  experimental  work 
of  MacCallum  and  Voegtlin,  together  with  the  clinical  and  histologic 
observations  of  Erdheim,  Strada,  Yanase,  Haberfeld,  Thompson,  and 
others,  suggest  certain  principles  to  be  followed.  First,  restoration  of 
the  calcium  salts  deficiency  by  administering  acetate  or  lactate  of  cal- 
cium salts  in  4  or  5  per  cent,  solution  subcutaneously,  repeated  at  inter- 
vals of  some  hours  until  relief  is  obtained.  Second,  transplanting  human 
parathyroids  unless  relief  is  obtained  from  calcium  alone.  Third,  vari- 
ous parathyroid  serums  are  in  the  market  and  may  be  used  in  extreme 
cases. 

Closure  of  Wound. — At  the  close  of  the  operation  the  severed  muscles 
are  reunited  with  catgut,  and  the  platysma  myoides  muscle  is  also 
reunited  to  prevent  separation  of  the  scar.  No  drainage  is  required 
after  the  removal  of  small  tumors.  As  a  rule,  however,  a  drainage-tube 
is  advisable  for  twenty-four  hours.     After  the  removal  of  large  sub- 
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sternal  goiters  drainage  should  be  shortened  to  a  few  hours,  as  the 
healing  must  be  by  blood-clot. 

Nerve  Complication:  Paralysis. — All  patients  with  goiter  should 
have  a  laryngoscopic  examination  before  operation  to  determine  the 
condition  of  the  vocal  chords.  More  than  one-fourth  of  the  cases  of  so- 
called  simple  or  colloid  goiter  and  adenomata  which  show  symptoms  of 
pressure  elevation,  show  also  more  or  less  paresis  or  paralysis  of  the 
abductor,  adductor,  or  both,  even  though  it  may  not  be  recognizable 
or  noticeable  clinically  in  the  voice.  Peculiarly  enough,  the  left  nerve, 
which  is  located  somewhat  deeper  than  the  right,  is  more  commonly  sub- 
jected to  pressure  from  rotation  of  the  trachea  caused  by  tumors  on  the 
right  side  and  direct  tumors  on  the  left  side.  In  fact,  a  considerable 
proportion  of  right-sided  adenomata  produce  a  paralysis  of  the  left 
recurrent  nerve. 

Complications:  Substernal  and  Intrathoracic  Goiter. — The  whole 
of  a  lobe  or  a  portion  thereof  is  not  infrequently  found  behind  the 
sternum.  Such  thyroids  are  usually  of  the  adenomatous  type,  and  can 
be  readily  removed  by  exercising  great  care  in  grasping  and  ligating 
veins  and  in  obtaining  a  complete  exposure  of  the  lower  region  of  the 
neck.  A  large  tablespoon  frequently  is  convenient  in  elevating  the 
buried  portion  of  the  gland  after  it  has  been  thoroughly  separated  by 
the  finger. 

Operations  on  Malignant  Goiter. — Operations  on  malignant  tumors 
of  the  thyroid  (carcinomata  and  sarcomata),  to  be  effective,  must  be 
made  early  and  before  the  glands  are  extensively  involved.  The  thyroid 
must  be  completely  removed,  saving  the  parathyroids.  When  done 
thus  early  the  operation  may  give  relief  for  a  long  period ;  late  operations 
are  at  best  but  palliative  and  often  inadvisable. 

Aberrant  thyroids  are  those  islands  of  tissue  which  are  separated 
completely  from  the  normal  gland,  while  accessory  thyroids  have  some 
degree  of  attachment  to  it.  They  are  all  found  in  the  lines  of  em- 
bryonic development  or  are  dragged  down  into  a  substernal  position  in 
the  descent  of  the  thymus  gland. 

OPERATIVE  RESULTS. 

Simple  Goiter. — Operations  for  cosmetic,  prophylaxis,  and  indica- 
tions of  pressure,  are,  with  few  exceptions,  extremely  satisfactory.  The 
mortality  in  these  cases  is  but  a  fraction  of  1  per  cent.  Patients  with 
thyrotoxicosis  occurring  in  simple  goiter  come  to  the  surgeon  on  an 
average  of  about  two  years  after  the  onset  of  toxic  symptoms.  At  this 
time  permanent  injury  to  vital  organs  has  frequently  occurred.  Opera- 
tion can  only  prevent  further  damage  and  permit  nature  to  repair  that 
which  has  already  been  accomplished. 

The  results  of  thyroidectomy,  aside  from  operations  for  the  above 
indications,  are  determined  largely  by  the  following  factors :  (a)  Amount 
of  secretion;  (6)  the  amount  of  resistance  of  patients'  tissues,  and  (c) 
the  extent  of  secondary  lesions  in  patients'  vital  organs  before  coming  to 
operation. 
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In  exophthalmic  goiter  the  degree  of  intoxication  is  generally  pro- 
portionate to  the  extent  of  the  hyperplasia. 

The  surgical  treatment  is  perhaps  not  ideal,  since  it  is  an  ablation 
and  not  a  complete  extirpation  of  the  offending  tissue.  If  the  intoxica- 
tion be  intense,  removal  of  a  portion  of  the  gland  may  only  mitigate 
the  symptoms,  while  if  the  intoxication  be  less,  the  amount  of  secre- 
tion may  be  so  reduced  that  it  can  be  cared  for  without  producing 
marked  symptoms. 

When  a  case  is  operated  upon  during  the  period  of  progressive 
hyperplasia,  the  remaining  portion  of  the  gland  may  later  functionate 
to  a  higher  degree  than  did  the  entire  gland  at  the  time  of  operation. 
In  such  instances  it  is  a  fair  assumption  that  without  operation  the 
entire  gland  might  have  furnished  sufficient  secretion  to  have  killed 
the  patient. 

The  percentage  of  cures  following  operation  for  thyrotoxicosis  in 
both  simple  and  exophthalmic  cases  depends  entirel}^  upon  what  we 
consider  to  constitute  a  cure.  Seventy-five  per  cent,  of  our  cases,  most 
of  whom  had  previously  been  a  burden  to  themselves  and  their  friends, 
were  relieved  and  have  been  able  to  maintain  a  comfortable  and  ^airly 
productive  life.  It  is  true  that  many  are  hampered  by  a  more  or  less 
damaged  heart,  an  irritable  nervous  system,  or  tachj^cardia  on  excite- 
ment or  exertion,  though  the  pulse-rate  may  be  normal  under  ordinary 
circumstances.  The  remaining  25  per  cent,  of  patients,  while  more 
or  less  improved,  are  still  far  from  well,  owing  to  extensive  secondarj^ 
changes  in  vital  organs.  Because  of  relapses  a  small  number  require  a 
second  operation  for  removal  of  more  gland. 

In  general,  it  may  be  said  that  ligation  and  thyroidectomy  have 
materially  reduced  the  permanent  disability  and  mortality  from  thjTO- 
toxicosis,  though  lack  of  definite  knowledge  of  the  average  natural  course 
of  the  disease  and  of  satisfactorily  compiled  statistics  make  it  impos- 
sible to  determine  to  just  what  degree  this  is  true. 


CHAPTER  CXIII. 
PARATHYROIDS.^ 

By  C.  H.  Mayo,  M.D., 

Rochester,  Minn. 

The  parathyroids  were  first  described  by  Sandstrom  (1880),  who 
regarded  these  structures  as  embryonic  rests  of  thyroidal  tissue,  and  on 
his  observations  was  based  the  embryonic  theory.  From  that  time  until 
1891  little  attention  was  given  to  these  glands.  Gley  (1891-93), 
basing  his  opinion  on  the  effects  of  experimental  ablation,  claimed  for 
the  parathyroids  essentiallj^  vital  importance,  and  this  gave  rise  to  the 
vitally  essential  theory. 

In  reviewing  the  investigations  which  have  been  made  since  the 
observations  of  Gley,  we  find  that  a  considerable  amount  of  experimen- 
tal, pathologico-anatomic,  and  clinical  work  has  been  done,  but  aside 
from  possessing  positive  proof  that  the  embryonic  theory  of  Sandstrom 
is  untenable,  and  knowing  that  the  parathyroids  are  functionating  ana- 
tomic structures  concerned  in  body  metabolism,  consequently  of 
pathologic  importance,  our  knowledge  of  these  glands  remains,  for  the 
most  part,  indefinite.  Whereas  the  more  recent  investigations  seem 
to  have  made  some  definite  advancement  toward  the  truth,  yet  a  care- 
ful analysis  of  them  rather  reveals  the  paucity  of  exact  statements  which 
may  be  made  on  the  physiologic  and  pathologic  importance  of  these 
structures. 

After  a  general  survey  of  the  field,  I  have  decided  to  confine  myself 
principally  to  a  phase  of  this  study  which  has  in  recent  times  contributed 
some  seemingly  substantial  data.  In  thus  limiting  myself,  however,  I 
do  not  wish  to  detract  in  the  slightest  degree  from  those  commendable 
observations  which  have  been  otherwise  made. 

It  seems  now  a  well-established  fact  that  many  diseases  which  have 
been  attributed  to  the  parathyroids  have  not  had  their  etiologic  relation- 
ship supported  by  the  more  exact  methods  of  investigation.  Errors 
have  crept  into  the  literature  through  deductions  which  have  been  made 
from  unsound  premises.  Defective  experimentation,  inadequate  meth- 
ods of  histologic  examination,  misinterpretation  of  the  findings,  failure 
to  study  all  the  parathyroidal  tissue  of  a  case,  together  with  conclusions 
based  on  the  administration  of  therapeutic  agents,  such  as  parathyroi- 
din,  have  resulted  in  a  considerable  confusion  of  the  question. 

Recent   pathologico-anatomic   studies    (Erdheim,   Yanase,    Strada, 
Haberfeld)  seem  to  have  confirmed  the  experimental  observation  of 
1  Supplementary  to  Chapter  LXXVIII.,  Vol.  V.,  p.  948. 
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an  etiologic  relationship  between  the  parathyroids  and  tetany,  and  to 
have  discredited  the  causal  importance  of  these  glands  in  some  other 
diseases.  Haberfeld  says:  "Thanks  to  the  investigations  of  recent 
years  we  are  to-day  fully  justified  in  looking  upon  experimental  tetany 
as  the  result  of  a  total  or  partial  parathyroidectomy,  and  that  the 
clinical  picture  of  experimental  tetany  is  to  be  considered  as  the  ex- 
pression of  a  hypothyroidism  of  the  organism."  This  author  further 
states  that  tetany  occurring  after  thyroidectomy  performed  on  man 
may,  in  a  certain  sense,  be  reckoned  with  experimental  tetany. 

Recent  histologic  examinations  have  contributed  support  to  the 
experimental  work  whose  results  indicate  the  significance  of  the  para- 
thyroids in  tetany,  and  these  investigations  will  here  be  chiefly  discussed. 

As  is  commonly  known,  the 
principal  diagnostic  points  of 
tetany  are  Trousseau^ s  sign,  a 
peculiar  tonic  spasm  of  the  fingers 
and  thumb,  the  so-called  "  ob- 
stetric hand,"  produced  by  pro- 
longed, severe  pressure  upon  the 
nerve-trunks,  particularly  the 
median  nerve;  Chvostek^s  sign, 
twitching  of  the  facial  muscles, 
elicited  by  tapping  upon  the  trunk 
of  the  facial  nerve,  upon  the 
malar  bone,  or  over  the  infra- 
orbital foramen;  ErVs  sign,  gal- 
vanic hyperirrit  ability  of  the 
muscles  which  contract  to  very 
weak  currents;  Hoffmann's  sign, 
extreme  sensitiveness  to  the  in- 
duced current.  The  spontane- 
ous attacks  are  usually  bilateral, 
often  associated  with  intense  pain, 
sometimes  with  slight  edema  of 
the  face,  hands,  and  feet,  and 
the  latter  have  a  tendency  to 
assume  a  partial  equino-varus 
position. 
Pathologico-anatomic  investigations  seem  to  have  sho^^ni  that 
hemorrhages  in  the  parathyroids  have  a  positive  significance  in  the 
causation  of  tetany,  especially  tetania  infantum,  and  that  these  hemor- 
rhages produce  their  effect  by  causing  a  hypoplasia  of  the  glands. 
Hypoplasia  of  the  parathyroids  manifests  itself  grossly  by  an  abnormal 
smallness  of  these  structures.  Because  of  their  known  extraordinary 
variations  in  size,  both  in  the  same  individual  and  among  different 
individuals,  this  condition  would  not  be  an  undenialile  indication  of 
hypoplasia,  but  a  gland  which  presents  a  size  only  one-half  that  of  the 
glands  of  the  newborn  might  be  suspected  of  deficient  development. 


Fig.  138. — The  Thyroid  Gl.\nd  and  Par.\thy- 
noiD  Glandules:  Blood-supply  (Poste- 
rior View).     (Halsted  and  Evans.) 
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Histologic  examinations  which  were  made  on  continuous  serial 
sections,  and  in  which  not  only  the  usual,  but  also  chemico-histologic 
methods  were  employed,  have  demonstrated  hypoplastic  changes  in  the 
parathyroids  as  a  result  of  hemorrhages.  These  studies  have  shown 
that  even  superficial  inspection  of  the  normal  microscopic  sections  from 
a  child  reveals  a  difference  between  the  color  of  the  center  and  that  of 
the  periphery,  the  former  appearing  much  more  deeply  stained  than  the 
latter.  On  more  exact  examination  the  cells  of  the  center  are  seen  to 
be  excessively  small,  with  narrow,  densely  stained  protoplasm  and  ill- 
defined  limits,  while  the  cells  of  the  periphery  present  a  much  larger, 


Fig.  139. — Cross-section  Through  Right  Superior  Parathyroid.     Tetany  Patient  Aged  Five 

Months.      (After  Haberfeld.) 
Almost  entire  parathyroidal  tissue  destroyed  by  enorraous  hemorrhages,  H.     Remains  of  paren- 
chyma in  the  center  and  as  septa  between  the  blood-cysts,  P,  R.    Many  phagocytes  (P)  with  pigment 
in  the  blood-cysts,  consequently  signs  of  old  hemorrhages.     The  zone  of  development  completely 
absent. 


lighter  protoplasm,  and  sharp  boundaries.  These  are  the  so-called 
"  Wasserhellen  "  cells.  This  peripheral  zone  appears  to  be  concerned 
in  the  development  of  the  parathyroids,  and  since  in  cases  of  child 
tetany  this  light  area  was  found  wanting  in  places  corresponding  to 
blood-cysts,  and  intact  in  parts  free  from  hemorrhage  (Fig.  139),  recent 
workers  (Haberfeld,  Yanase,  et  at)  felt  justified  in  making  the  positive 
statement  that  hemorrhages  of  the  parathyroids  injure  these  glands  not 
only  through  disturbance  of  their  tissue,  but  also  by  inhibiting  their 
growth. 

These  hemorrhages  manifest  themselves  as  hlood-cysts  or  merely  as 
hematogenous  pigment.     It  has  not  been  possible  to  fix  the  exact  time  of 
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their  occurrence,  but  many  points  favor  Erdheim's  view,  namely,  that 
they  take  place  at  the  time  of  birth.  In  support  of  this  opinion  are  very 
young  cases  (four  weeks,  four  months  old)  presenting  old  hemorrhages, 
and  the  fact  that  the  parathyroids  are  not  disposed  to  bleeding,  so  that 
the  mechanism  of  labor  with  its  associated  trauma  may  very  likely  play 
an  important  part. 

Another  point  of  interest  which  careful  examinations  have  revealed  is 
the  frequent  absence  of  valves  in  the  veins  of  the  affected  glands,  while 
the  valves  are  present  in  the  intact  parathyroids  of  the  same  case. 
Deficiency  in  venous  valves,  therefore,  has  also  been  considered  by 
recent  investigators  as  contributing  to  the  occurrence  of  hemorrhage, 
since  in  the  presence  of  increased  blood-pressure  the  valves  can  prevent 
bleeding. 

Besides  the  older  hemorrhages  in  the  parathyroids,  autopsies  have 
revealed  areas  of  recent  bleeding  in  the  pericardium  and  the  pleura. 
The  latter  were  probably  the  result  of  severe  terminal  spasms,  but 
special  methods  of  examination  positively  proved  that  the  former  ante- 
dated the  beginning  of  the  convulsive  attacks.  Recent  hemorrhages 
have  also  been  found  in  old  blood-cysts,  and  it  is  assumed  that  their 
occurrence  is  also  favored  by  the  absence  of  valves  in  the  veins. 

Hitherto  the  hemorrhagic  theory  was  questioned  and  the  objection 
brought  forward  that  tetany  had  never  occurred  at  the  time  of  the 
bleeding,  but,  instead,  that  it  manifested  itself  very  often  only  after 
the  hemorrhages  had  been  completely  healed.  That  injury  of  the  para- 
thyroids takes  place  at  the  time  of  bleeding  is  to  be  admitted,  and  that 
signs  of  tetany  do  not  occur  simultaneously  with  the  injury  are  facts 
which  appear  to  be  grounds  for  rejecting  this  theory.  Escherich  ex- 
plains this  apparent  contradiction.  This  author  states  that  the  central 
nervous  system  of  the  newborn  is  so  insensitive  that  the  clinical  picture 
of  tetany  cannot  manifest  itself,  and  that  such  manifestation  is  only  pos- 
sible beginning  with  the  third  month.  Escherich's  view  seems  to  be 
supported  by  the  facts  that  the  brain  of  the  fetus  contains  the  highest 
amount  of  calcium  (Quest)  and  that  here  calcium  decreases  with 
advancing  age.  Sabbatini  has  demonstrated  that  cerebral  irritability 
is  lowered  by  an  increase  of  calcium  and  raised  by  the  withdrawal  of  the 
same.  Therefore,  it  is  concluded,  tetany  does  not  occur  at  the  time 
of  bleeding,  because  at  this  period  the  irritability  of  the  brain  is  very 
slight,  which  is  due  to  the  presence  of  a  larger  amount  of  calcium. 

With  regard  to  the  question  of  calcium  in  its  relation  to  tetany,  the 
writer  refers  to  recent  observations  l:»y  ]\IacCallmn  and  A'oegtlin.  These 
investigators  have  undertaken  a  study  of  the  calcium  metabolism  of 
animals,  in  which  this  disease  is  produced  by  parathyroidectomy,  and  of 
the  relations  of  various  salts  to  experimental  tetany,  especially  the 
salts  of  calcium.  They  state  that  all  violent  s>miptoms  produced  by 
parathyroidectomy — muscular  twitching  and  rigidity,  tachypnea, 
fibrillary  tremors,  increased  rapidity  of  the  heart-beat,  etc.— may  be 
almost  instantly  cured  by  the  intravenous  injection  of  a  solution  of  a 
calcium  salt.     The  acetate  or  lactate  in  5  per  cent,  solution  is  usually 
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employed.  Subcutaneous  injection  or  the  introduction  of  the  solution 
into  the  stomach  are  quite  as  effective,  but  act  more  slowly.  The  condi- 
tion of  relief  lasts  for  perhaps  twenty-four  hours,  when  tetany  may 
reappear.  Analysis  of  the  blood  taken  from  a  dog  during  tetany 
shows  a  calcium-content  which  is  only  about  half  that  of  the  normal  dog 
on  the  same  diet.  MacCallum  and  Voegtlin  are  at  work  on  the  analysis 
of  the  brain,  muscles,  and  other  tissues,  and  their  results  are  looked 
forward  to  with  especial  interest.  They  state  that  from  their  observa- 
tions, up  to  the  present,  it  is  possible  to  construct  at  least  a  plausible, 
working  hypothesis  to  explain  their  results.  Apparently  the  para- 
thyroids control  in  some  way  the  calcium  metabolism,  so  that  upon 
their  removal  a  rapid  excretion,  possibly  associated  with  inadequate  ab- 
sorption and  assimilation,  deprives  the  tissues  of  calcium  salts.  In  the 
case  of  tetany  the  central  nervous  system  seems  to  be  especially  affected, 


Fig.  140. — Small  Area  of  Parathyroid.      Tetany  Patient  Aged  Five  Months.      (After  Haber- 

feld.) 

C,  Small  dark  cells  of  the  center;  D,  zone  of  development  showing  large  light  cells  which  are  absent  at 

B,  replaced  by  blood-cysts  (old  hemorrhages). 

as  has  been  shown  by  experiments  in  which  muscles  isolated  from  nervous 
control  showed  no  twitching  during  the  attacks. 

Aside  from  these  and  other  factors  which  may  be  concerned  in 
producing  tetany  at  the  third  month  or  even  later,  supporters  of  the 
hemorrhagic  theory  explain  the  question  as  follows:  All  their  experi- 
ences with  experimental  tetany  have  shown  that  insufficiency  of  the 
parathyroids  is  necessary  for  the  production  of  tetany.  This  insuffi- 
ciency occurs  in  experiments  through  removal  of  parathyroidal  tissue. 
In  the  idiopathic  tetany  of  man,  however,  it  is  caused  by  an  injury  of 
these  glands  in  consequence  of  pathologic  processes.  In  children  there 
have  been  found  hemorrhages  which,  when  they  were  relatively  fresh 
and  large  (blood-cysts),  showed  evident  severe  injury  of  the  para- 
thyroids (Fig.  140).  But  how  is  the  insufficiency  (and  therewith  the 
tetany)  to  be  explained  when  even  before  the  outbreak  of  the  disease 
these  blood-cysts  have  been  gradually  absorbed  and  only  more  or  less 
blood-pigment  is  to  be  found.     As  Erdheim  has  stated,  by  itself   this 
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pigment  can  scarcely  produce  injury  of  the  parenchyma,  but,  in  spite  of 
that  fact,  it  must  be  looked  upon  as  the  expression  of  a  tissue  injury 
which  causes  insufficiency  of  the  parathyroids. 

Whereas  it  is  not  supposed  that  every  hemorrhage  in  these  glands 
produces  hypoplasia,  yet  Yanase  was  never  able  to  demonstrate  clinic- 
ally normal  galvanic  irritability  in  any  child  whose  parathyroids  showed 
anatomically  hemorrhages  even  in  slight  amount.  This  is  an  important 
point,  since  in  some  cases  the  glands  are  apparently  normal.  Tetany 
is  not  to  be  explained  by  the  injury  of  these  structures  alone.  There 
have  been  cases  in  which  the  glands  were  undoubtedly  injured,  that  is, 
parathyroids  disposed  to  tetany,  but  the  attacks  did  not  occur  until 
another  factor  entered,  for  example,  gastro-intestinal  disease.  There- 
fore these  patients  lived  for  many  years  with  defective  parathyroidal 
tissue,  and  were  not  seized  with  tetany  until  hypofunction  of  their 
glands  was  produced  by  a  contributing  factor. 
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Fig.    141. — Tet-^ny   Patient   Aged   Twentt-foub    Ye.\rs.     Amyloid   Degener.\tion   of   Sm.^ll 

Vessels.     (After  Haberfeld.) 
A,  Cells  near  vessels  show  hydropsical  degeneration,  absence  of  nuclei,  and  swelling  of  protoplasm;  C, 
loss  of  cell  membrane  with  cavity  formation;  P,  normal  appearing  parathyroidal  cells. 

Besides  the  hyperplasia  resulting  from  hemorrhages,  other  condi- 
tions have  been  noted  in  association  with  deficient  development  and 
insufficiency  of  the  parathyroids.  Haberfeld  cites  2  cases  of  con- 
genital syphilis,  one  four  weeks,  the  other  six  weeks  old,  both  mani- 
festing signs  of  tetany.  In  each  the  glands  were  abnormally  small— 
one-half  the  normal  size  in  the  newborn.  The  cells  throughout  were 
small  and  dark  and  the  principal  cells  of  the  periphery  (zone  of  de- 
velopment) were  entirely  wanting.  Since,  together  with  these  changes, 
hemorrhages  were  also  present,  the  author  could  not  decide  whether  the 
histologic  fintlings  were  due  to  the  hemorrhages  of  the  syphilis  that 
was  present,  liut  believed  that  the  latter  had"  a  considerable  part  in 
the  hypoplastic  changes,  because  of  the  fact  that  the  degree  of  hypoplasia 
was  the  same  both  in  the  glands  free  from  hemorrhage  and  in  those  ^^•here 
a  small  amount  was  present. 
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Tetania  Adultorum. — Only  a  few  thoroughly  examined  cases  have 
been  described  in  the  literature.  One  of  these  was  a  patient  in  the 
clinic  of  Prof.  Kovacs,  Vienna,  1907.  The  case  was  investigated  and 
reported  by  Haberfeld.  Age,  thirty-one  years.  Previous  history  of 
rachitis  and  the  infectious  diseases  of  childhood,  including  scarlet  fever. 
Fourteen  months  before  death  a  severe  attack  of  enteritis,  which  ter- 
minated in  fatal  peritonitis.  During  the  last  five  months  the  patient 
suffered  from  tetany.  Autopsy  (Wiesner) :  Old  enteritis,  fresh  sero- 
fibrinous peritonitis,  amyloid  nephritis,  amyloidosis  of  the  spleen,  chronic 
edema  of  the  brain,  thickening  and  cloudiness  of  the  leptomeninges. 
Parathyroids:  Number  and  size  normal.  Histology:  In  two  of  the 
glands  extensive  inflammatory  infiltration  around  the  larger  veins; 
extensive  amyloid  degeneration  of  the  smaller  vessels,  similar  to  the 
process  in  the  kidneys  and  the  spleen,  and  hydropsical  degeneration  of 
the  principal  cells,  which  produced  numerous  degenerative  cysts  in  the 
parenchyma  (Fig.  142). 


C. 


Fig.  142. — Tetania.  Gravidarum.     Patient  Aged  Thirty-one  Years  (X=50).     (After  Haberfeld.) 
Area  of  a  parathyroid  showing  moderately  large,  radiating  cicatrix  (C) ;  vessels  (V). 


In  this  case  the  parathyroids  were  injured,  and  consequently,  as 
maintained  by  Haberfeld,  became  insufficient  for  the  neutraliza.tion  of 
the  toxic  metabolic  product  which  leads  to  tetany.  This  author  states 
that  it  is  justifiable  to  suppose  that  in  gastro-intestinal  diseases  these 
toxins  of  tetany  are  produced  in  an  increased  amount. 

Tetania  Gravidarum. — This  form  of  tetany  is  characterized  by  the 
facts  that  a  woman  who  had  previously  manifested  no  signs  of  tetany  is 
attacked  with  the  disease  in  the  course  of  a  pregnancy ;  that  the  attack 
may  occur  during  the  first  pregnancy  and  afterward  in  each  succeeding 
one,  appearing  with  the  same  or  increased  intensity,  or  the  tetany  may 
manifest  itself  for  the  first  time  in  a  later  pregnancy.  Haberfeld  was 
the  first  to  examine  the  parathyroids  in  a  case  of  spontaneous  tetany  of 
this  form.  This  was  a  patient  in  the  Shauta  clinic,  Vienna,  1907.  All 
four  of  the  parathyroids  showed  pathologic  changes.     Two  presented 
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large  scars,  in  the  regions  of  which  there  were  parenchymatous  atrophy 
and  small  cysts.  In  one  gland  round-celled  infiltration  was  present, 
and  in  the  fourth  such  extensive  atrophy  that  scarcely  any  epithelial 
cells  remained  (Figs.  143,  144). 

In  his  discussion  the  writer  says:    "  This  first  case   of   idiopathic 
tetany  of  pregnancy  in  which  the  parathyroids  have  been  examined 
teaches  us  that  just  as  in  the  cases  of  tetania  gravidarum  experimentally 
produced,  the   tetany  is   to    be    con- 
sidered   undoubtedly    in    connection       •-    ,-,;.  .^. , 
with  the   parathyroids — it   is   due   to        •  { >. ' '-^iV.*.  ^ 
a    hypoparathyroidism,     .     .     .     that      '^ j  v. 
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Fig.  143.— Same  Case  as  Fig.  142  (X  125). 
(After  Haberfeld.) 
Part  of  the  cicatrix  (C)  is  seen.  Individual 
epithelial  cells  in  this  region  swollen,  in  places 
uniting  and  forming  small  cavities  (D,  E) ; 
vessels  (V). 
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Fig.  144.— Same  Case  as  Figs.  142  and  143 
(X  160).  (After  Haberfeld.) 
Small  area  of  a  parathyroid  which  is  almost 
completely  atrophied.  The  section  shows  for  the 
most  part  connective-tissue  bands  bearing  many 
small  vessels.  Remains  of  original  parenchvma 
(P) ;  vessels  (V). 


also  in  the  case  of  the  human  it  is  no  longer  merely  a  theory  nor  a  de- 
duction, but  a  fact." 

Therefore,  basing  their  conclusions  on  experimental  clinical  and 
pathologico-anatomic  investigations,  recent  wTiters  state  that  the 
principal  factor  in  the  production  of  tetaity  is  insufficiency  of  the  para- 
thyroids. This  insufficiency  may  be  either  absolute,  that  is,  referred  alone 
to  the  glands,  as  by  their  absence  (operative  tetany),  or  relative,  in  which 
case  the  parathyroids  are  h;^iDoplastic,  consequently  disposed  to  tetany, 
and  hypofunction  is  produced  by  a  contributing  factor,  as,  for  example, 
gastro-intestinal  disease.  The  latter  form  seems  from  investigation 
to  be  the  more  frequent  and,  for  the  tetany  of  children,  is  almost 
a  law. 

Accordingly,  injury  of  these  glands  is  to  be  regarded  as  disposing  to 
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tetany,  while  the  releasing  factor,  whose  nature  still  remains  obscure,  is 
undoubtedly  of  a  very  varying  kind  (infection,  pregnancy,  etc.). 

It  has  further  been  shown  that  theories  based  on  the  importance  of 
the  oxyphilic  cells  and  colloid  are  untenable,  recent  authors  maintaining 
that  these  elements  are  signs  of  senility  of  the  organ.  There  is  no 
anatomic  proof  to  support  the  view  of  Vassale  and  Zanfrognini  as  to  the 
etiologic  relationship  between  the  parathyroids  and  eclampsia  gravi- 
darum. The  differences  in  the  clinical  pictures  of  tetany  and  eclampsia 
also  make  this  view  unlikely.  Lundborg  and  Chvostek's  hypothesis  as 
to  the  importance  of  these  glands  in  myasthenia  gravis  has  not  been  sub- 
stantiated by  anatomic  examination.  Erdheim  has  shown  that  hyper- 
plasia of  the  parathyroids  is  associated  with  osteomalacia,  but  as  a 
sequence  of  this  disease. 

Surgical  Importance  of  the  Parathyroids. — Viewed  in  the  light 
of  our  present  knowledge,  these  glands  are  to  be  regarded  as  struc- 
tures possessing  a  function  that  is  essential  at  least  for  the  normal 
metabolism  of  the  organism.  Although  the  results  of  animal  experimen- 
tation are  not  uniform  with  regard  to  some  points,  yet  they  have  proved 
that  removal  of  parathyroiclal  tissue  is  followed  by  a  condition  termed 
experimental  tetany.  Histologic  examinations  have  shown  pathologic 
changes  in  the  parathyroids  of  typical  cases  of  spontaneous  tetany,  and 
some  of  these  changes  seem  to  be  the  result  of  trauma. 

Guided  by  these  scientifically  supported  facts,  the  surgeon  should 
scrupulously  guard  against  removal  or  injury  of  these  glands.  Remem- 
bering their  variable  size,  location,  and  appearance,  the  operator  should 
preserve  all  small,  especially  gland-like  masses  about  the  capsule  in  case 
of  operation  on  the  thyroid  gland.  If  such  a  mass  be  accidentally 
removed  in  the  course  of  operation,  it  should  at  once  be  implanted 
beneath  some  part  of  the  remaining  capsule. 

Having  in  mind  the  possibility  of  tetany  following  operation  on  the 
thyroid,  we  might  fall  into  the  error  of  diagnosing  a  tetanoid  attack  as 
genuine  tetany.  But  when  we  consider  the  nervous  effects  of  hyper- 
thyroidism, it  should  not  be  surprising  to  find  a  patient  who  had  un- 
dergone an  operation  for  exophthalmic  goiter  presenting  nervous  signs 
such  as  to  arouse  suspicion.  Cases  of  this  kind  have  been  observed, 
but  the  diagnostic  points  of  tetany  were  wanting,  and  the  results 
indicated  that  the  condition  was  probably  hysteroidal. 

No  reliable  treatment  for  tetany  is  at  present  known,  but  the  ex- 
perimental work  of  MacCallum,  Voegtlin,  and  others  and  the  ob- 
servations of  Haberf  eld  on  a  series  of  spontaneous  tetany  suggest  certain 
principles  to  be  followed.  According  to  these  investigations,  deficient 
parathyroiclal  tissue  is  the  principal  causal  factor  in  the  condition,  con- 
sequently the  ideal  treatment  would  be  to  make  up  this  deficiency  by 
transplanting  parathyroids  from  other  persons,  feeding  with  animal 
glands,  the  use  of  serum,  or  the  extract  of  parathyroid.  Unfortunately, 
none  of  these  procedures  have  given  dependable  results.  To  restore 
the  balance  in  calcium  metabolism  seems  also  indicated,  and  for  this 
purpose  calcium  salts,  acetate  or  lactate  (in  4  or  5  per  cent,  solution), 
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should  be  administered  intravenously,  subcutaneously,  by  stomach,  or 
rectal  enemata.  In  order  to  avoid  those  factors  which  contribute  to 
the  attacks  by  increasing  the  toxic  metabolic  product,  the  patient's 
general  condition,  especially  his  gastro-intestinal  tract,  should  be  given 
most  careful  attention. 

In  3067  operations  on  the  thyroid  gland  at  St.  Mary's  Hospital 
(Mayo  Clinic),  the  total  up  to  August  11,  1911,  but  one  patient  is  known 
by  us  to  have  manifested  signs  suggestive  of  tetany. 

Case:  G.  H.  S.,  female,  aged  forty-five  years.  Clinical  diagnosis,  simple  goiter. 
Family  history,  one  sister  had  goiter.  Personal  history,  two  operations  for  lacerated 
perineum,  last  one  eleven  years  ago.  Sciatica,  right  leg,  five  years  ago.  Right 
lobe  of  thyroid  gland  enlarged  for  twenty-five  years,  left  lobe  for  twelve  years. 
Growing  more  rapidly  the  past  three  months,  during  which  time  the  patient  became 
nervous  and  suffered  from  dyspnea.  Rather  despondent  for  last  six  months.  No 
edema.     Able  to  do  regular  work  up  to  present  time. 

Operation  August  11,  1911  (St.  Mary's  Hospital),  partial  thyroidectomy,  enu- 
cleation of  cysts.     Pathologic  diagnosis,  adenomata;  cystic  degeneration. 

Postoperative  course:  August  12,  patient  complained  of  stiffness  in  fingers 
and  face,  and  tingling  in  legs.  Fingers  rigid  and  partially  flexed  at  metacarpo- 
phalangeal joints;  thumbs  in  palms;  toes  also  flexed.  August  1.3,  patient  complained 
of  a  decided  increase  of  symptoms.  Treatment:  2.0  gm.  calcium  lactate  subcutane- 
ously; thyroid  extract,  ..30  gm.  every  four  hours  for  three  doses;  calcium  lactate,  .60 
gm.  three  times  a  day  by  mouth;  trional,  .60  gm.  at  night.  August  14,  rigidity  less 
and  gradually  diminished  until  the  sixth  day  after  operation,  when  it  disappeared 
entirely.     August  19,  patient  discharged  from  hospital. 

It  is  questionable  whether  in  this  case  genuine  tetany  was  present, 
since  some  of  the  diagnostic  points  were  wanting.  The  fact  that 
symptoms  subsided  so  soon  after  treatment  might  be  suggestive,  but  a 
deduction  from  such  unrelial^le  premises  would  lead  to  error,  espe- 
cially since  the  signs  did  not  reappear,  and  thyroid  instead  of  para- 
thyroid extract  was  used.  Experimental  evidence  shows  that  whereas 
tetany  is  relieved  by  the  administration  of  calcium  salts,  yet  the  attacks 
tend  to  recur  after  about  twenty-four  hours. 

Extract  of  thyroid  gland  was  administered,  but  the  indication  for 
its  employment  is  not  supported  by  scientific  investigations.  Even 
parathyroid  extract  has  failed  to  produce  effects  in  some  cases  of  un- 
doubted tetany  (parathyroids  removed  at  operation),  although  the 
treatment  was  continued  for  months. 

Adhering  closely  to  the  view  of  parathyroidal  causality  in  tetany, 
if  the  above  was  a  genuine  attack,  either  the  parathyroids  were  already 
hypoplastic  and  rendered  temporarily  insufficient  by  the  operative  pro- 
cedure and  postoperative  disturbances,  or  they  were  injured  during 
operation,  in  which  case  an  unusual  location  must  be  assumed,  since 
only  enucleation  was  performed  on  the  thyroid  gland  of  this  patient. 
Finally,  when  the  increasing  nervous  condition  of  the  patient  during 
the  past  several  months  is  considered,  the  possibility  of  the  manifesta- 
tions having  been  hysteroidal  should  be  kept  in  mind.' 

^  The  author  is  indebted  to  Dr.  Bernard  Francis  McGrath  for  translating  the 
literature  on  this  subject  and  for  compiling  and  arranging  the  pathologic  data  in- 
corporated in  the  chapter. 
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CHAPTER  CXIV. 
THE  NOSE  AND  ITS  ACCESSORY  SINUSES.* 
By  Harmon  Smith,  M.  D., 

New  York  City. 

Nasal  Deformities. — Paraffin,  when  subcutaneoulsy  injected  with 
the  proper  observance  of  the  precautions  previously'  emphasized 
(Vol.  III.,  p.  406),  furnishes  the  most  feasible  means  of  correcting  de- 
pressed nasal  deformities.  However,  there  are  instances  when  the 
nasal  bones  and  the  nasal  processes  of  the  superior  maxillar}-  bones 
have  been  flattened  out,  so  that  if  paraffin  is  injected  upon  this  flat- 
tened base  it  results  in  an  increased  deformity.  In  such  cases  it  is 
best  to  mobilize  the  misplaced  bones  and  reset  them  in  their  proper 
position.  The  difficulty  of  preserving  the  integrity  of  their  relation 
has  been  largely  overcome  by  the  use  of  the  bridge-splint  devised  by  Dr. 
W.  W.  Carter.^  This  instrument,  besides  holding  up  the  bridge  of  the 
nose,  creates  lateral  pressure  upon  the  base  of 
the  nasal  triangle  which  overcomes  the  tend- 
ency of  the  broken  bones  to  override  laterallj^ 
the  superior  maxilla.  The  application  of  this 
method  of  correction  is  particularly  well  adapted 
to  those  cases  where  paraffin  injection  is  in- 
adequate. A  third  class  of  depressed  deformi- 
ties of  the  nose  is  that  where  great  destruction 
of  bone  and  tissue  has  taken  place,  and  which 
cannot  be  overcome  by  either  the  injection  of 

Fig.  145. — Carter's  Bridge-  re  t_     xi-  r  xi,     t_    •  i  t    x      th 

SPLINT.  paraffin  or  by  the  use  of  the  bridge-splmt.    i  hese 

may  be  overcome  by  the  insertion  of  a  rib-splint 
beneath  the  tissues.  Carter-  has  successfully  employed  this  method  in 
9  cases.  He  says:  "  The  skin  over  the  nose  and  over  the  ninth  rib  on 
the  right  side  is  prepared  for  an  aseptic  operation.  A  short  transverse 
incision  is  made  down  to  the  bone  at  the  nasofrontal  suture.  Through 
this  incision  the  skin  and  subcutaneous  tissues  over  the  dorsum  of  the 
.nose  are  elevated  with  a  long,  thin,  two-edged  knife,  curved  on  the  flat. 
(A  Seller  septal  knife  answers  the  purpose  very  well.)  Above  this 
incision  the  tissues,  including  the  periosteum,  are  elevated  for  about 
I  inch.  This  wound  is  covered  with  sterile  gauze.  The  ninth  rib  at 
about  its  middle  is  then  exposed  for  2  inches,  shelled  out  of  the  perios- 
teum, and  removed.  This  section  of  rib  is  then  split  in  its  transverse 
diameter,  its  medullary  portion  scraped  off,  and  one  of  the  strips  of  bone 

*  Supplementary  to  Chapter  XXXIX.,  ^'ol.  III.,  p.  399. 
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is  shaped  to  suit  the  deformity.  This  is  then  inserted  into  the  wound 
in  the  nose  previously  made  for  its  reception,  care  being  taken  to  insert 
the  upper  end  under  the  periosteum  over  the  nasofrontal  process.  Both 
wounds  are  then  irrigated  with  sterile  salt  solution,  closed  with  silk 
sutures,  and  sterile  dressings  applied." 

Rhinoscleroma. — Until  a  few  years  ago  scleroma  was  believed  to 
be  confined  to  Russia,  Poland,  and  Prussia,  but  cases  have  recently 
been  reported  from  nearly  every  other  country  of  Europe,  also  from 
India  and  Japan.  One  American-born  case  has  been  reported  by 
Wende,  of  Buffalo. 

A  greater  number  of  these  cases  are  now  being  recognized,  owing 
primarily  to  the  more  definite  methods  of  diagnosis  at  our  disposal,  and 
secondarily  to  the  increased  clinical  facilities  taken  advantage  of  by 
the  class  in  which  scleroma  is  most  frequently  found. 

Little  was  definitely  known  of  the  microscopic  character  of  scleroma 
until  Frisch'^  (1882)  isolated  a  peculiar  bacillus  in  the  cells  of  the  growth 
between  them  and  in  the  interfibrillary  spaces  of  the  connective  tissue. 

Although  this  bacillus  resembled  the  Friedlander  bacillus  in  form 
and  other  characteristics,  yet  there  seemed  to  be  sufficient  morpho- 
logic and  biologic  variations  to  classify  it  separately.  This  matter  is 
discussed  at  length  in  the  work  of  Kolle  and  Wassermann.^^ 

In  addition  to  the  Frisch  bacillus,  Mikulicz'^  called  attention  to  a 
very  much  swollen  cell,  which  has  since  been  known  as  the  "  foam  cell," 
or  the  Mikulicz  cell,  which  is  always  present  in  scleroma,  although  it  is 
sometimes  found  in  other  lesions. 

Lastly,  Pellizzari^  added  another  element  of  confirmation  in  the 
existence  of  a  hyaline  body  called  the  Russel  body. 

A  negative  Wassermann  reaction  excludes  syphilis,  with  which 
scleroma  is  often  confounded.  The  initial  lesion  is  usually  upon  the 
floor  of  the  nose  anteriorly,  from  which  point  it  may  spread  posteriorly 
even  to  the  larynx  and  trachea,  and  outwardly  to  the  lips  and  to  the 
external  nose. 

The  only  location  which  is  free  from  invasion  is  the  upper  third  of 
the  interior  of  the  nose,  to  which  the  olfactory  nerve  is  distributed, 
hence  the  sense  of  smell  is  preserved  even  in  markedly  advanced  cases. 

Formerly  it  was  supposed  to  be  a  disease  of  adult  life,  but  Woek- 
witsch  reports  a  case  coming  under  his  observation  at  twelve  years  of 
age,  and  Freudenthal  another  occurring  at  nine,  while  Rydygier,  Jr.,^ 
had  13  cases  ranging  in  age  from  seven  to  twenty. 

The  etiology,  while  obscure,  is  sufficiently  definite  reasonably  to 
ascribe  it  to  poor  food,  bad  hygiene,  lowered  vitality,  or  possibly  some 
condition  of  soil  or  atmosphere  that  predisposes  to  the  development  of 
the  bacillus  of  Frisch. 

The  skin  lesions  almost  invariably  heal  under  the  application  of  the 
a;-ray.  A  great  number  of  them,  upon  the  mucous  membranes  clear  up 
under  similar  treatment,  especially  if  the  ray  can  be  brought  directly 
against  the  invaded  area.  Vaccines  as  a  therapeutic  measure  are  still 
doubtful,  though  they  appear  to  retard  the  progress  of  the  disease. 
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The  vaccine  treatment  has  been  tried  by  Giintzer^  with  apparent  1>- 
favorable  results,  although  he  claims  more  benefit  from  the  a;-ray  than 
from  the  vaccines. 

Sarcoma  of  the  sinuses  has  always  been  so  extensive  and  invoh-ed 
regions  so  far  beyond  the  expectations  of  the  operator  that  many 
surgeons  hesitate  to  operate  except  for  the  relief  of  pain.  Radium  has 
offered  a  possible  solution  in  some  cases,  and  investigators  of  large 
experience  claim  marked  results  from  its  use. 

The  rc-ray  and  other  chemical  rays  have  proved  unavailing. 

Empyema  of  the  Sinuses. — At  present  the  radical  external  opera- 
tion upon  the  nasal  accessory  sinuses  is  resorted  to  with  much  less  fre- 
quency than  was  the  custom  five  years  ago.  This  is  due  to  the  fact 
that  our  knowledge  of  the  sinuses  and  their  anatomic  relation  to  the 
nasal  chambers  have  increased,  and  we  have  devised  methods  of  treat- 
ment which,  if  persistently  and  systematicallj^  applied,  will  in  many 
instances  overcome  the  difficulty.  In  cases  where  the  above  methods 
are  unsuccessful,  internal  operative  measures  are  resorted  to  before  the 
external.  The  radiograph  definitelj^  determines  the  distance  between 
the  inner  and  outer  table  of  the  frontal  sinus,  and  enables  the  operator 
to  proceed  with  assurance  to  gain  entrance  into  the  sinus.     Even  the 
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Fig.  146. — The  Cchved  R.\sp  of  Good. 

most  ardent  advocates  of  the  external  method  now  advise  a  preliminary 
internal  operation,  especially  the  removal  of  the  middle  turbinate,  the 
eradication  of  the  ethmoidal  tract,  and  the  opening  of  the  sphenoidal 
sinus.  When  the  middle  turbinate  has  been  removed  it  is  necessary, 
in  order  properly  to  gain  entrance  into  the  frontal  sinus  through  the 
frontonasal  canal,  to  break  down  the  bulla  ethmoidalis,  chisel  away  the 
processus  uncinatus,  and  to  pass  a  probe  through  the  hiatus  semi- 
lunaris into  the  frontal  sinus.  This  probe  may  be  utilized  as  a  director 
to  introduce  the  curved  rasp  of  Good-*  into  the  sinus  (Fig.  146).  The 
rasp  then  cuts  anteriorly  and  laterally  away  from  the  sejitum.  Amjilc 
space  is  thus  obtained  properlj-  to  drain  the  sinus  and  permit  of  its  irri- 
gation without  destroying  its  lining  membrane. 

It  is  undesirable  to  curet  either  the  posterior  wall  of  the  hiatus  or  any 
part  of  the  sinus,  for  this  denudes  the  bone  of  its  protection  and  induces 
necrosis.  Irrigation  through  a  curved  cannula  followed  by  injections 
of  25  per  cent,  solution  of  argyrol  hastens  recovery. 

Granulations  spring  up  rapidly  and  tend  to  occlude  the  opening. 
which  should  be  reduced  either  by  the  use  of  fused  nitrate  of  silver  or 
by  curetage.  The  opening  may  frequently  be  kept  patulous  by  passing 
Freeman's  graduated  sinus  probes  into  the  sinus  at  each  sitting.     The 
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negative  pressure  advocated  by  Horn  or  any  of  the  other  methods  of 
suction  for  the  complete  evacuation  of  the  sinuses  are  aids  in  the  treat- 
ment, but  are  not  sufficient  in  themselves  to  perfect  a  cure.  Persist- 
ent, careful,  systematic,  and  frequent  treatment  will  overcome  many 
cases  of  empyema  which  appear  to  be  beyond  recovery  except  by  the 
radical  external  operation.  There  are  cases,  however,  of  such  a  serious 
nature  that  the  external  operation  is  imperative,  and  delay  for  any  in- 
ternal procedure  would  be  unwarranted.  The  radical  external  opera- 
tion must  be  performed  when  there  are  symptoms  of  meningeal  in- 
volvement; when  the  nasal  chamber  is  occluded  with  multiple  polypi 
which  prevent  drainage;  when  the  purulent  discharge  is  excessive  and 
of  foul  character;  when  there  is  the  general  appearance  of  sepsis,  to- 
gether with  a  septic  temperature;  when  the  pus  has  broken  through 
the  outer  table  of  the  sinus  into  the  orbit. 

When  the  a;-ray  indicates  a  small  sinus  the  Jansen  operation  (Vol. 
III.,  p.  435)  seems  to  be  the  operation  of  choice,  but  in  large  sinuses  the 
Killian  (Vol  III.,  p.  436)  is  by  far  the  best.  The  attempt  to  save 
mucous  membrane  is  ordinarily  unsuccessful,  and  it  is  better  to  obtain 
free  and  perfect  drainage  by  the  destruction  of  more  mucous  membrane 
than  it  is  to  endanger  drainage  by  destroying  too  little.  When  the 
external  operation  is  performed  it  should  be  the  endeavor  of  the  operator 
to  eradicate  all  diseased  tissue  in  the  frontal  sinus,  the  ethmoid  tract, 
and  in  the  sphenoid,  should  this  cavity  be  involved. 

There  may  be  exceptional  cases  necessitating  external  operative 
measures  when  the  ethmoids  have  escaped  invasion,  but  I  have  failed 
yet  to  find  one ;  so  that  it  is  better  to  remove  the  entire  ethmoidal  tract 
at  the  time  of  the  first  operation  than  it  is  to  leave  an  infective  focus 
behind  for  subsequent  removal.  Tags  of  mucous  membrane  granulate 
and  offer  obstruction  to  drainage,  and  should  be  removed  as  thoroughly 
as  possible. 

Even  the  originators  of  the  most  radical  surgical  procedures  are  now 
modifying  their  views  about  the  external  operation  and  are  assuming 
a  more  conservative  attitude.  Almost  all  of  the  acute  sinus  empye- 
mata  may  be  overcome  by  careful  and  persistent  internal  treatment. 
Those  cases  extending  into  the  subacute  stage  may  necessitate  internal 
operative  measures.  In  chronic  cases  the  majority  can  be  overcome 
by  internal  operations,  followed  by  persistent  treatment,  while  a  few 
will  necessitate  the  radical  external  operation  to  perfect  a  cure. 

Empyema  of  the  Sinuses  in  Relation  to  Optic  Neuritis. — A  isual 
disturbances,  blindness,  and  the  entire  loss  of  the  eye  may  result  from 
empyema  of  the  sphenoid,  ethmoid,  or  frontal  sinuses.  In  a  recent 
case  of  my  own  it  was  necessary  to  remove  the  eye,  which  had  become 
necrotic  from  neglected  pansinusitis  associated  with  orbital  abscess. 
Visual  disturbances  are  due  to  either  a  direct  pressure  upon  the  nerve, 
when  the  nerve  runs  through  the  sphenoidal  sinus,  or  to  an  indirect 
pressure  from  hyperemia  of  the  periosteum  adjacent  to  the  sinus  and 
in  contact  with  the  nerve.  Involvement  of  the  nutrient  vessels  sup- 
plying the  nerve  sometimes  occasions  like  symptoms. 
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In  many  instances  blindness  quickly  follows  the  visual  disturbance, 
and  operative  measures  should  be  immediately  instituted  in  cases  of  em- 
pyema of  any  of  the  sinuses  when  eye-symptoms  are  present.  The 
oculist  and  rhinologist  should  work  in  close  accord  in  these  cases,  as 
each  is  very  dependent  upon  the  other.  Numerous  instances  are  now  on 
record  where  apparently  hopeless  cases  of  blindness  have  been  relieved 
by  operations  upon  the  sinuses,  particularly  upon  the  sphenoid.  Onodi, 
Loeb,  Posey,  Holmes,  Coffin,  and  others  have  demonstrated  the  close 
anatomic  relation  between  the  optic  nerve  and  the  sinuses,  and  they 
have  also  shown  the  anatomic  misplacement  of  the  nerve  and  dehis- 
cences of  its  bony  covering. 

When  the  nerve  runs  unprotected  through  the  sphenoidal  sinus 
it  is  particularly  susceptible  to  infection  and  to  pressure  influences. 
When  all  other  causes  for  optic  neuritis  other  than  sinus  empyema  have 
been  eliminated,  immediate  operation  is  advisable,  although  there  may 
exist  no  obtainable  evidence  of  involvement.  I  have  operated  upon 
the  sphenoid  and  posterior  ethmoids  at  the  request  of  the  oculist  for 
the  relief  of  optic  neuritis,  ^°  when  the  only  evidence  obtainable  of  previous 


Fig.  1-17. — La  Force's  Adenotome. 


sinus  involvement  was  the  history  of  a  cold.  In  these  cases  I  found  a 
latent  empyema.  I  operated  upon  these  cases  by  the  internal  method, 
and  recovery  of  vision  followed  in  a  few  m.onths'  time. 

Removal  of  Adenoids. — Surgeons  have  vacillated  between  radi- 
calism and  conservatism  regarding  the  removal  of  the  tonsil,  but,  ap- 
parently, all  have  agreed  that  the  thorough  removal  of  adenoid  growths 
is  advisable. 

In  the  removal  of  adenoids  the  La  Force  adenotome  (Fig.  147) 
has  materially  lessened  the  dangers  of  trauma  to  adjacent  structures, 
and  also  has  offered  a  safe  and  adequate  method  for  their  removal. 
The  instrument  is  made  in  three  sizes,  the  medium  size  being  sufficient 
for  nearly  every  purpose.  It  should  be  introduced  behind  the  soft 
palate  with  the  fenestra  open.  The  handle  is  tlien  lowered  until  the 
nose  of  the  instrmnent  is  brought  against  the  septum,  then  with  firm 
pressure  against  the  posterior  pharyngeal  wall  the  blade  is  pushed  home. 
The  closed  head  of  the  instrument  retains  the  growth  and  the  operator 
is  always  able  to  preserve  the  removed  mass.  It  is  necessary  to  use  a 
small  curet  on  both  sides  of  the  median  cut,  as  the  instrument  cannot 
remove  the  growth  from  the  fossa  of  RosenmiiUer.     It  is  also  neces- 
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sary  to  curet  high  in  the  vault,  as  a  small  area  of  tissue  is  occasionally 
left  close  against  the  posterior  border  of  the  septum.  There  is  possil^ly 
more  hemorrhage  following  its  use  than  from  the  curet,  but  not  of  suffi- 
cient quantity  to  be  objectionable. 

Removal  of  Tonsils. — Definite  conclusion  has  not  been  reached 
relative  to  the  extirpation  of  diseased  tonsils.  Some  operators  insist 
that  the  tonsil  with  its  capsule  should  be  removed  in  each  instance, 
while  others  are  far  less  radical. 

For  the  past  two  years  many  operators  have  assumed  a  less  radical 
attitude  than  formerly  toward  the  removal  of  simple  hypertrophied 
tonsils.  There  are  also  a  few  who  advocate  the  removal  of  tonsils  only 
when  they  are  affecting  the  general  health;  or  when  they  are  buried 
and  have  large  open  crypts  through  which  the  invasion  of  micro- 
organisms reach  the  glands  of  the  neck;  or  when  they  are  subject  to 
frequent  attacks  of  inflammation.  When  the  tonsil  is  hypertrophied 
and  only  encroaches  upon  the  pharyngeal  space,  without  constitutional 
manifestations,  the  conservative  operator  refuses  to  remove  them. 

It  is  universally  understood  that  the  diseased  and  buried  tonsil 
associated  with  glandular  involvement  should  be  thoroughly  removed, 
irrespective  of  its  size.  This  small  diseased  tonsil  menaces  health 
more  than  the  large,  smooth,  hypertrophied  variety. 


Fig.  148. — Kurd's  Spoon-shaped  Separator. 

There  are  some  who  strongly  advocate  the  finger  dissection,  in  which 
the  plica  is  cut  with  scissors  well  up  into  the  supratonsillar  fossa,  and 
the  tonsil  is  removed  from  its  enveloping  sheath  by  the  index-finger, 
sometimes  with  its  capsule  attached.  This  method  is  safe  and  com- 
plete, but  the  trauma  resulting  is  the  same  as  that  incident  to  any 
blunt  dissection. 

In  the  enucleation  of  tonsils  the  cold  wire  snare  has  probably  more 
advocates  than  any  other  one  method.  The  tonsil  is  grasped  with 
tenaculum  forceps  or  hook  and  drawn  well  out  of  its  bed,  while  the 
folds  are  liberated  anteriorly  and  posteriorly  with  a  sharp  spoon-shaped 
separator  (Fig.  148).  When  the  tonsil  is  liberated  and  remains  only 
attached  by  its  base,  the  snare  is  passed  over  the  handle  of  the  tenaculum 
and  looped  around  it,  and  the  loop  is  drawn  together  either  by  hand 
pressure  or  by  the  screw  windlass  of  the  snare.  Considerable  trauma  has 
resulted  from  the  use  of  the  snare,  and  cicatrices  have  resulted  in 
some  cases  between  the  tongue  and  the  lateral  pharyngeal  wall.  These 
fibrous  formations  have  affected  speech  in  certain  instances,  and  in 
others,  when  the  snare  is  used  hurriedly,  the  hemorrhage  is  as  great  as 
that  resulting  from  the  use  of  any  other  instrument. 

When  the  tonsil  is  properly  liberated  from  its  anterior  fold,  and  the 
anesthetist  can  render  aid  in  pushing  the  tonsil  well  outward  and 
forward  by  external  pressure,  there  is  no  instrument  better  qualified 
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to  enucleate  the  tonsil  with  its  capsule  intact  than  the  ^Mackenzie  ton- 
sillotome.  To  remove  the  tonsil  properly  in  this  manner,  the  selection 
of  the  instrument  with  a  fenestra  just  larger  than  the  tonsil  is  of  the 
first  importance  (Fig.  149).  The  blade  of  the  tonsillotome  should  be 
at  right  angles  to  the  handle  and  reinforced  beneath  with  a  thick  piece 
of  metal,  to  insure  against  bending  when  hard  pressure  is  made  on  the 
handle.  The  operator  must  familiarize  himself  thoroughly  with  the 
manipulation  of  the  instrument.  The  anterior  fold  of  one  tonsil  is  liber- 
ated with  the  Leland  knife  and  this  tonsil  is  removed  before  the  other 
one  is  touched.  The  nurse  is  thereby  enabled  to  care  for  the  side  that 
is  bleeding  while  the  other  tonsil  is  being  removed,  and  the  amount  of 
blood  lost  during  the  operation  is  considerably  lessened.  Serious  hem- 
orrhage frequently  lowers  vitality  and  retards  recovery. 

Some  operators  are  particularly  skilled  in  the  use  of  the  Mathieu 
tonsillotome  (Vol.  III.,  p.  453),  from  the  use  of  w^hich  there  is  less 
trauma  and  shock  than  from  any  other  instrument.     When  using  this 


Fig.  149. — Tonsillotome. 

it  is  best  that  the  patient  should  be  sitting  up.  If  the  instrument  is 
made  sufficiently  heavy  to  withstand  hard  pressure,  the  tonsil  can  be 
engaged  so  that  it  will  be  removed  as  effectively  as  with  the  iMackenzie 
instrument. 

Hemorrhage  from  the  removal  of  adenoids  is  ordinarily  overcome 
by  forcibly  injecting  peroxid  of  hydrogen  through  the  nares  so  that  pres- 
sure is  exercised  against  the  soft  palate  and  postpharyngeal  wall  by 
the  disintegration  of  the  blood.  •  A  solution  of  equal  parts  of  tannic  and 
gallic  acid  run  through  the  nose  is  also  effective.  The  postnasal  tampon 
is  almost  always  sure  to  stop  it,  but  should  not  be  left  in  place  over 
twenty-four  hours.  Few  fatalities  have  been  reported  from  hemor- 
rhage in  this  locality.  Tonsillar  hemorrhage  when  sufficient  to  become 
alarming  can  be  met  in  the  following  order: 

1.  Apply  locally  on  a  sponge  a  thick  solution  of  equal  parts  of  tannic 
and  gallic  acid. 

2.  Dust  compound  alum  powder  over  the  bleeding  surface. 
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3.  Clasp  the  bleeding  vessel  with  an  artery  forceps  and  tie  if  neces- 
sary. 

4.  Run  a  hgature  through  the  anterior  and  posterior  folds  by  means 
of  a  curved  needle  and  tie  off  the  bleeding  area. 

5.  Apply  one  or  more  metal  sutures  in  the  anterior  and  posterior 
folds  and  bring  them  together  at  the  bleeding-point  by  means  of  the 
Michel  metal  suture  instrument  (Fig.  150).  These  sutures  must  be 
removed  in  about  twelve  hours. 


Fig.  150. — Michel's  Metal  Sutuhe  Clamp  for  Tonsillar  Hemorrhage. 

6.  Apply  the  Mikulicz-Stoerk  tonsillar  hemostat  (Vol.  III.,  p.  454), 
which  should  be  left  on  for  not  over  twelve  hours. 

7.  Ligate  the  external  carotid.     Never  ligate  the  common  carotid. 

Oozing  from  the  removal  of  tonsils  or  adenoids  can  be  effectively  con- 
trolled by  the  use  of  thrombokinase.  This  substance  is  the  preferment 
of  the  blood  furnished  by  the  destruction  of  cellular  elements.  It  was 
first  prepared  for  clinical  use  by  Batelli.  Strong  has  perfected  the 
method  and  has  demonstrated  the  presence  of  a  ferment  body  by 
heat  inactivation.     The  essentials  of  the  method  are  extraction  of  fresh 


Fig.  151. — Michel's  Metal  Suture  Extractor. 

tissues  by  water  and  precipitation  with  acetic  acid.  A  brownish  powder 
results  which  is  applied  locally  for  the  control  of  hemorrhage,  with 
very  satisfactory  results.  Thrombokinase  is  not  yet  upon  the  market, 
but  may  be  obtained  from  the  laboratory  of  the  Manhattan  Eye,  Ear, 
and  Throat  Hospital,  with  the  understanding  that  clinical  observations 
following  its  use  he  furnished  the  laboratory. 

Collapse  of  the  Ala  Nasi. — In  addition  to  the  many  operations 
devised  for  the  relief  of  a  collapsed  ala,  MacKenty'^  has  recently  sub- 
mitted one  which  gives  more  breathing  space,  as  well  as  rendering  the 
ala  more  fixed. 
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The  primary  incision  begins  high  up  on  the  septal  side  within  the 
skin  hne  near  the  mucocutaneous  junction,  and  is  carried  downward 
and  outward  across  the  floor  of  the  nose  and  upward  into  the  ala  (Fig. 
152).     The  dissection  includes  the  subcutaneous  tissue  and  is  carried 

backward  until  the  bony  ridge  of  the 
nasal  floor  is  reached,  when  the  periosteum 
is  included  in  the  elevation,  which  is  con- 
tinued for  a  little  distance  bej-ond  the  ridge. 
The  ridge  is  removed  laterall}^  to  include 
the  transverse  diameter  of  the  entrance, 
and  then  downward  until  the  floor  of  the 
nose  and  the  entrance  are  on  the  same 
plane.  A  small  thin  gouge,  chisel,  or  bone- 
forceps  may  be  employed  for  this  purpose. 
The  base  of  the  septum  median  to  the 
ridge  upon  the  nasal  floor  is  chiseled  away 
for  about  two-thirds  of  its  thickness.  The 
fat  and  areolar  tissue  attached  to  the  flap  are  removed  until  nothing 
remains  but  the  skin  and  mucous  membrane. 

If  the  operation  has  been  successful  up  to  this  point  the  nasal 
floor  will  lie  about  5  to  §  cm.  below  its  original  place  and  the  flap  will 
be  too  short  to  cover  the  denuded  area.  To  minimize  the  contraction 
incident  to  healing,  it  is  advisable  to  leave  any  necessarity  bare  area 
upon  the  septum  rather  than  upon  the  floor  of  the  nose,  where  it  is 
desirous  of  obtaining  the  greatest  possible  transverse  diameter.     The 


Fig.  152. — MacKenty's  Opera- 
tion FOB  Collapsed  Ala 
Initial  Incision. 


Fig.  153. — MacKenty's  Operation  for  Col- 
lapsed Ala:  Second  Step.  Lowering 
Floor  of  Nasal  Vestibule. 


Fig.  154. — MacKenty's  Operation  for  Coi/- 
LAPSED  Ala:  Sutures  in  Place.  Loca- 
tion of  Denuded  Area. 


flap  is,  therefore,  incised  at  its  apex  on  the  septum,  and  the  incision  is 
carried  backward  and  downward  toward  the  floor  of  the  nose  to  the 
extreme  point  of  denudation  (Fig.  153).  The  flap  is  lowered  to  the  new 
floor,  stitched  in  place  with  fine  iodized  catgut  (Fig.  154),  and  the 
nostril  packed  with  vaselin  gauze.  Or  the  flap  may  be  held  in  place 
with  a  dental  gutta-percha  splint  molded  to  meet  the  conformity  of  the 
nasal  chamber.  The  splint  should  be  worn  for  ten  consecutive  days, 
removing  it  only  for  cleansing.  Then  it  should  be  replaced  only  at 
night  for  a  week  or  more.     General  narcosis  is  best  for  these  cases. 
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The  dressings  are  changed  for  the  first  time  on  the  seventh  day  and 
the  sutures  removed  two  days  later.  ^" 
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CHAPTER  CXV. 

SURGERY  OF  THE  LARYNX  AND  TRACHEA.* 

By  George  Emerson  Brewer,  M.  D., 

New  York. 

Since  the  publication  in  1908  (Vol.  III.,  p.  460)  of  the  chapter  on 
the  Larynx  and  Trachea  considerable  progress  has  been  made  in  the 
department  of  laryngology. 

While  this  has  not  resulted  in  any  revolutionary  change  in  diagnostic 
methods  or  operative  technic,  there  has  been  a  steady  advance  in  per- 
fecting known  operative  procedures  and  a  noticeable  betterment  in 
results.  As  many  of  the  advances  which  have  been  made  have  been 
in  the  minor  operative  procedures  and  methods,  interesting  to  the 
exclusive  specialist  rather  than  the  general  surgeon,  and  as  the  space 
allotted  to  this  chapter  is  necessarily  somewhat  limited,  I  will  attempt 
no  general  review  of  the  progress  of  larj-ngology,  but  rather  call  atten- 
tion to  some  of  the  more  important  advances  in  the  major  operative 
procedures  which  have  appeared  in  the  current  literature  of  general 
surgery. 

Laryngoscopy,  Tracheoscopy,  and  Bronchoscopy. — In  exam- 
inations of  the  larj'nx  there  has  been  a  gradual  tendency  of  late 
toward  the  general  employment  of  direct  laryngoscopy  by  one  of  the 
many  instruments  devised  for  this  purpose.  One  of  the  most  satis- 
factory of  these  is  the  Jackson  direct  laryngoscope  (Fig.  155).  By 
having  the  light  near  the  spatula  extremity  the  illumination  is  far  more 
satisfactory,  and  the  examination  more  easily  made  by  one  not  ac- 
customed to  using  the  head-mirror  or  Kirstein's  lamp. 

The  employment  of  tracheoscopy  and  bronchoscopy  (described  at 
length  in  Vol.  III.)  has  been  much  more  general  during  the  past  four 
years,  not  only  for  diagnosis,  but  also  for  the  removal  of  foreign  bodies. 

The  report  of  a  large  number  of  successful  cases  and  the  published 
description  of  a  number  of  new  and  improved  instruments  indicate 
widespread  interest,  and  attest  the  fact  that  the  method  is  becoming 
popularized. 

Crosby  Greene,  of  Boston,  has  recently  published  the  reports  of 
some  difficult  cases,  and  calls  attention  to  the  labored  breathing  in 
children  when  exploring  an  occluded  bronchus,  on  account  of  the  neces- 
sarily large  size  of  the  tube,  which  interferes  materially  with  the  current 
of  air  from  the  other  lung.     He  advises  in  these  cases  the  employment  of 

*  Supplementary  to  Chapter  XV.,  Vol.  III.,  p.  -IGO. 
364 


CONGENITAL    INSPIRATORY    STRIDOR. 


365 


a  fenestrated  tube,  the  opening  being  far  enough  from  the  distal  ex- 
tremity to  insure  the  free  passage  of  air  from  the  trachea  and  opposite 
bronchus  into  the  lumen  of  the  tube. 

Congenital  Inspiratory  Stridor.— Shukowsky^  reported  3  grave 
examples  of  this  condition,  one  of  which  was  found  to  be  due  to 
inherited  syphilis,  a  typic  specific  ulceration  being  present  on  the  laryn- 
geal mucous  membrane,  as  well  as  gummatous  nodules  on  the  tongue, 


Fig.  155. — Jackson's  Direct  Laryngoscope. 


tonsil,  and  laryngeal  folds.  In  another  of  his  cases  macroglossia  was 
evidently  the  cause;  in  a  third  an  exact  diagnosis  was  not  established, 
but  the  condition  was  relieved  by  drawing  the  tongue  well  forward  and 
fixing  it  to  the  lower  lip. 

The  etiologic  factors  generally  thought  to  be  present  in  these  cases 
are  hj^pertrophy  of  the  thymus,  stenosing  malformations  of  the  larynx, 
congenital  feebleness  of  the  glottic  muscles,  and,  in  certain  rare  instances, 
cerebral  lesions. 
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The  Repair  of  Tracheal  Wounds  and  Fistulae. — Tiegel^"  conducted 
a  number  of  animal  experiments  to  determine  the  Vjest  method  of  sutur- 
ing wounds  of  the  trachea  or  bronchi.     He  advises  the  use  of  the  Lem- 


FiG.  156. — Tiegel's  Operation.     (Tiegel.) 
Sutures  in. place. 


bert  suture,  and  when  the  lesion  is  located  deep  in  the  thorax,  of  graft- 
ing a  piece  of  lung  tissue  over  the  line  of  suture  (Figs.  156-158). 


Fig.  157. — Tiegel's  Operation.     (Tiegel.) 
Drawing  the  lung  over  line  of  suture. 


Hohmeier^  experimented  with  a  view^  to  determining  the  best 
tissue  to  employ  for  grafting,  in  the  repair  of  loss  of  tissue  in  the  tracheal 
wall.     He  advises  aponeurosis,  preferably  dissected  from  the  sterno- 
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mastoid  sheath.  This  he  places  over  the  opening  in  the  trachea  and 
fixes  by  four  through-and-through  sutures  at  the  four  angles.  Two  other 
layers  of  suture  are  next  introduced  to  insure  firm  fixation  of  the  graft 
to  the  trachea.  , —  -_ 


Fig.  158. — Tiegel's  Operation.      (Tiegel.) 
Graft  sutured  in  place. 

The  experiments  were  successful  in  dogs,  the  wounds  healing  kindly 
in  from  eight  to  ten  days.  (Figs.  158  and  159  show  the  graft  sutured 
in  place  and  the  result  after  healing.) 

Nowakowski  repaired  an  extensive  loss  of  tissue  in  the  cervical  por- 
tion of  the  trachea  (the  result  of  sloughing  following  repair  of  a  cut- 
throat wound)  by  means  of  an  osteocutaneous  graft.  He  dissected 
an  osteoplastic  flap  from  the 
clavicle,  the  bone  portion  be- 
ing a  thin  layer  of  cortex. 
This  he  placed  over  the 
tracheal  opening,  skin  side  in- 
ward, and  sutured  the  cuta- 
neous edge  to  the  tracheal 
mucous  membrane.  The  ex- 
posed bone  was  next  covered 
by  a  second  skin  flap  removed 
from  the  side  of  the  neck. 
A  tracheal  cannula  was  left 
in  the  lower  angle  of  the 
wound  for  several  days.  After 
a  slow  and  somewhat  com- 
plicated convalescence  the  pa- 
tient recovered. 

Grey  Turner,  of  Newcastle,  reports  the  history  of  a  case  of  extensive 
sloughing  of  the  trachea  following  a  cut-throat  wound,  in  which  he 
removed  the  diseased  segment  of  trachea,  including  two  rings,  and 


Fig.  159. — Tracheal  Graft.     (Hohmeier.) 
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sutured  the  distal  extremity  to  the  cricoid.  Although  suppuration 
followed,  the  final  result  was  satisfactory. 

Tuberculosis  of  the  Larynx. — Korner-  reports  the  history  of  a 
case  of  successful  removal  of  a  tuberculoma  by  thyrotomj',  in  which 
the  patient  six  months  later  was  reported  well.  This  author  is  of  the 
opinion  that  these  pseudoneoplasms  are  less  active  than  other  forms 
of  laryngeal  tuberculosis,  and  are,  therefore,  favorable  cases  for 
extirpation. 

During  the  past  two  years  I  have  operated  on  2  cases  of  apparent 
neoplasm  of  the  larynx,  which  on  microscopic  examination  proved  to  be 
tuberculous.  One  was  located  in  the  ventricle,  and  appeared  as  an  oval 
bean-shaped  body  covered  by  unbroken  mucous  membrane;  the  other 
was  a  pearly  white  papilloma  of  the  vocal  chord.  Both  were  removed 
by  laryngeal  jQssure  with  prompt  operative  recovery;  but  in  the  last  a 
secondary  operation  was  necessary  for  the  removal  of  necrosed  cartilage 
and  a  mass  of  granulation  tissue  causing  marked  stenosis. 

Trichinosis  of  the  Larynx. — MacKenty*  reports  4  cases  of  larjTi- 
geal  edema  and  stenosis  resulting  from  trichinosis.  The  diagnosis  was 
made  by  the  occurrence  of  multiple  mj'ositis,  edema  of  the  face  and 
eyelids,  and  the  presence  of  a  marked  eosinophilia.  In  3  of  the  4  cases 
the  percentage  of  eosinophiles  was  48,  30,  and  25. 

Cancer  of  the  Larynx. — The  most  important  question  in  larj-ngeal 
surgery  to-day  is  to  determine  the  best  method  of  treating  cancer  of  the 
lar3'nx. 

As  pointed  out  in  Chapter  XL.,  this  disease  is  of  frequent  occurrence, 
its  early  diagnosis  is  easily  possible  by  methods  alreadj'  described 
and  urgently  advocated,  and  the  percentage  of  positive  cures  following 
successful  early  operations  in  the  intrinsic  variety  is  high,  much  higher, 
in  fact,  than  in  many  other  regions  of  the  body.  Thanks  to  the  gradual 
appreciation  of  these  facts  by  most  modern  intelligent  practitioners, 
the  surgeon  is  now  called  at  a  much  earlier  period  than  ten  or  fifteen 
years  ago. 

The  old  and  wholly  unreasonable  prejudice  entertained  by  certain 
practitioners  and  specialists,  which  induced  them  to  believe  that  an 
individual  might  better  be  dead  than  living  without  a  larj^ix,  has  been 
largely  dissipated  by  the  number  of  healthy  and  happy  individuals  now 
living  who  have  been  cured  of  laryngeal  cancer  bj'  radical  surgery. 

If  only  practitioners  would  logically  act  upon  their  knowledge  that 
early  laryngeal  cancer  is  curable,  and  investigate  every  case  of  suspicious 
unexplained  hoarseness  in  a  patient  of  the  cancer  age,  it  is  my  opinion 
that  in  a  few  years  the  end-results  in  the  surgery  of  cancer  of  the 
larynx  would  be  far  in  advance  of  those  of  malignant  disease  in  any 
other  organ  or  tissue  of  the  body. 

During  the  past  four  years  a  number  of  interesting  statistical  papers 
have  been  published,  a  review  of  which  wall  give  a  fair  idea  of  the  present 
status  of  surgery  in  this  important  disease. 

Sendziak  collected  1002  cases  of  laryngeal  cancer  operated  upon 
during  a  iieriod  of  fifty  years  since  the  introduction  of  the  laryngoscope. 
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A  review  of  these  cases,  operated  upon  by  a  great  variety  of  methods  and 
by  many  operators,  gives  the  following  general  results: 

Endolaryngeal  removal,  39  cases,  18  cures,  or  46  per  cent.  Thyrot- 
omy,  214  cases,  106  cures,  or  about  50  per  cent.  Partial  laryngectomy, 
171  cases,  39  cures,  or  22.8  per  cent.  Total  laryngectomy,  269  cases, 
58  cures,  or  21.6  per  cent. 

The  high  percentage  of  recoveries  reported  following  endolaryngeal 
operations  is  probably  due  to  faulty  diagnosis  in  the  early  period,  and  to 
the  fact  that  only  the  earliest  and  most  limited  growths  were  treated  in 
this  manner. 

Thyrotomy  undoubtedly  gives  the  best  results,  for  the  reason  that  it 
is  applicable  only  to  early  cases  of  intrinsic  cancer,  and  the  operation 
being  directly  under  guidance  of  the  eye  and  sense  of  touch  of  the  oper- 
ator, thorough  removal  is  the  rule. 

Chiari,  in  his  address  delivered  before  the  American  Laryngological, 
Rhinological,  and  Otological  Society  in  1909,  gives  statistics  of  total 
extirpation  collected  by  him  from  1895  to  1908: 

Total  number  of  operations,  242.  Operative  deaths,  29,  or  12  per 
cent.  Relative  cures,  24,  or  9.9  per  cent.;  definite  cures,  38,  or  15.7 
per  cent.  The  operative  mortality  of  total  laryngectomy  during  this 
period  is  actually  lower  than  that  of  partial  laryngectom-y. 

Koschier,'^  the  same  year,  reports  a  personal  series  of  14  recent  opera- 
tions for  cancer  without  mortality,  together  with  a  report  of  a  previous 
series,  making  a  total  of  28  cases.  Of  18  patients  operated  upon  more 
than  three  years  ago,  8  were  free  from  recurrence,  showing  a  radical  cure 
in  44  per  cent.  Of  these  18  cases,  5  were  by  thyrotomy,  with  4  cures; 
10  partial  laryngectomy,  with  2  cures;  3  total  laryngectomy,  with  2 
cures. 

Schmiegelow'^  in  1910  reports  48  personal  operations  for  laryngeal 
carcinoma.  Of  these  there  were  5  operated  upon  by  the  endolaryngeal 
method,  2  reported  well  at  the  end  of  one  year,  the  3  others  had  recur- 
rences, one  as  late  as  seven  years  after  the  operation;  20  were  treated 
by  thyrotomy,  with  4  deaths  and  9  cures,  1  other  recovering  after  a  sec- 
ondary laryngectomy;  4  cases  of  partial  laryngectomy,  all  fatal;  5  cases 
of  total  laryngectomy,  one  definite  cure  (twelve  years);  2  operative 
deaths  from  pneumonia,  and  2  later  deaths  from  recurrence. 

Gluck  in  1908  reported  128  total  laryngectomies,  with  20  free  from 
recurrence  at  the  end  of  three  years.  Regarding  his  operative  mortality, 
Chiari  states  that  it  was  13  per  cent,  for  his  entire  series,  including  com- 
plicated cases.  In  uncomplicated  laryngectomies  he  has  had  no  mor- 
tality for  several  years. 

The  end-results  reported  by  these  authorities  are  unquestionably 
better  than  any  previously  published.  In  1909  I  reviewed  the  subject 
and  collected  the  then  available  data  regarding  permanent  cures  fol- 
lowing laryngectomy,  which  were  estimated  to  be  about  15  per  cent., 
while  the  three-year  cures  in  these  later  reports  will  average  something 
over  20  per  cent. 

In  my  own  limited  experience  the  end-results  in  total  laryngectomy 
VOL.  VI — 24 
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have  been  more  satisfactory  than  in  the  operative  treatment  of  cancer 
in  any  other  organ.  Of  6  total  laryngectomies  which  survived  opera- 
tion performed  more  than  three  years  ago,  4  are  still  living  and  free  from 
recurrence. 

Regarding  the  technic  of  total  laryngectomy,  I  still  recommend  the 
method  of  Gluck,  described  in  Vol.  III.,  p.  506,  for  the  reason  that  it 
has  furnished  the  largest  percentage  of  operative  cures. 

In  a  communication  read  before  the  New  York  Academy  of  Medicine, 
Section  of  Laryngology,  in  1908,  I  described  a  sHght  modification  of 
Gluck's  technic,  which  in  my  hands  has  given  better  results.  This 
modification  consists  in  firmly  affixing  the  trachea  to  the  adjacent  tissues 
by  a  preliminary  tracheotomy  and  packing  with  iodoform  gauze  on 
either  side  of  the  tube.  This  is  done  ten  or  twelve  days  before  the  laryn- 
gectomy and  results  in  a  firm  inflammatory  induration  in  and  about  the 
peritracheal  tissues,  which  furnishes  an  excellent  barrier  against  the 
downward  spread  of  infection  to  the  lower  cellular  planes  of  the  neck 
and  mediastinum.  At  the  time  of  the  final  operation  the  trachea  is 
divided  below  the  cricoid,  the  mucous  membrane  destroyed,  and  its 
lumen  occluded  by  two  mattrass  sutures  above  the  cannula,  or  firmly 
packed  with  iodoform  gauze  to  prevent  the  entrance  of  wound  fluids. 

Gluck's  method  of  lifting  the  trachea  from  its  bed  and  stitching  it 
to  the  skin,  while  it  undoubtedly  prevents  to  a  large  extent  wound  fluids 
entering  the  trachea,  opens  up  the  peritracheal  cellular  space  and 
thereby  favors  the  descent  of  infection  to  the  mediastinum. 

Ricardo,  Botey,  Sebileau,  and  Cisneros  advise  anterior  fixation  of  the 
divided  trachea  to  the  skin,  but  do  this  at  a  preliminary  operation,  post- 
poning the  laryngectomy  until  firm  adhesions  have  fixed  the  trachea  in 
its  new  position. 

Koschier,  who  next  to  Gluck  has  apparently  obtained  the  best  opera- 
tive results,  advises  a  two-stage  operation,  but  prefers  leaving  the  trachea 
in  its  normal  position,  and  depends  upon  tamponade  to  prevent  the 
entrance  of  wound  secretions  into  the  trachea. 

During  the  past  year  Sebileau^  presented  an  instructive  communica- 
tion to  the  Societe  de  Chirurgie  of  Paris.  In  it  he  stated  that  the  two 
great  dangers  attending  total  laryngectomj'  were  the  aspiration  of  in- 
fected wound  secretions  into  the  trachea,  giving  rise  to  what  he  terms 
bronchopulmonary  septicemia;  and  infection  of  the  deep  cellular  planes 
of  the  neck,  giving  rise  to  lymphovenous  septicemia.  The  reason  for  the 
frequency  of  the  latter  complication  is  the  presence  of  a  dead  space 
created  by  removal  of  the  larynx  which  it  is  difficult  to  obliterate,  and 
which  is  easily  infected  by  the  slightest  leakage  of  pharyngeal  secre- 
tions through  the  sutured  pharyngeal  wound. 

To  avoid  these  dangers  he  advises,  first,  a  preliminary  tracheotomy 
twenty  days  before  the  final  operation;  second,  accurate  suture  of  trachea 
stump  to  the  skin  just  alcove  the  sternum,  anchoring  it  firmly  in  place 
by  including  in  at  least  two  of  the  sutures  the  sternal  portion  of  the  ten- 
don of  the  sternomastoid  muscle;  third,  firm  closure  of  the  pharyngeal 
wound,  reinforced  by  fixation  of  the  hvoid  muscles  in  front  of  the  line 
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of  suture;  fourth,  obliteration  of  the  dead  space  by  drawing  together  in 
front  of  the  esophagus  the  severed  hyoid  muscles  and  subcutaneous  fatty 
tissue,  and  the  use  of  a  firm  compression  bandage;  fifth,  drainage  of  the 
upper  angle  of  the  wound  to  establish  a  remote  outlet  for  pharyngeal 
secretions  in  the  event  of  leakage;  sixth,  the  use  of  Gluck's  nasal  feeding- 
tube  for  eight  or  ten  days  after  operation;  and  seventh,  frequent  dress- 
ings to  keep  up  compression  and  to  favor  solid  primary  healing  of  the 
tissues  between  the  pharyngeal  wound  and  the  tracheal  stump. 

In  the  technic  of  the  operation  this  author  advises  two  horizontal 
incisions  from  the  lower  as  well  as  the  upper  extremity  of  the  longi- 
tudinal cut.  This  allows  the  turning  outward  of  two  lateral  flaps  to  the 
border  of  the  sternomastoid  muscles,  facilitates  exposure  of  the  larynx 
and  trachea,  permits  free  dissection  of  the  lymphatic  structures,  and 
firm  fixation  of  the  tracheal  stump  to  the  sternomastoid  attachments. 
The  surgical  principles  laid  down  in  this  interesting  paper  are  practically 
identical  with  those  stated  by  myself  in  my  paper  published  in  1909. 

If  one  will  bear  in  mind  the  two  great  sources  of  danger  in  these 
operations,  and  can  contrive  to  accomplish  what  Sebileau  aims  to  ac- 
complish by  the  technic  he  describes,  namely,  obliteration  of  the  dead 
space  created  by  the  removal  of  the  larynx,  and  the  prevention  of  wound 
secretions  entering  the  trachea,  it  matters  little  what  particular  technic 
is  followed. 

The  great  success  of  Gluck  with  his  technic  shows  conclusively  that 
he  accomplishes  these  two  results,  and  in  his  hands,  at  least,  the  method 
leaves  little  to  be  desired. 

Regarding  the  anesthetic  to  be  employed  in  these  operations,  most 
European  authorities  (including  Gluck)  strongly  recommend  chloro- 
form. I  have  employed  both  ether  and  chloroform  in  my  laryngeal 
work,  and  am  convinced  that  chloroform  possesses  many  advantages. 
Although  the  immediate  mortality  from  the  anesthetic  may  be  slightly 
higher  after  the  administration  of  chloroform,  the  diminished  tracheal 
irritation  and  bronchorrhea  and  the  lessened  postoperative  vomiting 
greatly  outweigh  this  disadvantage. 

Pochammer  recently  reported  a  successful  laryngectomy  with 
removal  of  a  substernal  cystic  adenoma  of  an  accessory  thyroid  under 
local  anesthesia.  In  this  case  he  employed  novocain  and  adrenalin. 
The  operation  was  free  from  pain  and  presented  no  great  difficulties. 
The  patient  was  reported  entirely  well  in  six  weeks. 

In  Vol.  III.  I  referred  to  a  number  of  complicated  operations  suc- 
cessfully performed  by  Gluck.  These  included  cases  of  laryngo- 
pharyngeal carcinoma,  often  with  extensive  lymph-node  metastasis, 
and  necessitated,  in  addition  to  the  laryngectomy,  extensive  dissection 
of  the  neck  with  ligation  of  the  larger  blood-vessels,  removal  of  large 
areas  of  the  pharyngeal  wall,  and  esophagus.  I  saw  a  number  of  pa- 
tients in  Gluck's  clinic  who  had  recovered  from  these  grave  operative 
procedures. 

Zimmermann^^  in  January  last  reported  2  such  cases  with  operative 
recovery.     One  in  which  he  removed  the  larynx,  five  rings  of  the  trachea, 
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7  cm.  of  the  esophagus,  and  a  number  of  deep-seated  lymph-nodes. 
The  open  upper  extremities  of  the  trachea  and  esophagus  were  sutured 
to  the  skin.  In  the  second  case  he  resected  the  larynx,  three  rings 
of  the  trachea,  and  6  cm.  of  the  esophagus  for  sarcoma.  In  this  ease 
also  the  upper  extremity  of  the  esophagus  was  fixed  to  the  skin  to  the 
right  end  just  above  the  tracheal  opening.  Both  patients  made  good 
operative  recoveries.  The  first  died,  however,  of  a  rapid  recurrence 
less  than  two  months  after  operation,  and  the  second  bj-  the  accidental 
removal  of  the  tracheal  cannula,  which  could  not  be  replaced  in  time 
to  prevent  asphjoiiation,  three  months  after  his  recovery  from  the 
operation. 

New  Growths  of  the  Trachea. — A  number  of  successful  cases 
of  operation  for  the  removal  of  benigTi  and  maligTiant  tumors  of  the 
trachea  have  been  reported  since  the  publication  of  \o\.  III.  of  this 
work,  which  give  considerable  encouragement  to  those  who  favor 
radical  operation  in  these  cases.  One  case  in  particular,  reported  bj' 
Schmiegelow,''  illustrates  the  feeble  malignancy  in  certain  carcinomata 
of  the  trachea.  A  woman  fifty-four  years  of  age  suffered  from  progress- 
ively increasing  dyspnea,  thought  to  be  due  to  a  gumma  of  the  trachea. 
Tracheotomy  and  antisjqohilitic  treatment  for  six  weeks  without  im- 
provement. Then  a  wide  opening  of  the  trachea  and  cricoid  with 
curetage  of  the  tumor  mass.  Microscopic  examination  revealed  the 
fact  that  the  tumor  was  an  alveolar  carcinoma.  Recurrence  one  year 
later  treated  by  complete  resection  of  the  trachea  for  a  distance  of 
5|  cm.,  with  sutures  of  the  cUstal  extremity  to  cricoid.  This  patient 
made  a  satisfactory  operative  recovery  and  was  reported  well  six  years 
later. 

Reich^  in  1910  reported  an  exceedingly  rare  tracheal  tumor  situated 
in  the  submucous  tissue  of  the  trachea  just  below  the  cricoid,  which 
was  pushed  upward  into  the  larynx  with  each  exi^iratory  effort.  This 
was  easily  removed  by  cricotracheotomy,  and  proved,  on  microscopic 
examination,  to  be  an  isolated  island  of  tissue  sho^dng  amyloid  degenera- 
tion. The  author,  after  careful  review  of  the  literature,  was  able  to 
find  only  14  similar  observations,  12  of  which  were  reported  as  growing 
from  the  laryngeal  mucous  membrane  and  2  from  the  trachea. 

Numerous  cases  of  obstructing  tracheal  struma  have  been  reported 
by  Hoffman,  Brentano,  and  others,  as  pointed  out  in  Chapter  XL. 
These  have  a  potential  malignancy  and  should  be  removed  at  an  early 
period. 
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CHAPTER  CXVI. 
SURGERY  OF  THE  THORAX.* 

By  George  Emerson  Brewer,  M.  D., 

New  York. 

In  the  four  years  which  have  elapsed  since  the  pubhcation  of  Vol. 
III.  of  this  work  much  also  has  been  added  to  our  knowledge  regarding 
the  possibilities  of  thoracic  surgery.  In  perhaps  no  other  department 
has  there  been  expended  so  much  intelligent  thought,  accurate  experi- 
mental investigation,  and  conscientious  search  after  better  and  safer 
operative  methods;  and  yet,  when  one  reviews  the  entire  field  of  this 
praiseworthy  and  painstaking  work,  the  net  result  is  somewhat  dis- 
appointing. 

A  review  of  the  literature  of  the  subject  of  thoracic  surgery  for  the 
past  few  years  will  show  that  there  has  been  no  great  achievement,  no 
epoch-making  discovery,  no  conspicuous  advance  in  the  therapeutics  of 
thoracic  disease,  but  rather  a  steady  progress  in  perfecting  diagnostic 
methods  and  a  gradual  advance  in  the  success  of  operative  procedures 
already  well  known  and  established  in  1908. 

The  most  important  advances  that  have  been  made  are  in  the 
treatment  of  penetrating  wounds,  injuries  of  the  lung,  empyema,  new 
growths,  tuberculosis,  in  perfecting  the  various  differential  pressure 
appliances,  and  the  introduction  of  intratracheal  insufflation  anesthesia. 

Among  some  of  the  other  advances  may  be  mentioned  improved 
methods  of  treating  abscess  of  the  lung,  gangrene,  bronchiectasis,  medi- 
astinal growths;  and  the  technic  of  pneumectomy  and  transpleural 
gastrectomy. 

Two  or  three  conditions  not  mentioned  in  Chapter  XLI.  will  be 
considered,  after  which  the  subjects  in  which  important  advances  have 
been  made  will  be  taken  up  in  the  order  in  which  they  were  considered 
in  that  chapter. 

Creaking  Scapula  ("  Cracquements  Sous  Scapularies  ")■ — This  is 
a  condition  in  which  the  normal  movements  of  the  scapula  over  the 
chest  wall  are  accompanied  by  a  distinct  crepitus  or  grating,  easily  ap- 
preciated by  the  patient  and  often  heard  by  near-by  individuals.  In 
certain  instances  the  sound  can  be  heard  at  a  distance  of  several  feet. 
The  condition,  while  rarely  painful,  is  a  source  of  annoyance,  and  may 
result  in  impaired  function.  The  condition  has  been  studied  by 
Huguier,^^  Le  Dentu,  and  others,  who  find  that  it  is  due  to  a  variety  of 
causes.  One  of  the  commonest  etiologic  factors  is  the  presence  of  a 
*  Supplementary  to  Chapter  XLI.,  Vol.  III.,  p.  512. 
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small  osteoma  or  osteochondroma  on  the  ventral  surface  of  the  scapula, 
most  frequently  near  the  inferior  or  superior  angle.  This  by  constant 
friction  causes  atrophy  of  the  muscles  and  a  more  or  less  direct  contact 
of  the  growth  with  the  ribs.  In  other  instances  a  bursa  may  be  found, 
the  walls  of  which  have  become  partly  fibrous  or  cartilaginous,  and 
which  not  infrequently  contains  seed-like  bodies.  In  rare  instances  only 
muscular  atrophy  is  present. 

In  the  treatment  of  this  condition,  rest,  massage,  and  counter- 
irritation  are  of  no  avail.  Surgical  removal  of  the  growth  or  bursa  is 
indicated,  and  is  best  accomplished  by  an  incision  between  the  vertebral 
border  of  the  scapula  and  the  spine,  division  of  the  trapezius  and 
rhomboid  fibers,  raising  the  scapula,  and  removal  of  the  growth  or 
bursa.  When  there  is  evident  atrophy  of  muscle,  IMauclaire  and 
Huguier  advise  the  interposition  of  a  muscular  plane  from  the  trapezius 
or  rhomboid  muscles.  The  incision  is  then  united  by  layer  suture,  and 
the  arm  kept  at  rest  until  complete  healing  of  the  wound. 

Pulmonary  Emphysema. — Freund,  of  Berlin,  has  recently  em- 
phasized the  importance  of  rigidity  of  the  chest  wall  as  a  causative 
factor  in  the  respiratory  embarrassment  in  certain  cases  of  alveolar 
emphysema.  His  investigations  also  revealed  the  fact  that  this  rigidit}^ 
was  in  a  large  part  caused  by  a  calcification  of  the  costal  cartilages, 
resulting  in  a  decided  diminution  in  their  normal  elasticity.  These 
changes  were  noticed  more  particularly  in  the  second,  third,  and  fourth 
cartilages,  and  more  often  on  the  right  side;  but  later  observation  has 
shown  that  the  condition  is  often  bilateral  and  may  be  present  in  any  or 
all  of  these  structures. 

Freund  advised  resection  of  these  calcified  cartilages,  with  a  view 
to  allowing  greater  freedom  in  the  respiratory  movements.  The  early 
successes  which  followed  the  first  operations  of  Hildebrand,  Haasler, 
and  other  German  surgeons  has  led  to  considerable  activity  in  this 
field.  In  many  of  the  earlier  cases  the  resections  were  subperichondrial. 
and  as  a  result  a  regeneration  of  cartilage  took  place  which  caused  a 
gradual  diminution  in  the  freedom  of  movement  first  produced  by  the 
operation,  and  a  return  of  symptoms. 

At  present  the  technic  generally  advised  is  to  remove  not  only  the 
cartilages,  but  also  the  perichondrium,  or,  as  advised  by  Hoffmann, 
remove  at  least  4  cm.  of  the  cartilage,  preserve  the  anterior  and  posterior 
layers  of  the  perichondrium,  divide  this  and  suture  it  over  the  cut  ends 
of  bone  or  cartilage  to  prevent  reunion. 

During  the  past  two  or  three  years  many  successful  cases  have  been 
reported,  notably  2  by  Tuffier,  in  one  of  which  he  removed  the  first  six 
cartilages  on  the  right  side,  and  in  the  other  all  the  cartilages  on  both 
sides.  Both  of  these  patients  were  extensively  disabled  and  unable  to 
work.     In  both  the  result  was  a  return  to  health  and  earning  capacity. 

During  the  past  year  Hirschberg'-'  has  advised  for  this  condition  a 
transverse  division  of  the  sternum  between  the  junction  of  the  second  and 
third  cartilages  with  this  bone.  He  calls  attention  to  the  fact  that 
Braun  had  demonstrated  that  this  operation  increased  the  capacity  of 
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the  thorax  from  400  to  500  c.c,  and  reports  the  case  of  a  child  twelve 
years  of  age  cured  by  this  procedure  after  failure  by  resection  of  the 
fifth,  sixth,  and  seventh  ribs.  It  is  only  fair  to  state,  however,  that  the 
resection  failed  to  remove  the  perichondrium,  and  that  the  rib  resection 
gave  temporary  relief.  Gottstein,  Stich,  Hoffmann,  and  Vander 
Velden  have  recently  reported  cases  of  Freund's  operation  with  marked 
success.  While  the  operation  can  have  no  effect  on  the  already  dis- 
eased lung  tissue,  there  is  at  present  sufficient  evidence  to  prove  that 
the  increased  movements  of  the  thorax  brought  about  by  these  opera- 
tions often  gives  a  large  measure  of  relief;  and  as  the  operative  risk  is 
inconsiderable,  these  procedures  are  to  be  recommended  in  selected 
cases. 

From  the  favorable  reports  of  cases  which  have  appeared  in  recent 
current  surgical  literature,  it  is  probable  that  the  minor  procedure,  or 
removal  of  the  costal  cartilages  with  removal  or  destruction  of  the 
perichondrium,  will  give  relief  in  the  majority  of  cases  and  should  be 
the  operation  of  choice. 

Foreign  Bodies  in  the  Bronchi. — As  stated  in  Volume  III.,  prior 
to  1897  foreign  bodies  lodged  in  the  bronchi  were  generally  regarded 
as  beyond  the  possibility  of  surgical  relief,  for  the  reason  that  practically 
all  attempts  at  removal  by  a  transthoracic  operation  had  proved  fatal. 
After  the  successful  employment  of  bronchoscopy  by  Killian  in  that 
year,  and  the  demonstration  by  that  surgeon  that  foreign  bodies  could 
be  removed  even  when  located  as  far  as  the  second  division  of  the 
bronchus,  the  method  of  extraction  by  bronchoscopy,  as  described  in 
Chapter  XL. ,  has  been  almost  universally  employed  in  these  conditions. 

It  occasionally  happens,  however,  that  the  method  is  unsuccessful, 
and  in  these  cases  the  transthoracic  operation  is  still  to  be  considered. 

In  a  series  of  animal  experiments  by  Davidson,  of  Breslau,  with  a 
view  to  determining  the  best  method  of  approaching,  opening,  and 
suturing  the  bronchus,  that  surgeon  advises  exposure  of  the  lung  by  a 
large  posterior  opening,  recognizing  the  bronchus  by  sense  of  touch, 
stripping  away  the  lung  tissue  by  blunt  dissection,  and  after  opening  the 
bronchus  to  close  the  incision  by  fine  silk  sutures  placed  close  together, 
including  the  cartilage  and  peribronchial  tissues;  after  which  the  line 
of  suture  is  covered  with  pleura  which  is  secured  to  the  surrounding  tis- 
sue by  an  additional  suture.  He  calls  attention  to  the  necessity  of 
absolute  hemostasis,  and  advises  closure  of  the  pleural  cavity  without 
drainage. 

With  our  present  facilities  for  differential  pressure  and  improved 
technic,  it  is  probable  that  the  transpleural  operation  can  be  em- 
ployed with  less  risk  than  in  the  past. 

TiegeP°  also  reported  some  experimental  studies  in  bronchial  suture. 
He  condemns  perforating  sutures,  and  advises  closure  of  the  wound 
in  the  bronchus  with  Lembert  sutures,  with  the  application  of  a  lung 
graft  when  practicable  over  the  sutured  area. 

Penetrating  Wounds  of  the  Chest. — Since  1908  considerable 
attention  has  been  centered  upon  the  treatment  of  penetrating  wounds 
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of  the  chest,  and  a  large  number  of  articles  have  appeared,  giving 
statistics  from  many  of  the  larger  European  clinics.  These  writers 
may  be  divided  into  two  schools:  those  who  favor  immediate  surgical 
intervention  in  the  majority  of  penetrating  wounds,  and  those  who  ad- 
vise expectant  treatment  in  all  cases  excepting  those  with  evidences  of 
grave  or  progressive  hemorrhage,  or  where  marked  contamination  of 
the  pleura  is  known  to  have  taken  place. 

Among  the  former  may  be  mentioned  Zeidler,  Lavroff,  Baudet,  and 
Stuckey;  among  the  latter,  Lucas-Championniere,  Holmberg,  and 
Bomhard  are  perhaps  the  most  conservative. 

Those  who  advocate  immediate  intervention  in  all  penetrating 
wounds  argue  that  preoperative  diagnosis  is  difficult  and  often  wholly 
impossible,  for  the  early  symptoms  and  signs  give  one  no  idea  of  the 
extent  or  importance  of  the  intrathoracic  damage. 

Thus  Lavroff^^  reports  121  cases  of  stab-wounds,  where  on  explora- 
tion he  found  55  wounds  of  the  diaphragm,  48  wounds  of  the  lung,  12 
wounds  of  the  heart,  2  of  the  pericardium,  9  of  the  parietal  blood-vessels, 
and  3  of  the  mediastinum.  In  many  of  the  cases  the  visceral  injuries 
were  multiple.  This  same  author  quotes  Zeidler,  who  insists  that  in 
stab-wounds  involving  the  heart  the  signs  are  particularly  unreliable 
and  misleading,  28  per  cent,  of  those  observed  by  him  were  discovered 
only  by  operation. 

This  author  speaks  of  the  "  heart  zone  ":  A  space  limited  above 
by  the  second  rib,  externally  by  a  line  from  the  junction  of  this  rib  with 
the  anterior  axillary  line  to  the  seventh  intercostal  space  on  the  nipple 
line.  In  his  experience  all  wounds  of  the  heart  enter  the  chest  within 
this  space. 

Lavroff  also  calls  attention  to  the  unreliability  of  signs,  in  con- 
cealed hemorrhage  from  wounds  of  the  parietal  blood-vessels,  and  in 
injuries  of  the  diaphragm.  The  latter  injury  furnishes  not  only  a 
large  number  of  immediate  fatalities  from  infection  of  the  peritoneum ; 
from  shock  and  intestinal  obstruction  from  hernia  through  the  dia- 
phragmatic opening;  from  injury  to  the  stomach,  liver,  or  other  ab- 
dominal viscera,  but  also  from  the  later  effects  of  hernia  of  the  stomach 
or  intestine  through  the  unrepaired  wounds  in  the  diaphragm. 

Many  such  cases  have  been  reported  during  the  past  two  years  by 
Weiss,  Gautier,  du  Seutre,  and  others.  Weiss  particularly  calls  atten- 
tion to  the  fact  that  in  transpleural  wounds  of  the  diaphragm  large 
hernias  of  hollow  abdominal  viscera  occur  quickly  even  through  com- 
paratively small  openings.  This  he  explains  by  aspiration  of  the 
viscera  into  the  pleural  cavity  on  account  of  the  negative  pressure 
within  the  chest,  which  has  not  been  wholly  overcome  by  the  entrance 
of  air  through  the  thoracic  wound.  In  many  of  these  cases  of  stab- 
wounds  the  parietal  wound  was  small  and  quickly  closed  after  with- 
drawal of  the  cutting  instrument,  allowing  little  or  no  air  to  enter  the 
pleural  cavity. 

Mogoula  reports  a  case  where  the  cutaneous  wound  measured 
5  cm.,  while  the  diaphragmatic  wound  was  15  cm.  in  length.     This 
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author  also  states  that  all  wounds  below  the  fourth  space  may  involve 
the  diaphragm. 

Another  reason  for  early  surgical  intervention  in  these  cases  is  the 
rapidity  of  recovery  after  operative  treatment.  Zeidler  reports  the 
average  duration  of  hospital  treatment  of  operative  cases  as  forty-seven 
days,  while  in  the  non-operative  cases  it  was  eighty-five  days. 

Grassmann^  calls  attention  to  the  statistics  of  Garre,  published  in 
1905,  giving  700  cases  of  wounds  and  injuries  of  the  lung  treated  con- 
servatively with  a  total  mortality  of  40  per  cent.,  which  in  the  cases 
of  subcutaneous  rupture  was  50  per  cent.  He  expresses  the  belief  that 
most  cases  should  have  the  benefit  of  an  immediate  operation.  The 
object  of  the  operation  should  be  to  repair  the  wound  in  the  lung,  to 
arrest  hemorrhage,  to  evacuate  clots,  to  remove  foreign  bodies,  and 
to  close  the  pleura  if  not  too  badly  infected. 

While  the  reasoning  of  the  interventionists  is  apparently  sound  and 
their  operative  indications  the  result  of  logical  deduction,  the  statistical 
evidence  is  not  always  as  convincing.  Thus  Lavroff  quotes  the  results 
of  a  series  of  257  cases  occurring  in  Zeidler's  clinic  during  a  period  of 
five  years.  Of  these,  155  cases  operated  upon  gave  a  mortality  of  36.7 
per  cent.,  while  in  102  treated  conservatively  the  mortality  was  only 
14.7  per  cent.  The  author  attempts  to  explain  the  fact  by  stating  that 
the  non-operative  cases  were  far  less  severe  in  character.  Mogoula^^ 
reports  a  series  of  61  cases  involving  wounds  of  the  diaphragm  operated 
upon  with  a  mortality  of  37  per  cent.,  many  of  the  cases  being  com- 
plicated by  wounds  of  other  thoracic  and  abdominal  viscera.  This 
he  contrasts  with  a  similar  series  of  33  non-operative  cases  of  Frey, 
with  29  deaths,  or  a  mortality  of  87  per  cent. 

Holmberg,^°  on  the  other  hand,  reports  a  series  of  324  cases,  of  which 
266  were  stab-wounds,  39  gunshot-wounds,  and  19  closed  or  subparietal 
injuries.  All  but  4  of  these  were  treated  conservatively,  that  is,  the 
stab-wounds  were  carefully  disinfected  and  sutured ;  the  gunshot-wounds 
were  cleaned  and  an  aseptic  dressing  applied,  and  the  closed  injuries  were 
treated  expectantly. 

The  total  mortality  in  this  series  in  injuries  involving  the  lung  or 
pleura  was  only  15.8  per  cent.,  of  which  the  largest  series,  that  is,  the 
stab-wounds,  showed  8.1  per  cent.;  the  gunshot  injuries,  37  per  cent.; 
and  the  closed  ruptures,  47  per  cent. 

These  statistics  are  certainly  remarkable  and  contrast  rather 
strikingly  with  the  larger  series  reported  several  years  ago  by  Garre,  in 
which  similar  conservative  measures  were  employed. 

The  reason  for  this  low  mortality  is  evidently  the  favorable  results 
obtained  in  the  larger  series  of  stab-wounds,  as  in  the  other  classes 
the  mortality  percentage  approached  more  nearly  that  reported  from 
other  clinics. 

In  an  interesting  communication  to  the  last  International  Congress 
of  Surgeons  at  Brussels  (1911),  Lenormant  discusses  at  length  the 
treatment  of  wounds  of  the  lung.  In  it  he  calls  attention  to  the  fact 
that  on  account  of  the  marked  retraction  of  the  lung  which  takes 
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place  when  the  pleural  cavity  is  opened,  and  the  comparatively  low 
blood-pressure  in  the  pulmonary  vessels,*  hemorrhages  from  wounds  in 
these  highly  vascular  organs  have  a  strong  tendency  to  cease  spontane- 
ously unless  one  of  the  larger  trunks  is  opened.  He  also  refers  to  the 
experimental  researches  of  Talke,  who  demonstrated  that  in  wounds  of 
the  lung  there  was  a  strong  tendency  to  spontaneous  and  rapid  pri- 
mary healing.  For  these  reasons  he  strongly  favors  conservatism  in  the 
treatment  of  these  cases.  He  describes  tAvo  grave  conditions,  however, 
which  may  occur  in  these  injuries:  first,  pneumothorax  a  soupape,  valvular 
pneumothorax,  or  pneumothorax  under  tension,  a  condition  in  which 
air  is  pumped  into  the  pleura  wdth  each  respiratory  act,  but  in  which 
no  air  escapes.  This  very  quickly  results  in  great  intrapleural  pressure 
with  dislocation  of  the  heart  and  other  mediastinal  structures,  giving 
rise  to  grave  dyspnea;  second,  mediastinal  emphysema  from  subpleural 
rupture.  This  also  increases  with  respiration,  and  may  cause  great 
pressure  on  the  heart,  superior  vena  cava,  and  other  structures,  which, 
in  turn,  gives  rise  to  marked  circulatory  disturbances,  evidenced  by 
dyspnea,  extreme  cardiac  weakness,  cyanosis  of  the  face,  and  dilatation 
of  the  superficial  veins  of  the  neck.  In  one  case  operated  upon  by 
Sauerbruch  for  this  condition  he  found  the  superior  vena  cava  dilated 
to  the  size  of  a  child's  arm. 

For  the  first  of  these  conditions  Lenormant  advises  aspiration  of  the 
air,  which  often  gives  prompt  relief  to  the  dyspnea.  If  the  symptoms 
recur,  he  advises  making  a  large  opening  into  the  pleura,  which  converts 
the  pneumothorax  a  soupape  into  an  ordinary  open  pneumothorax. 
This  opening  is  maintained  by  a  large  rubber  drainage-tube,  or  one  of 
the  methods  of  aspiration  drainage  (to  be  described  later)  can  be  em- 
ployed. For  mediastinal  emphysema  with  grave  symptoms  he  advises 
making  an  incision  at  the  base  of  the  neck  just  above  the  sternum,  open- 
ing up  the  cellular  space  of  the  anterior  mediastinmn  with  the  finger  or 
some  blunt  instrument,  and  then  applying  a  Bier  cup  with  strong 
negative  pressure.  This,  in  the  experience  of  Tiegel,  has  resulted  in 
marked  relief,  large  bubbles  of  air  escaping  into  the  cup  with  a  moderate 
amount  of  bloody  serum.  Sauerbruch  obtains  the  same  effect  by  the 
use  of  the  negative  pressure  cabinet  after  cutaneous  incisions  in  the 
neighborhood  of  the  mediastinum. 

Regarding  the  treatment  of  grave  intrapleural  hemorrhage,  Lenor- 
mant is  of  the  opinion  that  death  more  frequently  results  from  as- 
phyxia from  pressure  on  the  heart  and  mediastinal  structures  than  from 
the  actual  loss  of  blood.  To  avoid  this  danger,  as  in  the  cases  of  pneu- 
mothorax under  pressure,  aspiration  of  a  part  of  the  blood  will  often 
give  relief.  This,  however,  should,  if  possible,  be  delayed  until  the 
danger  of  causing  fresh  hemorrhage  has  passed. 

In  cases  of  severe  inundating  pleural  hemorrhage,  with  or  without 
hemoptysis  and  external  bleeding,  the  author  doubts  the  value  of  surgical 
intervention,  for  the  reason  that  the  wound  is  generally  of  one  of  the 

*  The  pressure  in  the  aorta  is  nearly  three  times  greater  than  in  the  puhnonary 
artery  (Chauveau  and  Faivre). 


PROGEESSIVE    NECROSIS    OF    THE    COSTAL    CARTILAGES.  379 

large  vessels  at  the  root  of  the  lung  and  often  associated  with  damage 
to  a  bronchus.  In  less  violent,  but  progressive  hemorrhages,  threaten- 
ing the  life  of  the  individual,  he  advises  thoracotomy  by  a  large  incision, 
thorough  exploration  of  the  lung,  repair  of  the  pulmonary  wound,  re- 
moval of  the  clots,  and  closure  without  drainage. 

A  critical  review  of  these  reports  will  reveal  the  fact  that  there  is  in 
reality  less  radical  difference  of  opinion  than  at  first  appears,  for  all 
experienced  surgeons  advise  operation  in  cases  of  severe  and  progressive 
hemorrhage  in  wounds  of  the  heart  or  diaphragm,  and  where  there  is 
known  to  be  marked  septic  infection;  and  while  the  interventionists 
would  advise  exploratory  operation  in  all  cases  of  penetrating  stab- 
or  gunshot-wounds,  experience  has  abundantly  proved  that  a  large 
proportion  of  these,  without  symptoms  and  physical  signs  of  progressive 
hemorrhage  or  grave  visceral  injury,  recover  promptly.  As  pointed  out 
in  Chapter  XLI.,  this  is  particularly  true  in  perforating  gunshot-wounds 
made  with  the  modern  high-velocity  small-caliber  weapons. 

My  own  personal  experience  would  lead  me  to  advise  immediate 
exploratory  thoracotomy  in  all  cases  of  penetrating  wounds  of  the  chest 
which  presented  signs  of  hemorrhage  threatening  the  life  of  the  indi- 
vidual or  seriously  embarrassing  respiration;  in  all  cases  where  there  is 
reason  to  suspect  injury  of  the  diaphragm,  heart,  or  other  important 
structures;  and  in  all  cases  of  large  pleural  wounds  where  there  is  evi- 
dent septic  contamination  and  an  open  pneumothorax.  I  would  advise 
careful  disinfection  and  aseptic  dressings  in  penetrating  gunshot-wounds 
without  symptoms  or  signs  of  a  more  grave  injury,  and  in  simple  stab- 
wounds  without  evidence  of  grave  hemorrhage,  pneumothorax,  or  in- 
jury to  diaphragm  or  heart. 

In  all  cases  of  doubt  in  wounds  of  the  heart  zone  or  in  the  region  of 
possible  diaphragmatic  injury,  I  would  favor  exploratory  operation  as 
the  safest  method  of  treatment. 

Traumatic  Rupture  of  the  Azygos  Vein.— Stenbeck,  of  Stockholm, 
has  recently  reported  a  case  of  sudden  death  from  rupture  of  the  lesser 
azygos  vein  as  a  result  of  a  severe  contusion  of  thfi"  chest  wall.  The 
autopsy  in  this  case  showed  extensive  hemorrhage  into  the  mediastinal 
tissues  and  left  pleural  cavity. 

Acute  Osteomyelitis  of  Ribs. — Fritz  has  recently  called  attention 
to  the  fact  that  in  acute  septic  osteomyelitis  of  the  ribs,  it  is  possible 
for  the  subperiosteal  abscess  to  consist  of  two  pouches — one  extrathora- 
cic  and  one  intrathoracic.  He  urges  in  these  cases  thorough  operation, 
removal  of  necrotic  bone,  and  drainage  of  both  pouches.  He  also  calls 
attention  to  the  fact  that  infection  of  the  pleura  secondary  to  acute 
osteomyelitis  of  the  rib  is  rare,  having  occurred  only  once  in  his  series  of 
75  cases. 

Progressive  Necrosis  of  the  Costal  Cartilages. — Ropke  describes 
under  this  title  a  secondary  infection  of  the  cartilages  of  the  ribs  due 
to  typhoid  fever,  influenza,  or  other  systemic  infections.  He  states 
that  it  occurs  most  frequently  in  the  sixth,  seventh,  and  eighth  cartilage, 
rarely  above  the  fifth  or  below  the  ninth.     The  disease  causes  a  slowly 
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progressive  but  extensive  necrosis  of  these  structures;  and  in  order  to 
effect  a  cure  it  is  necessary  to  expose  the  entire  area  and  to  remove  the 
cartilages  well  beyond  the  gross  evidences  of  disease. 

I  have  encountered  3  examples  of  this  disease.  In  each  of  these  two 
or  more  operations  were  necessary  to  bring  about  complete  healing,  for 
the  reason  that  only  that  portion  of  the  cartilage  was  removed  at  the 
primary  operation  which  appeared  to  the  naked  eye  to  be  diseased ;  and 
it  was  only  at  the  second  or  third  operation  that  the  cartilage  removal 
was  sufficient  to  bring  about  a  cure.  In  one  of  these  cases  the  lesion 
was  in  the  first  and  second  cartilages  on  the  left  side.  Although  Keen 
in  1898  called  attention  to  typhoid  infection  of  the  costal  cartilages, 
the  fact  that  other  varieties  of  infection  occurring  in  these  structures 
pursued  a  like  obstinate  course  has  not  been  generally  recognized. 

Tumors  of  the  Ribs  and  Costal  Cartilages. — In  May,  1910, 
Tuffier  presented  to  the  Societe  de  Chirurgie,  Paris,  a  man  twenty-one 
years  of  age  from  whom  he  had  removed  an  enormous  osteosarcoma  in- 
volving the  upper  four  ribs,  a  part  of  the  clavicle,  the  axillary  arterj-  and 
vein,  and  the  surrounding  muscles.  At  the  time  the  patient  was  exhib- 
ited to  the  Societe,  ten  months  after  operation,  the  man  was  in  perfect 
health  and  able  to  work. 

Huguier,^  in  a  recent  article,  strongly  indorses  the  advice  of  Quenu 
and  Longuet,  that  all  chondromata  of  the  bony  or  cartilaginous  thorax 
should  be  removed  by  a  radical  operation,  including  all  the  tissues  of 
the  chest  wall,  for  the  reason  that  all  of  these  tumors  have  a  potential 
malignancy.  The  mortality  of  the  intrapleural  operation  under  differ- 
ential pressure  is  but  slightly  higher  than  the  extrapleural  resection, 
and  the  remote  results  are  much  more  favorable. 

Huguier  reports  a  successful  case  of  extensive  intrapleural  resection 
for  chondroma,  including  the  seventh  and  eighth  ribs.  At  the  close  of 
the  operation  the  wound  was  united  without  drainage  and  the  air  re- 
moved from  the  chest-cavity  by  aspiration.  He  strongly  advises  against 
drainage  in  all  non-infected  lesions  of  the  thoracic  cavity. 

An  exceedingly  vascular  sarcoma  of  the  rib  was  reported  by  Voino- 
lassenetzky,  which  resembled,  and  at  operation  was  thought  to  be, 
an  aneurysm  of  the  intercostal  artery.  When  the  specimen  was 
exam_ined  microscopically,  however,  it  was  found  to  be  a  cavernous 
sarcoma. 

These  rare  tumors  occasionally  have  been  described  in  the  long  bones 
as  aneurysms  of  bone,  endothelioma,  pulsating  sarcoma,  etc.,  and  are 
extremely  malignant. 

Pneumothorax. — The  treatment  of  operative  pneumothorax  will  be 
taken  up  in  a  later  section,  in  which  a  description  of  the  modern  appli- 
ances for  differential  pressure  will  be  considered. 

Hydrothorax. — The  treatment  of  rebellious  cases  of  hydrothorax 
by  thoracotomy  and  drainage  was  mentioned  in  ^^ol.  III.  of  this  work. 
Recently  this  method  has  been  again  advocated  by  Lionel  Stretton  in  a 
communication  which  appeared  in  the  Practitioner  for  February.  1911. 
The  great  danger  of  infection  in  drainage  of  the  pleural  sac  would  seem 
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to  me  to  be  a  strong  contraindication  to  this  method  of  treating  an  un- 
infected serous  effusion. 

Pyothorax  (E^npyema). — During  the  past  four  years  httle  or  nothing 
has  been  added  to  our  knowledge  of  the  pathology  or  symptomatology 
of  this  condition,  but  many  valuable  suggestions  have  been  made  re- 
garding treatment. 

One  of  the  most  radical  departures  from  the  classical  methods  of 
treating  this  disease  is  the  plan  advocated  by  Murphy,  of  substituting 
for  thoracotomy  and  drainage,  aspiration  of  the  pus,  and  the  injection 
into  the  pleural  cavity  of  from  20  to  60  c.c.  of  a  2  per  cent,  mixture  of 
formalin  and  glycerin.  Following  the  first  injection  the  fluid  cjuickly 
returns.  After  an  interval  of  three  or  four  days  it  again  should  be  re- 
moved by  aspiration  if  the  fluid  causes  much  dyspnea.  The  formalin 
mixture  should  then  be  repeated  once  in  ten  to  fourteen  days  while  the 
fluid  remains  purulent.  After  the  third  or  fourth  treatment  (sometimes 
earlier)  the  fluid  will  begin  to  lose  its  purulent  character  and  gradually 
assumes  the  appearance  of  clear  or  slightly  reddish,  cloudy  serum.  At 
this  stage,  or  when  fluid  can  be  demonstrated  to  be  sterile,  the  injections 
are  discontinued  and  the  innocuous  fluid  is  gradually  absorbed.  The 
formalin  mixture  should  be  at  least  twenty-four  hours  old  before  using. 
The  needle  should  be  inserted  through  the  chest  wall  obliquely,  never 
direct.  It  is  Murphy's  idea  that  the  formalin  sterilizes  the  fluid  and  sac, 
stimulates  the  production  of  polymorphonuclear  cells,  which  favors 
disintegration  and  absorption  of  the  solid  exudate,  and  causes  cicatriza- 
tion and  contraction  of  the  granulation  tissue.  Murphy  states  that  all 
empyemas  which  do  not  connect  with  a  bronchus  or  one  of  the  hollow 
abdominal  viscera  may  be  cured  by  this  method. 

I  have  employed  this  method  in  4  cases  at  the  Roosevelt  Hospital, 
and  I  know  of  a  number  of  instances  where  it  has  been  employed  in  other 
New  York  hospitals.  In  some  of  these  cases  the  result  was  unsatis- 
factory, possibly  due  to  faulty  technic,  and  the  patients  subsequently 
had  to  be  drained.  F.  T.  Billings  has  recently  reported  7  cases  treated 
by  the  method,  with  3  deaths,  in  1  of  which  death  was^due  to  causes  other 
than  the  treatment. 

One  of  the  most  valuable  therapeutic  suggestions  which  has  appeared 
is  that  of  Beck,  of  Chicago,  who  advocates  the  treatment  of  chronic  em- 
pyema sinuses  by  the  injection  of  bismuth  paste.  Ochsner  has  recently 
reported  a  series  of  14  old  and  exceedingly  rebellious  cases  successfull}^ 
treated  by  this  method.  Many  of  these  cases  had  submitted  to  two  or 
more  operations,  including  more  or  less  extensive  thoracoplasties,  with- 
out benefit.  As  a  result  of  these  injections,  Ochsner  reports  a  marked 
improvement  in  the  septic  symptoms  when  present,  a  gradual  diminution 
in  the  discharge,  and  a  rapid  cleansing  of  the  cavity.  Favorable  reports 
have  also  been  published  by  Ferguson  and  a  number  of  other  surgeons. 

At  the  Roosevelt  Hospital  the  method  has  been  successfully  employed 
in  a  number  of  instances  during  the  past  year.  The  plan  is  to  inject  the 
sinus  every  second  or  third  day  with  the  paste  until  the  suppuration  has 
almost  disappeared,  then  less  frequently  until  the  sinus  is  closed. 
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Ochsner  employs  two  mixtures: 

No.  1  is  made  up  of  one  part  of  arsenic-free  subnitrate  of  Ijismuth  in 
2  parts  of  sterile  vaselin. 

No.  2  is  made  of  30  parts  of  bismuth,  60  of  vaselin,  and  10  of  paraffin. 

No.  1  is  used  in  the  beginning  of  treatment,  and  until  the  discharge 
has  been  reduced  to  a  small  amount;  after  which  No.  2  is  substituted. 

At  the  Roosevelt  Hospital  a  number  of  sinuses  have  closed  perma- 
nently after  one  injection.  This,  in  my  opinion,  is  one  of  the  most  val- 
uable contributions  to  the  therapeutics  of  empyema  which  has  appeared 
in  many  years. 

Aspiration  Drainage. — With  a  view  to  preventing  the  formation  of 
a  dense  unyielding  exudate  on  the  visceral  pleura,  interfering  with  sub- 


FiG.   160. — Bryant's  Empyema  Drainage.     (Brewer.) 


sequent  expansion  of  the  lung,  several  devices  were  mentioned  in 
Vol.  III.  of  this  work,  such  as  the  frequent  removal  of  the  air  from 
the  pleural  cavity  after  thoracotomy  by  means  of  an  inverted  glass 
funnel  and  aspirator,  the  use  of  the  pneumatic  cabinet,  and  elevating 
the  intratracheal  pressure  by  blowing  water  from  one  Wolff  l^ottle  to 
another. 

A  number  of  plans  have  recently  been  proposed  to  api:)ly  more  or 
less  continuous  aspiration  drainage  in  these  cases  from  the  time  of  opera- 
tion. These  plans  have  the  advantage  over  those  mentioned  in  ^'ol. 
III.  in  that  they  exert  continuous  suction,  and  can  be  employed  at  an 
early  period  after  operation  before  the  dense  fibrinous  envelo]")e  has  had 
time  to  form  and  become  organized. 

One  of  the  cleverest  of  these  devices  was  that  proposed  by  Bryant, 
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who  passed  the  drainage-tube  to  the  bottom  of  the  pus-cavity,  rendered 
the  thoracic  opening  air-tight  about  the  tube,  and  attached  an  ordinary 
Pohtzer  bag  to  its  distal  extremity.  When  the  bag  is  collapsed  and  at- 
tached to  the  drainage-tube,  continuous  suction  is  exerted,  which  keeps 
the  cavity  emptied  and  favors  expansion  of  the  lung.  A  stop-cock  is 
placed  on  the  drainage-tube  proximal  to  the  attachment  of  the  bag. 
This  allows  the  bag  to  be  removed  and  emptied  without  admitting  air  to 
the  pleural  cavity.  Haartel  devised  a  similar  but  slightly  more 
complicated  apparatus  for  the  same  purpose,  and  reports  favorable 
results.     Both  of  these  methods  may  be  employed  in  ambulant  cases. 


Figs.  161,  162.— Bretm  u  - 


■i  i;.\iA  Drainage-tube. 


During  the  past  two  or  three  years  I  have  employed  aspiration  drain- 
age in  practically  all  cases  of  empyema  occurring  in  my  service  at  the 
Roosevelt  Hospital.  The  drainage-tube  is  a  modification  of  the 
Wilson  spool,  as  shown  in  Figs.  161,  162.  The  flange,  fixed  to  the  tube, 
is  inserted  into  the  thoracic  cavity  and  the  sliding  flange  pressed  firmly 
down  to  the  outer  surface  of  the  chest  wall.  This  is  held  in  place  by  a 
number  of  strips  of  adhesive  plaster  (Fig.  163)  which  render  the  joint 
air-tight.  The  distal  end  of  the  tube  is  next  connected  with  the  drain- 
age bottle  attached  to  the  side  bar  of  the  bed,  and  it  in  turn  with  the 
upper  of  a  pair  of  Wolff  bottles.  By  siphon  action  the  water  from  the 
upper  WolfT  bottle  is  conveyed  to  the  lower,  creating  a  vacuum  which 
causes  continuous  suction  and  complete  emptying  of  the  pus-cavity 
(Fig.  165).  After  the  amount  of  daily  discharge  has  been  reduced  to  a 
few  drams,  the  tube  is  removed  and  a  large  Bier  chest  cupping-glass 
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applied  several  times  a  day,  with  sufficient  negative  pressure  to  bring 
the  lung  well  down  to  the  chest  opening.  This  insures  complete  empty- 
ing of  the  cavity  and  frequent  expansion  of  the  lung,  preventing  thereby 
the  formation  of  a  dense  unyielding  exudate  on  the  visceral  pleura  fFig. 
166). 

By  this  method  of  treatment  it  has  been  found  that  the  duration  of 
postoperative  treatment  has  been  reduced,  and  the  sinuses  have  closed 


Fig.  163. — Brewer's  Empyema  Drainage-tube  in  Place,  Held  by  Adhesive  Plaster. 


more  promptly.  In  10  cases  treated  by  this  method  there  were  no 
deaths,  and  the  average  duration  of  hospital  treatment  was  thirty-nine 
days.  In  an  analysis  of  10  consecutive  cases  treated  by  the  ordinary 
methods  of  drainage  there  was  1  death,  and  the  average  stay  in  the  hos- 
pital was  forty-five  days.  In  the  first  series  only  1  left  the  hospital  with 
an  open  sinus;  in  the  second,  4  had  open  sinuses  at  the  time  of  diseliarge. 
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In  those  discouraging  cases  of  a  chronic  sinus  loading  to  a  large  dead 
space,  caused  by  complete  contraction  of  the  lung  and  the  presence  of  an 
unyielding  fibrinous  exudate  on  the  entire  visceral  pleura,  decortication 
(as  described  in  Chapter  XLI.)  will  prove  satisfactory  in  many  cases. 
Ransohoff  has  suggested  for  this  condition  not  removal  of  the  thickened 
pleura,  but  the  making  of  multiple  incisions  down  to  the  lung  tissue. 
This  gridironing  of  the  thickened  pleura,  in  his  experience,  will  often 
result  in  complete  expansion  of  the  lung. 

Ferguson,  on  the  other  hand,  is  an  advocate,  in  these  exceedingly 
chronic  cases,  of  a  far  more  radical  operation  than  that  of  Fowler  or 
Ransohoff,  namely,  complete  visceral  pleuredomy .     His  method  is  to 
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Fig.  164. — Diagram  Showing  Application  of  Adhesive  Straps. 

expose  the  contracted  lung  by  a  longitudinal  midaxillary  incision,  or 
one  branching  off  from  the  original  thoracotomy  wound.  He  next 
liberates  the  apex  of  the  lung  by  dissecting  it  free  from  the  cervical 
dome,  cutting,  if  necessary,  into  the  healthy  lung  tissue.  The  entire 
visceral  pleura  is  then  dissected  from  the  lung  by  scalpel  or  scissors, 
especial  care  being  taken  to  remove  any  excess  of  exudate  at  the  junc- 
tion of  the  visceral  and  parietal  pleuras.  The  overhanging  rib  stumps 
are  sufficiently  removed  to  allow  easy  approximation  of  the  musculo- 
cutaneous flap  to  the  surface  of  the  now  expanded  lung,  and  this  flap 
is  sutured  in  place  with  liberal  drainage. 

Ferguson^  is  of  the  opinion  that  this  radical  procedure  may  be  relied 
upon  to  cure  many  of  these  obstinate  and  rebellious  cases.     He  freely 
VOL.  VI — 25 
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admits  the  probability  of  severe  shock,  and  advocates  a  two -stage 
operation  when  necessary.  He  also  calls  attention  to  the  fact  that  a  too 
rapid  expansion  of  the  liberated  lung  may  cause  operative  embarrass- 


FiG.  165. — Syphon  Drainage:  Wolff  Bottles  in  Place. 

ment,  and  advises  gauze  compression  over  the  exposed  surface  before 
complete  expansion  has  occurred. 

Dowd  recommends  a  somewhat  similar  but  far  less  formidable 
operation  in  the  old  unexpanded  lungs  following  thoracotomy  in  chil- 
dren, and  exhibited  a  number  of  successful  results  at  a  recent  meeting 
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of  the  New  York  Surgical  Society.  He  made  the  observation  that  in 
many  of  these  cases  in  cliildren  the  dead  space  would  be  found  to  extend 
upward  and  forward  from  the  thoracotomy  wound;  and  that  a  more  or 
less  severe  type  of  scoliosis  was  apt  to  develop  if  the  disease  was  of  long 
standing.  His  operation  consisted  in  making  a  cutaneous  incision  up- 
ward and  forward  from  the  original  wound,  laying  bare  the  ribs  to  the 
upper  extremity  of  the  dead  space;  freely  exposing  this  space  by  the 
removal  of  portions  of  several  ribs,  generally  making  a  triangular 
wound;  then,  by  decortication  of  the  exposed  lung  surface,  to  allow 
sufficient  expansion  to  fill  the  cavity.  The  removal  of  segments  of  the 
overlying  ribs  allowed  sufficient  contraction  of  the  thoracic  wall  to 
bring  about  a  cure. 
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Fig.  166. — Bier  Cup  Applied  to  Thoracotomy  Wound. 

I  have  adopted  this  method  in  several  appropriate  cases,  with  the 
most  satisfactory  results.  The  operation  is  simple,  not  associated  with 
much  shock,  and  in  the  type  of  case  for  which  it  was  designed  is  likely 
to  prove  adequate  to  cure  the  condition. 

In  those  cases  in  which  the  process  is  of  longer  duration  and  the 
fibrous  changes  in  the  lung  tissue  are  such  that  expansion  will  not  take 
place  even  if  the  diseased  visceral  pleura  is  entirely  removed,  the  only 
recourse  is  thoracoplasty.  The  operations  of  Estlander  and  Schede 
have  been  described  in  Vol.  III.,  p.  553. 

In  my  own  opinion,  however,  the  extrapleural  thoracoplasty  of 
Friedrich  is  to  be  preferred  to  those  operations  which  remove  not  only 
the  ribs,  but  the  intercostal  muscles  and  parietal  pleura.  Friedrich's 
operation  (see  p.  390)  is  certainly  less  hazardous,  and,  theoretically, 
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should  allow  as  complete  an  obliteration  of  the  dead  pleural  space  as  the 
more  radical  procedures. 

New  Growths  of  the  Pleura. — Tuberculous  Fibromata. — Rist  and 
Ribadeau-Dumas^^  describe  certain  fibromata  growing  from  the  pleura 
which  are  of  tuberculous  origin.  These  growths  are  frequently  lamel- 
lated  and  pedunculated.  A  case  was  reported  of  an  enormous  growth 
of  this  nature  weighing  over  5  kg.  Courcoux  has  reproduced  these 
growths  experimentally  by  cultures  of  tubercle  bacilli  of  low  virulence, 
and  applies  to  the  condition  the  term  "  fibrotuherculose  hypertrophique.^' 

Endothelioma  of  the  Pleura. — While  this  disease  (which  was  de- 
scribed in  Chapter  XLI.)  gives  rise  to  no  surgical  indications,  for  the 
reason  that  its  growth  is  practically  symptomless  until  it  has  advanced 
beyond  the  hope  of  operative  relief,  a  knowledge  of  its  general  character- 
istics and  course  is  of  importance  to  surgeons,  as  they  are  not  infrequently 
consulted  regarding  its  diagnosis  and  possible  treatment. 

Patterson^^  has  recently  reviewed  the  literature  of  the  subject  and 
made  an  analysis  of  96  cases.  He  reports  all  the  cases  to  have  ended 
fatally,  the  average  duration  of  life  after  diagnosis  was  established, 
having  been  from  six  months  to  one  year. 

The  general  symptoms  and  signs  in  these  cases  were,  for  the  most 
part,  those  described  in  Chapter  XLI.  He  reports,  however,  a  large 
number  of  metastases,  the  organs  being,  in  the  order  of  frequency,  the 
opposite  pleura,  lung,  liver,  kidney,  peritoneum,  spleen,  adrenals, 
heart,  pericardium,  brain,  ovary,  etc.  Diagnosis  is  rarel}^  made  early, 
the  condition  in  the  beginning  being  generally  mistaken  for  pleurisy. 
At  a  later  period  signs  of  an  intrathoracic  tumor  are  present,  best  ap- 
preciated after  removal  of  the  fluid. 

Abscess  of  the  Lung. — There  is  little  to  add  to  the  description  of  this 
disease  which  appeared  in  Yol.  IIL  Tuffier,  INIarion,  and  Loison  have 
recently  reported  cases  of  dysenteric  abscess  of  the  lung  with  and  with- 
out association  with  abscess  of  the  liver.  They  advise  in  doubtful  cases 
exploration  by  thoracotomy  and  careful  examination  of  the  lower  lobe 
of  the  lung  and  upper  surface  of  the  liver.  They  also  call  attention  to 
the  difficulties  in  diagnosis  in  many  cases,  and  state  that  auscultation, 
percussion,  radiography,  and  puncture  are  often  unsuccessful.  They 
again  call  attention  to  the  value  of  Tuffier's  method  of  exploratory 
puncture  with  the  aid  of  radioscopy. 

Delanglade  and  Fiolle  state  that  parietal  adhesions  exist  in  90  per 
cent,  of  the  cases  of  abscess  of  the  lung.  This  percentage  seems  high 
to  myself,  for  in  a  recent  series  of  8  or  10  cases  occurring  in  my  service 
at  the  Roosevelt  Hospital  there  were  3  cases  in  which  no  adhesions  were 
present. 

Gangrene  of  the  Lung. — Considerable  progress  has  been  made  in  the 
treatment  of  gangrenous  abscess  of  the  lung  during  the  past  three  or 
four  years. 

G.  Picot,  in  his  Paris  thesis  of  1910,  calls  attention  to  a  series  of  133 
cases  treated  expectantly,  with  only  10  cures,  or  6.5  per  cent.  He  ad- 
vises a  free  opening  into  the  chest  cavity,  location  of  the  focus  In-  pa\- 
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pation,  suture  of  the  lung  to  the  chest  wall,  opening  into  the  cavity  by 
thermocautery,  careful  inspection  of  the  interior  of  the  cavity  by  an 
electric  head-light  or  reflecting  mirror,  the  ligature  of  any  blood-vessels, 
the  application  of  a  solution  of  zinc  chloricl,  and  packing  with  balsam 
of  Peru.  He  reports  as  complications:  hemorrhage,  which  should  be 
treated  by  packing;  continued  sepsis,  which  should  be  treated  by  re- 
leasing any  retained  secretions;  empyema,  which  should  be  drained; 
bronchopneumonia,  or  mediastinal  abscess.  He  reports  statistics  of 
149  operative  cases,  with  105  cures  and  44  deaths.  A  death-rate  of 
only  26  per  cent,  in  cases  of  this  exceedingly  fatal  disorder  treated  sur- 
gically is  most  encouraging.  Lenharz  and  Korte,  in  a  series  of  65 
cases,  have  reported  equally  good  results. 

Cases  of  gangrenous  abscess  of  the  lung  which  have  opened  into  a 
bronchus  frequently  do  not  heal  on  account  of  the  inability  of  the  cavity 
to  close.  The  treatment  of  this  condition  by  causing  a  collapse  of  the 
lung  by  thoracotomy  and  separation  of  adhesions,  or  by  the  production 
of  an  artificial  pneumothorax,  was  referred  to  in  Vol.  III. 

Quite  recently  Tuffier-'^  has  brought  about  a  cure  in  2  obstinate  cases 
by  an  exceedingly  ingenious  procedure.  In  his  first  case  he  removed  the 
fifth  and  sixth  ribs,  separated  the  parietal  pleura  beneath  the  fifth, 
sixth,  seventh,  and  eighth  ribs,  and  in  the  extrapleural  space  thus 
created  he  grafted  a  large  lipoma  removed  from  another  patient.  The 
wound  was  closed  without  drainage  and  healed  kindly.  Fifteen  days 
later  the  cough  and  physical  signs  of  the  cavity  had  disappeared.  In 
one  month  only  a  few  rales  could  be  heard,  and  an  a;-ray  photograph 
demonstrated  an  obliteration  of  the  cavity. 

In  his  second  case  he  also  caused  a  limited  collapse  of  the  lung  by  an 
extrapleural  rib  resection,  separation  of  the  parietal  pleura  from  the 
chest  wall,  and  in  this  instance  he  filled  the  dead  space  with  a  mass  of 
omentum  removed  from  another  patient  five  days  before  and  preserved 
in  an  aseptic  condition  in  an  ice-box  at  a  temperature  of  from  2°  to  7°  C. 
The  result  in  this  case  also  was  excellent. 

In  my  opinion  Tuffier's  method  of  producing  a  Ihnited  collapse  of 
the  lung  tissue  possesses  decided  advantages  over  intrapleural  thora- 
cotomy, and  as  it  is  applicable  to  all  cases,  whether  adhesions  are  present 
or  not,  it  will  probably  be  the  operation  of  choice,  excepting  in  those 
rare  cases  where  no  adhesions  exist  and  in  which  the  lung  can  be  partly 
collapsed  by  the  introduction  of  sterile  nitrogen  gas. 

Bronchiectasis  has  also  been  successfully  treated  by  extrapleural 
thoracoplasy.  Luxembourg  reports  a  case  first  treated  by  the  produc- 
tion of  an  artificial  pneumothorax  with  nitrogen  gas,  and  later  by  extra- 
pleural resection  of  the  first  seven  ribs,  detaching  the  pleura  from  the 
cervical  dome  and  dividing  the  clavicle.  The  result  was  most  satisfac- 
tory. It  seems  to  me  that  in  a  case  of  this  kind  the  operation  of  Tuffier 
with  a  limited  costal  resection  would  be  less  hazardous  than  the  opera- 
tion carried  out  in  this  case. 

The  accumulated  experience  of  the  past  few  years  has  demonstrated 
that  in  all  cases  where  it  is  desirable  to  effect  partial  or  complete  collapse 
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of  the  lung  for  the  purpose  of  obliterating  a  pulmonary  cavity,  whether 
due  to  ordinary  abscess,  gangrenous  abscess,  bronchiectasis,  or  tuber- 
culosis, extrapleural  thoracoplasty  is  the  operation  of  choice  rather  than 
an  operation  which  freely  opens  the  pleura.  This,  of  course,  applies 
to  those  cases  where  adhesions  of  the  lung  to  the  chest  wall  are  present. 
In  cases  free  from  such  adhesions  the  collapse  of  the  lung  is  best  pro- 
duced by  the  simple  and  comparatively  safe  operation  of  introducing 
sterile  nitrogen  gas,  which  was  described  in  Chapter  XLI. 

Actinomycosis  of  the  Lung. — The  treatment  of  this  condition  by 
a  combination  of  surgery  and  the  potassium  iodid  treatment,  recom- 
mended in  Vol.  III.,  has  shown  a  few  cures. 

Opokin  and  Rasumowsky  collected  57  cases  from  Russian  literature, 
with  8  cures.  Multiple  drainage  operations  were  generally  necessarj-, 
wdth  progressively  increasing  doses  of  the  iodid. 

The  Surgica!  Treatment  of  Tuberculosis  of  the  Lungs.— In  Vol. 
III.,  p.  544,  the  surgical  treatment  of  pulmonary  tuberculosis  was  re- 
viewed, and  the  various  procedures  which  had  been  employed  up  to  that 
time  described.  The  opinion  there  expressed  was  that  pneumectomy 
for  the  radical  removal  of  a  tuberculous  focus  was  not  to  be  advised; 
that  the  opening  and  draining  of  a  tuberculous  cavity  had  little  to  rec- 
ommend it;  that  drainage  of  a  cavity  which  was  the  seat  of  a  mixed  in- 
fection was  often  productive  of  good  results;  but  that  the  future  of  sur- 
gery in  the  treatment  of  this  condition  would  be  in  the  emplojanent  of 
measures  to  promote  collapse  and  rest  of  the  lung. 

Two  plans  are  to  be  recommended  to  produce  this  result :  First,  the 
creation  of  an  artificial  pneumothorax  by  the  introduction  into  the 
pleural  cavity  of  sterile  nitrogen  gas.  This  operation,  described  in 
Vol.  III.,  p.  549,  is  indicated  in  those  cases  of  unilateral  early  tuberculosis 
with  or  without  the  presence  of  a  cavity,  w'here  it  can  be  demonstrated 
that  no  adhesions  exist  to  prevent  collapse  of  the  lung.  Where  ad- 
hesions are  known  to  exist  the  second  procedure  should  be  employed, 
that  of  extrapleural  thoracoplasty. 

A  number  of  plans  have  been  suggested  to  accomplish  this  result, 
among  which  may  be  mentioned:  A  limited  removal  of  the  ribs  and 
cartilages  over  a  small  circumscribed  area  of  disease,  to  allow  a  moderate 
retraction  of  the  chest  wall  and  subsequent  contraction  of  lung  tissue, 
as  recommended  by  Garre,  Quincke,  and  Kausch ;  the  removal  of  2  or  3 
inches  of  the  second,  third,  and  fourth  ribs,  and  the  later  application 
of  a  pad  of  gauze  or  spring  truss,  as  recommended  by  Leonard  Freeman ; 
the  establishment  of  an  extrapleural  pneumothorax  by  removal  of 
one  or  more  ribs,  and  stripping  the  parietal  pleura  from  the  chest  wall 
over  a  larger  area,  as  recommended  and  practised  by  Tuffier,  or  the 
introduction  into  the  dead  space  thus  produced  of  masses  of  fat  or 
omental  grafts,  as  successfully  practised  by  the  same  surgeon. 

To  Friedrich,'^  of  Marburg,  however,  is  due  the  credit  of  devising 
the  most  complete  extrapleural  operation  for  producing  collapse  and 
rest  of  the  lung.  Friedrich  was  led  to  employ  this  method  of  treating 
pulmonary  phthisis   by  observing  a  case  of   extensive  lung  tubercu- 
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losis  complicated  by  a  tuberculous  osteomyelitis  of  several  ribs,  in 
which  removal  of  the  diseased  ribs  apparently  resulted  in  a  marked 
improvement  in  the  lung  lesion.  Later,  acting  upon  the  advice  of  his 
colleague,  Brauer,  he  operated  upon  a  number  of  cases  of  unilateral 
tuberculosis,  in  which  the  production  of  an  artificial  pneumothorax  by 
nitrogen  gas  was  impossible  on  account  of  adhesions.  The  idea  of  his 
operation  was  to  produce  a  complete  collapse  of  the  affected  lung  by 
deossification  of  the  chest  wall.  To  this  procedure  he  applied  the  term 
total  pleuro'pneumolysis. 

The  technic  of  the  operation  is  as  follows:  He  raises  a  large  U-shaped 
musculocutaneous  flap  by  an  incision  beginning  at  the  costosternal 
junction  of  the  second  rib,  extending  downward  to  the  tenth,  then  back- 
ward and  upward  to  a  point  between  the  scapula  and  the  spine.  This 
large  flap,  including  all  the  outer  muscles  of  the  chest  wall,  is  raised  with 
the  arm  and  scapula,  exposing  the  ribs  from  their  spinal  attachments 
to  the  sternum.  The  ribs  from  the  first  to  the  tenth  are  removed  by 
a  subperiosteal  resection,  leaving  the  periosteum  and  intercostal  muscles 
uninjured.  In  some  of  his  later  operations  he  mobilized  the  apex  of  the 
lung  by  separating  the  parietal  pleura  from  the  first  rib  and  cervical  mus- 
cles. The  musculocutaneous  flap  is  then  replaced  and  sutured.  To 
avoid  the  sudden  dislocation  of  the  heart  and  mediastinal  strictures 
he  dresses  the  arm  in  a  horizontal  or  upright  position,  gradually  lower- 
ing it  to  allow  the  heart  to  accustom  itself  to  the  changed  conditions. 

The  operation  results  in  a  complete  collapse  of  the  lung,  a  falling 
together  of  the  walls  of  any  cavity,  a  diminution  in  the  pulmonary  cir- 
culation, and  a  slower  absorption  of  toxic  products  by  a  retardation  of 
the  lymph-currents.  The  operation  is  indicated  in  unilateral  tubercu- 
losis, whether  associated  with  cavity  formation  or  general  infiltration, 
and  where  the  presence  of  adhesions  renders  nitrogen  injection  ineffec- 
tual. 

Regarding  the  results  of  these  operations  for  pulmonary  tuberculosis, 
Forlanini'^  reports  1454  cases  of  artificial  nitrogen  pneumothorax  during 
1907  and  1908,  with  1  death  and  3  minor  accidents.  Brauer  reports 
45  cases  treated  with  success  by  the  same  method.  Muralt  and 
Murphy  have  also  reported  many  successful  cases. 

Freeman*  reports  2  successful  cases  by  his  method  of  limited  rib 
resection  and  the  application  of  pressure  over  the  deossified  area  by 
a  pad  or  spring  truss.  Mosheims  and  Ivanderer  report  a  number  of 
successes  after  a  simple  limited  rib  resection. 

Regarding  total  pleuropneumolysis,  Friedrich  in  1909  reported  8 
operations  in  unilateral  tuberculosis  without  complications,  with  6 
recoveries  and  2  unimproved.  In  a  number  of  other  cases,  with  mul- 
tiple tuberculosis  in  other  organs  and  where  the  operation  was  incom- 
plete, his  results  were  not  so  favorable. 

From  a  careful  review  of  the  results  obtained  by  these  various 
surgical  procedures,  I  see  no  reason  to  alter  the  view  expressed  in  Vol. 
III.  and  quoted  at  the  beginning  of  this  section. 

The  excellent  results  obtained  in  early  tuberculosis  of  the  lung 
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by  hygienic  measures,  coml)ined  with  a  residence  at  a  sufficient  altitude 
in  Colorado,  New  Mexico,  Arizona,  or  a  number  of  other  favorable 
locations  in  this  country  or  abroad,  would  seem  to  argue  against  surgical 
treatment  in  the  majority  of  instances. 

If,  however,  a  given  patient  cannot  avail  himself  of  the  advantage 
of  a  change  of  climate,  the  treatment  by  collapse  of  the  lung  by  nitrogen 
injection  or  by  one  of  the  methods  of  extrapleural  thoracoplasty  may 
be  tried. 

Tumors  of  the  Lung. — Calculus  of  the  Lung. — Tuffier-^  has  recently 
reported  a  case  of  calcareous  tumor  imbedded  in  pulmonary  tissue 
found  at  operation  for  removal  of  a  bullet.  He  described  three  varieties 
of  pulmonary  calculus: 

1.  Calculus  completely  imbedded  in  lung  tissue  without  connection 
with  a  bronchus. 

2.  Calcification  of  an  old  interlobar  empyema. 

3.  Calcification  of  a  tracheobronchial  h-mph-node. 

These  conditions  rarely  give  rise  to  symptoms,  and  are  of  interest 
only  from  a  diagnostic  point  of  view,  as  they  all  give  rise  to  definite, 
well-circumscribed  a;-ray  shadows. 

SeydeP^  analyzed  the  autopsy  material  at  the  Munich  Institute 
from  1900  to  1909  with  reference  to  tumors  of  the  lung  and  pleura. 
In  10,829  autopsies  there  were  found  184  tumors  of  the  pleura  or  lung. 

Seydel  classifies  them  as  follows:  (1)  Metastatic  growths,  which  was 
by  far  the  largest  group,  73.4  per  cent.  (2)  Direct  extention  to  lung 
or  pleura  from  growth  of  neighboring  tissues,  9.8  per  cent.  (3)  Primary 
growths,  16.8  per  cent. 

The  first  class  is  of  interest  only  on  account  of  the  fact  that  it  em- 
braces the  great  majority  of  all  tumors  found  in  these  organs.  Radical 
surgical  treatment  is  not  to  be  considered. 

The  second  class  represents  the  extensions  of  growths  from  the 
esophagus  or  chest  wall,  thymus,  or  mediastinum.  These  are  rarely 
operable. 

The  third  class  of  primary  tumors  is  the  one  which  furnishes  the 
cases  in  which  operation  is  to  be  considered.  Seydel,  however,  feels 
that  even  in  this  class  the  outlook  for  successful  surgery  is  discouraging. 

No  case  of  benign  tumor  was  found  in  the  entire  series.  Of  the 
primary  malignant  tumors,  there  were  31  cases.  Adding  to  this  92 
cases  he  was  able  to  collect  from  literature,  there  were  123  cases  from 
which  he  made  an  interesting  analysis. 

Of  28  cases  of  sarcoma  of  the  lung,  19  were  clearly  inoperable  on 
account  of  age,  extent,  situation  of  the  tumor,  or  metastatic  deposits. 
Of  11  cases  of  pleural  sarcoma  only  3  were  operable.  Of  55  cases  of 
lung  carcinoma,  5  only  could  be  considered  operable:  while  in  29  cases 
of  cancer  of  the  pleura  in  only  2  could  operation  hold  out  any  hope 
of  relief.  It  will  thus  be  seen  that  even  in  the  class  of  primary  growths 
about  73  per  cent,  of  the  sarcomata  and  over  90  per  cent,  of  the  car- 
cinomata  are  inoperable. 

Regarding  the  sarcomata,  Seydel  found  that  tlu\v  occurred  rather 
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more  frequently  in  individuals  over  fifty,  and  with  about  the  same 
frequency  in  the  different  lobes  of  the  right  and  left  lung;  42  per  cent, 
had  metastases  in  pleura,  mediastinum,  heart,  liver,  or  spleen.  The 
growth  was  generally  of  the  round-cell  or  spindle-cell  variety. 

Cancer  of  the  lung  was  found  to  be  much  more  frequent  after  fifty 
years  of  age.  On  account  of  the  greater  number  of  cancers  of  the  lung 
the  proportion  of  cancer  and  sarcoma  under  fifty  was  about  equal.  The 
number  of  males  affected  was  four  times  greater  than  females.  Like 
sarcoma,  the  growth  was  found  to  be  about  equal  in  its  distribution  in 
the  different  lobes.  The  growth  may  occur  as  a  single  focus,  numerous 
nodules,  or  as  a  massive  infiltration.  Its  frequent  association  with 
tuberculosis  was  noted.  Metastases  were  present  in  over  87  per  cent,  of 
the  cases.  These  were  found  in  the  opposite  lung,  pleura,  mediastinal 
nodes,  liver,  brain,  and  other  organs. 

Of  his  29  cases  of  cancer  of  the  pleura  the  majoritj^  occurred  in 
individuals  under  forty;  14  occurred  on  the  right  side,  11  on  the  left, 
and  in  4  it  was  present  on  both  sides. 

As  it  is  difficult  to  understand  how  primary  cancer  can  occur  in  the 
pleura,  one  is  forced  to  the  conclusion  that  these  cases  were  either 
secondary  deposits  or  endotheliomata. 

While  these  statistics  are  discouraging  regarding  the  outlook  for  a 
surgical  cure  in  malignant  disease  of  the  lung,  still,  as  there  is  abso- 
lutely no  hope  for  these  patients  other  than  by  early  radical  removal, 
one  should  be  prepared  to  undertake  operation  in  an  early  primary 
growth  in  an  accessible  location  if  the  diagnosis  can  be  made. 

A  few  successful  cases  have  been  published,  notably  the  one  reported 
by  Garre,  in  which  he  removed  a  sarcoma  of  the  pleura  weighing  1250 
gm.,  the  patient  making  a  good  recovery,  and  that  of  Lenharz,  where 
a  cancer  in  the  upper  lobe  of  the  lung  was  removed,  with  apparent  cure, 
reported  two  years  after  operation. 

Echinococcus  Cysts  of  the  Lung.- — Considerable  advance  has  been 
made  during  the  past  two  or  three  years  in  the  diagnosis  and  treatment 
of  these  cysts. 

Tuffier  and  Martin-^  question  the  occurrence  of  primary  echino- 
coccus disease  of  the  pleura.  They  believe  that  cases  reported  as  such 
are  secondary.  Their  experience  is  that  the  cysts  occurring  in  the 
lung  are  generally  single,  the  seat  of  election  being  the  lower  lobe  of  the 
right  or  left  lung.  The  occurrence  of  hydatid  cysts  at  the  summit  of  the 
lung  is  rare. 

The  diagnosis,  formerly  difficult,  has  been  rendered  more  simple 
owing  to  improved  methods  of  observation.  The  evidences  furnished 
by  a  careful  x-ray  examination,  the  presence  of  a  marked  eosinophilia, 
and  the  reaction  of  fixation  of  compliment,  added  to  the  ordinary  symp- 
toms and  signs  of  an  intrathoracic  tumor,  generally  enable  the  surgeon 
to  arrive  at  a  positive  diagnosis. 

Guimbellot  regards  the  a:-rays  as  the  most  important  diagnostic  aid. 
The  characteristics  of  an  a:-ray  shadow  of  an  echinococcus  cyst  are 
its  round   shape  and  well-defined  borders,   contrasting  with   cancer, 
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abscess,  and  tuberculosis,  in  which  the  shape  is  irregular  and  the  borders 
not  well  defined,  but  shading  off  into  the  surrounding  tissues.  The 
pulsations  of  an  aneurysm  can  be  detected  by  fluoroscopj'. 

The  treatment  should  be  surgical,  as  the  death-rate  bj'  medical  or 
expectant  treatment  is  very  high. 

Guimbellot  advises,  when  possible,  the  employment  of  differential 
pressure.  When  this  is  impracticable,  he  endorses  the  suggestion 
of  Delageniere,  who  advises  opening  the  pleura,  slowly  creating  a 
gradual  pneumothorax.  Then  expose  the  lung  rapidh',  draw  the  tumor 
to  the  surface,  protect  the  pleura  by  gauze  pads  or,  better,  when  the 
tumor  is  near  the  surface  and  the  fibrous  coat  not  too  friable,  by  suture 
to  the  thoracic  wall.  The  overlying  lung  tissue  is  next  incised  with  a 
scalpel  to  the  cyst  wall.  This  should  be  opened  largely  and  the  endo- 
cyst  completely  removed.  The  fibrous  outer  cyst  should  be  left  at- 
tached to  the  wall  for  drainage. 

Guimbellot^  collected  225  cases  treated  surgically,  with  87  per  cent, 
cures.  If  the  suppurating  cysts  were  excluded  the  percentage  of  cures 
was  91.8  per  cent.  Tuffier  reports  35  operations,  with  1  death;  Pas- 
quier,  108  cases,  with  16  deaths.  Albertin  and  Barjon  report  a  case  of 
double  cyst  of  the  right  lung,  one  at  the  summit  and- one  at  the  base. 
These  were  removed  at  two  operations  six  months  apart  by  the  method 
suggested  by  Guimbellot.     The  patient  recovered. 

In  cases  where  the  endocyst  for  any  reason  cannot  be  removed,  I 
have  succeeded  by  simple  marsupialization  without  removal  of  the 
endocyst.  In  these  cases  the  daughter-cysts  and  fluid  are  evacuated 
at  the  time  of  operation,  and  the  cavity  injected  daily  with  a  solution 
of  nitrate  of  silver  1 :  8000,  gradually  increased  to  1 :  1000.  At  a  later 
period  the  use  of  Bier  cups  hastens  the  healing  of  the  wound. 

Kaestle  in  1909  reported  an  exceedingly  interesting  case  of  )7i€di- 
astinal  dermoid.  The  patient  had  had  indefinite  pressure-sj-mptoms 
and  substernal  distress  for  thirty  years.  Finally,  the  occurrence  of 
spasmodic  cough  and  the  sudden  expectoration  of  masses  of  sebaceous 
material  and  hair  established  the  diagnosis.  Although  these  tumors  are 
rare,  Morris  succeeded  in  collecting  57  cases.  As  in  other  intrathoracic 
tumors,  the  x-rays  furnish  our  most  valuable  diagnostic  aid.  Eound- 
ness,  fixity,  non-expansibility,  and  central  location  are  the  chief  charac- 
teristics. 

Friedrich'^  in  1910  proposed  a  transverse  section  of  the  sternum 
for  exposing  the  superior  mediastinum.  His  operation  consisted  in  a 
transverse  incision  across  the  upper  part  of  the  sternum,  extending  well 
over  the  second  intercostal  space  on  either  side.  The  bone  is  next 
divided  with  a  saw  and  the  intercostal  muscles  cut  as  far  outward  as 
necessary.  After  securing  the  internal  mammarj'  vessels,  traction  is 
made  on  the  two  sternal  fragments  until  a  satisfactory  exposure  is  ob- 
tained. After  the  necessary  operative  procedures  are  carried  out  the 
bone-fragments  are  drawn  together  and  held  by  bone  or  periosteal 
sutures. 
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THE  EMPLOYMENT  OF  DIFFERENTIAL  PRESSURE   IN  OPERATIONS 
UPON  THE  THORAX. 

During  the  past  five  years  there  is  perhaps  no  subject  in  connection 
with  thoracic  surgery  which  has  received  more  attention  than  that  of 
devising  the  best  method  of  avoiding  the  deleterious  effect  of  pneumo- 
tliorax  in  operations  upon  the  thoracic  viscera.  The  subject  was 
treated  in  Vol.  III.,  p.  559,  the  methods  by  positive  and  negative  press- 
ure were  considered,  and  the  Sauerbruch  cabinet,  the  then  most  satis- 
factory negative  pressure  apparatus,  described  and  illustrated.  Since 
that  time  the  experimental  work  in  this  field  has  been  tending  toward  the 
employment  of  methods  of  positive  intratracheal  pressure  rather  than 
those  utilizing  negative  pressure,  as  in  the  Sauerbruch  cabinet. 

Willy  Meyer,^^  after  a  large  amount  of  experimental  work,  has  de- 
vised one  of  the  most  perfect  and  complete  operating  chambers,  by  which 
he  can  use  either  positive  or  negative  pressure  or  both  combined.  (For 
which  see  Vol.  VI.,  p.  963.) 

A  portable  positive  pressure  cabinet  has  been  devised  by  Janeway 
and  Green,  which  has  been  successfully  employed  in  the  Surgical  Re- 
search Laboratory  of  the  College  of  Physicians  ^nd  Surgeons,  and  also 
in  operations  on  the  human  subject  (see  Figs.  480  and  481).  The  im- 
portant features  of  this  cabinet  are:  first,  its  compactness  and  hence  its 
greater  portability  than  the  larger  negative  or  positive  chambers; 
second,  the  inclusion  of  both  the  pump  and  motor  in  the  space  beneath 
the  box;  third,  the  ease  and  rapidity  with  which  the  patient's  head  can 
be  introduced;  and,  fourth,  the  addition  of  the  valve  mechanism  (A), 
permitting  of  a  rhythmic  rise  and  fall  of  pressure  within  the  cabinet. 
This  valve  is  so  controlled  by  change  speed-gears  (B)  and  a  cone-shaped 
cam  (C)  that  not  only  a  wide  range  in  frequency  of  artificial  respira- 
tions can  be  obtained,  but  also  the  ratio  of  the  duration  of  inspiration 
to  expiration  can  be  varied  at  will.  Such  a  cabinet,  therefore,  permits 
a  true  artificial  respiration  independent  of  the  efforts  of  the  patient. 
The  apparatus  also  permits  of  the  perfect  control  of  the  head  of  the 
patient  by  the  anesthetist  in  case  of  vomiting,  or  the  necessity  of  clean- 
ing out  the  pharynx,  or  passing  an  instrument  into  the  esophagus  or 
the  stomach. 

Intratracheal  Insufflation  Anesthesia. — One  of  the  simplest  and 
apparently  one  of  the  safest  methods  of  avoiding  the  risks  of  pneu- 
mothorax in  thoracic  operations  is  that  of  intratracheal  insufflation 
anesthesia,  first  suggested  by  Meltzer"  and  Auer. 

The  essentials  of  the  method  are  the  introduction  deep  in  the  trachea 
of  a  flexible  elastic  tube,  the  diameter  of  which  is  much  smaller  than  the 
lumen  of  the  trachea,  and  the  driving  through  the  tube  of  a  current  of 
air  which  returns  along  the  space  between  the  tube  and  the  trachea.  By 
means  of  this  plan  adequate  and  efficient  respiration  can  be  carried  on 
when  for  any  reason  the  normal  respiratory  mechanism  is  embarrassed 
or  fails  completely.  The  addition  of  ether  vapor  to  the  air  thus  intro- 
duced into  the  trachea  will  result  in  an  ideal  anesthesia  for  the  reason 
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that  the  dosage  of  the  drug  can  be  accurately  adjusted,  the  embarrass- 
ments caused  by  spasm  of  the  glottis,  the  accumulation  of  mucus  in 
the  pharynx,  and  dropping  backward  of  the  tongue  are  entirely  avoided ; 
and  the  demonstrated  impossibility  of  any  foreign  substance  present 
in  the  mouth  or  pharynx  entering  the  trachea  or  bronchi. 

In  addition,  the  employment  of  this  method  completely  does  away 
with  the  dangers  of  open  pneumothorax  without  depriving  the  individual 
of  any  of  the  factors  of  safety  present  under  conditions  of  normal  res- 
piration. 

While  anesthesia  by  this  method  can  be  carried  on  with  ease  and 
safety  by  means  of  a  foot-bellows,  a  Wolff  bottle  for  the  ether,  and  a 


Fig.  167. — Elsberg's  Appar.-vtus. 
Box  containing  insuflBation  apparatus  closed. 


Fig.  168. — Elsberg's  App.vratus. 
Box  opened. 


tracheal  tube,  the  admirable  apparatus  devised  by  Elsberg^  will  sim- 
plify the  procedure  and  give  more  satisfactory  results.  The  following 
description  of  the  apparatus  is  quoted  from  a  recent  communication: 

The  entire  apparatus  is  contained  in  a  wooden  box  which  is  trans- 
portable (Fig.  167).  The  box  is  placed  on  the  floor  near  the  head  end 
of  the  operating-tal:)le  and  the  front  turned  down,  exposing  the  interior 
(Figs.  167,  168).  By  means  of  the  switch  A  and  the  rheostat  B  the 
electric  current  is  carried  to  the  I  horse  power  motor  C,  which  drives 
the  blower  D.  The  air  passes  through  the  tube  E.  the  oil  filter  F,  and 
the  tube  G  into  the  liottle  H.  This  liottle  contains  hot  water,  so  that 
the  air,  as  it  bubl)los  througli  the  watcn-,  is  wanned,  moistened,  and 
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filtered.  The  current  of  air  then  passes  through  the  tul^e  I  to  the  rubber 
tube  which  is  connected  to  the  intratracheal  catheter.  To  this  tube 
(I)  is  connected  the  ether  reservoir  J.  The  tube  P  leads  to  a  foot- 
bellows  which  has  been  added  to  the  apparatus  as  a  safety  device  if 
anything  should  happen  to  the  motor  or  blower,  and  is  to  be  used  where 
no  electric  current  is  available. 

The  patient  is  first  etherized  in  the  ordinary  manner  and  placed  on 
the  operating-table,  with  the  head  in  the  Rose  position.  A  long  silk 
woven  catheter  (No.  22  or  24  of 
the  French  scale)  is  next  intro- 
duced into  the  trachea  under  the 
guidance  of  the  eye  by  means  of  a 
Jackson  direct  laryngoscope.  The 
tip  of  the  catheter  should  reach 
to  within  5  cm.  of  the  bifurcation. 
When  the  catheter  is  in  place  it 
is  connected  with  the  air-tube  I 
and  the  amount  of  ether  regulated 
by  the  hand-wheel  K  on  the  indi- 
cator. When  the  pleural  cavity 
is  opened  the  desired  amount  of 
lung  expansion  can  be  obtained  by 
regulating  the  pressure  by  the  stop- 
cock M. 

Over  400  anesthesias  by  this 
method  have  been  reported  by  Els- 
berg,  and  nearly  200  have  been 
given  at  the  Roosevelt  Hospital 
without  immediate  or  remote  unto- 
ward results.  The  method  is  now 
in  constant  or  frequent  use  not  only 
in  thoracic,  but  in  general  surgery. 

Quite  recently  Dr.  Henry  H. 
Jane  way  has  devised  and  constructed 
another  apparatus  for  intratracheal 
anesthesia.  It  embodies  a  number 
of  ideas  resulting  from  the  experimental  work  of  himself  and  Dr.  Nathan 
Green  upon  intrathoracic  surgery  (Figs.  170,  171).  The  apparatus 
will  furnish  a  continuous  supply  of  warm,  filtered,  and  moistened  air 
mixed  with  varying  percentages  of  ether,  and  interrupted  at  regular 
intervals  of  any  desired  frequency.  It  will  run  upon  either  the  direct 
or  alternating  current.  It  is  easily  portable,  measuring  only  18  by  8 
inches,  and  can  be  carried  about  in  a  bag. 

The  motor  (1)  turns  the  rotary  blower  (2)  directly,  that  is,  without 
gearing  or  a  belt.  The  joint  between  the  two  is  a  flexible  or  universal 
one.  This  arrangement  prevents  the  loss  of  power  incidental  to  gears 
or  the  accidents  often  due  to  the  use  of  belts. 

The  current  of  air  emerging  from  the  blower  is  carried  by  the  tube 


Fig.  169. — Elsberg's  App.\r.vtus. 
Diagram  of  apparatus  showing  essential  parts. 
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(3)  through  a  muffler  and  air  filter  (4)  provided  with  a  free  exhaust  stop- 
cock (5). 

The  main  current  of  air  then  passes  from  the  top  of  the  muffler 
through  the  stop-cock  and  tube  (6)  to  the  valve  (7)  (Fig.  171),  entering 
this  valve  behind  its  lower  portion  indicated  by  (8).  By  means  of  the 
thumb-button  (9)  which  moves  a  slide  valve  the  current  of  air  is  divided 
by  the  valve  (7)  into  two  reciprocally  varying  proportions,  permitting 
thus  any  proportions  of  the  whole  current  of  air  to  pass  through  the 
tube  (10),  while  the  balance  passes  through  the  tube  (11).  The  pointer 
(12)  indicates  on  its  dial  what  proportion  is  passing  through  the  tubes 
(10)  and  (11).  By  means  of  the  tube  (10)  any  proportion  of  the  cur- 
rent of  air  from  0  to  100  per  cent,  is  passed  over  the  surface  of  ether  in 


Fig.  170. — Janeway's  Apparatus  for  Intratracheal  Insufflation  Anesthesia. 


the  jar  (13)  and  emerges  mixed  with  ether  vapor  through  the  tube  (14). 
By  the  latter  it  is  conducted  over  the  surface  of  hot  water  contained  in 
jar  (15).  The  temperature  of  this  water  is  constantly  kept  correct  by 
the  two  little  electric  heaters  (16)  which  are  controlled  by  the  rheostat 
(17).  Both  the  warming  and  moistening  of  inspired  air  has  been  proved 
by  a  number  of  recent  writers  to  be  important. 

The  proportion  of  the  air  current  which  is  allowed  to  pass  through 
tube  (11)  is  conducted  by  it  directly  over  the  surface  of  the  hot  water, 
unmixed,  therefore,  with  ether  vapor.  By  this  arrangement  any  desired 
amount  of  ether  vapor  or  air  unmixed  with  ether  vapor  can  be  passed  to 
the  patient  warmed  and  moistened.  From  the  jar  (15)  all  the  air  is 
collected  and  passed  by  the  tube  (18)  to  the  slide  valve  (19)  in  which  it 
is  mechanically  interrupted  with  any  desired  frequency.    The  slide  valve 
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(19)  is  so  arranged  that  it  exhausts  simultaneously  from  both  the  tube 
of  ingress  (18)  and  the  tube  of  egress  (20).  The  latter  passes  to  the 
catheter  within  the  trachea  of  the  patient.  The  slide  valve  (19)  is 
moved  by  the  crank  (21)  which  is  pushed  Vjy  the  peg  or  pegs  inserted  into 
the  wheel  (22),  and  which,  in  turn,  is  moved  by  a  worm-wheel  (23)  upon 
the  shaft  of  the  blower. 

In  the  course  of  the  tube  (18)  is  inserted  a  T-joint,  by  the  perpen- 
dicular arm  of  which  a  connection  (t^lbe  24)  is  made  with  the  man- 
ometer (25).  Another  T-joint  in  tube  running  to  the  manometer  is  con- 
nected with  the  blow-off  valve  (26). 


Fig.  171. — Janeway's  Apparatus  for  Intratracheal  Insufflation  Anesthesia. 

This  safety-valve  is  a  new  and  very  important  part  of  the  apparatus. 
It  is  so  arranged  that  the  air-pressure  cannot  exceed  a  dangerous  am.ount, 
or,  in  case  of  some  accidental  rise  in  pressure,  the  mercury  will  not  blow 
out  of  the  manometer,  as  otherwise  could  happen  in  squeezing  a  tube 
in  order  to  make  a  connection  with  the  apparatus  in  motion  or  too  great 
an  insertion  of  the  catheter  within  the  trachea  of  the  patient. 
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CHAPTER   CXVII. 
SURGERY  OF  THE  BREAST/ 

By  John  M.  T.  Finney,  M.  D., 

Baltimore,  Md. 

In  the  last  few  years  additions  to  our  knowledge  of  surgery  of  the 
breast  have  been  largely  along  lines  of  treatment.  This  is  especially 
true  with  reference  to  carcinoma.  Even  here  the  advances  which  have 
been  made  have  been  largely  in  the  nature  of  further  elaboration  of 
certain  well-established  basic  principles.  So  far  as  early  diagnosis  is 
concerned,  later  reports  have  not  borne  out  the  promise  of  results  to  be 


Fig.  172. — H.\ndley's  Incision. 
Shaded  area  shows  undermining  of  skin  flaps. 

obtained  from  the  examination  of  the  blood.  The  work  of  Kelling, 
Rosenbaum,  Crile,  Simon,  and  others  showed  apparently  characteristic 
hemolytic  reactions.  More  extended  observations  have  shown  that  this 
reaction  is  not  to  be  depended  upon,  as  it  can  be  demonstrated  in  a 
variety  of  other  conditions. 

Further  study  of  certain  predisposing  causes  of  cancer,  such  as  chronic 
mastitis  associated  with  infection,  imperfect  involution  from  previous 
1  Supplementary  to  Chapter  XLII.,  Vol.  III.,  p.  563. 
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lactation,  or  that  interesting  and  not  even  yet  thoroughly  understood 
condition  commonly  known  as  "chronic  cystic  mastitis,"  "senile  paren- 
chymatous hypertrophy,"  and  by  a  variety  of  other  names,  have  tended 


Fig.  173. — Jackson's  Incision. 


to  strengthen  the  position  of  those  surgeons  who  have  advised  the  com- 
plete extirpation  of  every  breast,  the  seat  of  any  one  of  these  conditions. 
This  practice  would  appear  to  most  surgeons  as  too  radical,  their  conten- 


Ilary  dissection 


T  Undermining  Inferiorly 

Fig.  174. — Rodman's  Incision. 


tion  being  that  the  plastic  operations  recommended  by  Warren  and 
others  are  sufficient. 

If  we  are  to  make  any  real  advances  in  the  cure  of  cancer,  new  and  as 
yet  unknown  methods  must  be  devised,  since  those  at  present  at  our 
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command  are  clearly  inadequate.  If  it  is  possible  to  prevent  cancer  by 
operating  in  the  so-called  precancerous  stage,  great  results  will  have 
been  accomplished  by  the  removal  of  all  possible  sources  of  subsequent 
malignant  degeneration.     In  the  determination,  therefore,  of  the  line 


Fics.  175-176. — Showing  iNcibioN  Modified  According  to  Location  of  Growth  in  Breast. 


of  treatment  to  be  followed  in  any  given  case  where  any  one  of  these 
conditions  is  present,  the  most  careful  consideration  should  be  given  to 
the  question  of  the  advisability  of  the  complete  removal  of  the  breast. 
Since  we  now  know  that  no  benign  tumor  of  the  breast  is  so  simple  that 
it  may  not  at  some  time  become  malignant,  more  careful  attention 
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should  be  given  than  has  heretofore  been  paid  to  the  thorough  and  com- 
plete removal  of  benign  tumors,  whether  inflammatory  or  otherv\-ise. 
In  other  words,  the  present-day  tendency,  based  upon  sound  pathologic 
considerations,  is  setting  strongly  toward  more  radical  measures  in  the 
treatment  of  all  affections  of  the  breast,  whether  benign  or  malignant. 
On  the  other  hand,  in  the  matter  of  treatment  of  infections  of  the 
breast,  especially  those  associated  with  lactation,  the  passive  hj^peremia 
treatment  according  to  the  method  of  Bier  and  Klapp  seems  worthy  of 
further  trial.     Bernheim's  careful  observations  show  conclusivelv  that 


Fig.  179. 


when  seen  early  enough,  that  is,  before  the  development  of  pus,  a  few 
treatments  with  the  cup  will  frequently  abort  the  process.  Too  often, 
however,  the  condition  has  advanced  so  far  at  the  time  of  the  first  ex- 
amination that  only  radical  surgical  methods  are  to  be  considered.  In 
such  instances  the  most  conservative  treatment  is  wide  radial  incisions, 
the  breaking  up  with  the  finger  of  all  pockets  and  partitions,  with  a 
through-and-through  drainage  at  the  most  dependent  portion.  The 
puncture  incision  is  to  be  recommended  only  in  superficial  abscesses  of 
small  extent,  which  variety  is  relatively  rare.  As  summed  up  by  Bern- 
heim,  the  advantages  of  this  method  are — 
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1.  Almost  absolute  freedom  from  pain  during  the  whole  course  of 
the  disease. 

2.  Less  destruction  of  glandular  tissue,  with  better  preservation  of 
function,  both  for  present  and  future  lactation. 

3.  Minimum  of  scar  formation. 

4.  Shortening  the  course  of  the  disease. 

5.  Prevention  of  abscess  formation  in  cases  seen  early  enough. 

As  regards  the  all-important  question  of  cancer  of  the  breast,  some 
advance  has  been  made  perhaps  by  the  work  of  Handley,  in  the  direc- 
tion of  a  better  understanding  of  the  phenomena  observed  in  the  prog- 


Try^ifj'iy         Siump  of  pect.niaj. 


Fig.  180. 


ress  and  extension  of  the  disease.  He  claims  that  dissemination  occurs 
chiefly  by  a  process  of  "  permeation  "  of  the  cancer-cells  along  the 
lymphatics.  This  process  takes  place  primarily  in  the  planes  of  the 
fasciae;  the  infiltration  of  the  integument  and  underlying  muscles  and 
neighboring  viscera  is  a  secondary  process,  the  result  of  the  lymphatic 
transmission  perpendicular  to  these  fascial  planes.  In  this  way  he 
attempts  to  explain  metastases  occurring  in  the  various  parts  of  the 
body.  His  arguments  are  interesting  and  ingenious,  and  based  upon 
certain  facts  which  he  has  brought  out  as  a  result  of  a  great  deal  of  ex- 
cellent work  done  along  this  line,  but  are  not  entirely  convincing.     As  a 
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result  of  his  observations,  he  recommends  an  extension  of  the  incision 
downward  over  the  upper  portion  of  the  rectus  muscle,  together  with 
the  removal  of  the  fascia,  claiming  in  this  way  to  lessen  the  number 
of  visceral  recurrences. 

Handley's  is  only  one  of  a  number  of  operations  which  have  been 
recently  devised,  all  really  elaborations  of  the  epoch-making  work  of 
Halsted  in  this  direction.  Other  attempts  in  the  direction  of  limiting 
the  deformity  and  disability  subsequent  to  his  operation,  as  well  as  to 
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Fig.  181. 


increase  its  extent  and  thoroughness,  have  been  made  by  Jackson  and 
Rodman.  A  distinctive  feature  of  Rodman's  operation  is  that  through 
a  straight  incision  from  the  clavicle  to  the  lower  border  of  the  pectoralis 
major  muscle  he  completes  the  axillarj^  dissection  before  removing  the 
pectoral  muscles  and  the  sheath  of  the  rectus,  as  recommended  by  Hand- 
ley.  The  great  objection  to  any  definite  incision  or  any  specific  method 
of  cutting  the  flaps  is  that  one  is  always  liable  in  the  attempt  to  follow 
well-defined  lines,  with  a  view  to  subsequent  wound  closure,  to  en- 
croach too  closely  upon  dangerous  ground.     FoUis'  suggestion,  that  "the 


SURGERY  OF  THE  BREAST. 


407 


man  who  makes  the  wound  should  never  close  it,"  is  very  much  to  the 
point.  My  own  experience  is  that  it  matters  little  what  method  of 
operation  one  makes  use  of,  so  long  as  one  gives  the  widest  margin  of 
skin,  fascia,  and  muscle  to  the  infected  area,  with  no  thought  in  his 
mind  of  present  mutilation  or  future  disability,  which  are  entirely 
secondary  considerations  to  the  one  great  question,  namely,  the  com- 
plete eradication  of  the  malignant  process.  After  the  operation  has 
been  completed,  by  means  of  skin  grafts  (whole  thickness  or  Thiersch) 


Fig.  182. 
Figs.  182-185. — Showing  Progressive  Stages  of  Operation  After  Skin  Incision. 


or  by  plastic  flaps  one  endeavors,  as  far  as  possible,  to  repair  the  damage 
done.  The  complete  restoration  of  the  axilla  by  building  it  up  with 
pledgets  of  soft  crumpled  gauze,  so  that  the  axillary  skin  flap  is  well 
tucked  up  to  the  apex  of  the  axilla  and  held  there  by  this  means  until 
it  unites,  will  do  more  toward  the  retention  of  the  function  of  the  arm 
than  any  other  means  at  our  disposal. 

In  addition  to  the  operative  treatment,  the  use  of  the  actual  cautery 
in  some  form  has  been  followed  in  certain  cases  by  satisfactory  results, 
Fulguration  (so  called)  consists  in  an  electrosurgical  operation  divided 
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into  two  stages:  The  first  stage  consists  of  the  operative  removal  of 
the  tumor  as  radically  as  possible.  Then,  in  the  second  stage,  long  and 
powerful  sparkings  of  great  frequency  and  high  tension  are  applied  to 
the  wound  thus  made.  According  to  deKeating-Hart  this  method  of 
treatment  seems  to  act  not  so  much  on  the  neoplasm  itself  as  on  the 
soil  upon  which  it  grows,  rendering  it  less  fertile  for  the  growth  of 
the  cancer.  The  method  is  too  recent  to  pass  final  judgment  upon  the 
results,  but  Czerny  thinks  very  favorably  of  it  when  applied  in  the  early 
cases.  In  late  cases  it  serves  to  prolong  life,  relieve  pain,  and  stimulate 
the  groAvth  of  granulations  and  epithelium.     It  will  not,  as  at  first 


Fig.  183. — Showing  Tucking  Up  of  Apex  of  Axilla  With  Carefully  Applied  Gauze  Pad. 
Of  the  utmost  importance  as  regards  functional  result. 


claimed,  prevent  recurrences.  It  seems  at  present  that  it  is  only  one 
more  of  the  many  aids  to  the  knife.  Quite  recently  the  actual  cautery 
has  come  into  more  general  use  as  a  means  of  removing  cancerous 
growths  of  all  kinds,  both  in  the  early  and  late  stages.  The  great 
objection  to  it,  of  course,  is  that  it  is  more  mutilating  than  the  scalpel 
and  also,  as  a  rule,  more  painful.  No  reliable  statistics  have  been 
reported  as  yet  to  determine  its  comparative  value  as  a  curative  agent 
in  competition  with  the  knife.  Certain  it  is  that  in  local  recurrences 
after  removal  of  the  breast  it  has  seemed  to  be  much  more  efficacious 
in  my  own  experience  than  after  removal  by  excision.     This  is  true 
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Fig.  184. — Late  Result  Showing  Axilla  Properly  Restored. 
This  case  was  skin  grafted. 


Acromio -thot-acic  A. 


Subclavian  glands 
under  falsiTorm  llg 


Fig.  185. — Showing  Dissection  of  Axilla  With  Distribution  of  Nerves  and  Vessels. 
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even  where  the  ribs  and  sternum  have  become  involved.  It  may  be 
necessary  to  use  it  repeatedly,  but  it  is  certainly  worth  while.  For  ob- 
vious reasons,  it  cannot  be  used  at  the  original  operation  to  the  exclusion 
of  the  knife.  Sera  of  various  sorts  have  been  vaunted  from  time  to 
time;  the  latest,  perhaps,  are  those  of  Hodenpyl  and  Doyen.  Neither 
of  them  has  lived  up  to  the  early  extravagant  claims  of  their  exploiters, 
and  they  are  not  to  be  recommended.  It  is  to  be  hoped,  however,  that 
eventually  something  of  value  may  be  developed  along  these  lines. 

BIBLIOGRAPHY. 

Bernheim,  B.  M.:  Hyperemia  Treatment  in  Infections  of  the  Breast,  Jour.  Amer. 

Med.  Assoc,  Iv.,  July  2,  1910. 
Bier,  A. :  Hyperemia  als  Heilmittel,  1907-1909. 
Crile,  G.  W.:  Further  Observations  on  Hemolysis  in  Cancer,  Proc.  Soc.  Exper. 

Biol,  and  Med.,  New  York,  1909,  1910,  vii.,  88. 
Czerny,  V.:  Ueber  den  Gebrauch  der  Fulguration  und  der  Kreuznacher  Radiol- 

praparate  bei  der  Behandlung  der  Krebse,  Verhandl.  d.  Deut.,  Gesellch.  f .  Chir. 

Berl.,  1909,  xxxviii.;  Ueber  Therapie  der  Krebse,  Miinch.  med.  Woch.,  Sept.,  5, 

1911,  No.  36. 
deKeating-Hart :   Fulguration  and  Its  Results  Compared  with  Those  of  Other 

Methods  of  Cancer  Therapy,  Interstate  Med.  Jour.,  June  1910,  p.  418. 
Doyen :  Le  Diagnostic  du  Cancer  par  une  Reaction  Specifique  avec  le  Micrococcus 

Neoformans,  Compt.  rend.  Soc.  de  Biol.,  Paris,  1908,  Ixiv.,  816-818. 
Handley,  A.  S.:  Cancer  of  the  Breast  and  Its  Operative  Treatment,  London,  1906; 
The  Operation  for  Breast  Cancer,  ClLn.  Jour.,  London,  1908,  1909,  xxxiii., 
411-414. 
Hodenpyl,  E. :  Treatment  of  Carcinoma  with  the  Body  Fluids  of  a  Recovered  Case; 

a  Preliminary  Communication,  Med.  Record,  New  York,  1910,  Ixxviii.,  3.59. 
Jackson,  J.  N. :  Radical  Operation  in  Mammary  Cancer,  Jour.  Amer.  Med.  Assoc, 

1910,  liv.,  178-185. 
Kelling,  G.:  Anaphylaktische  Untersuchungen  beim   Karzinom  des  ISIenschen, 

Wien.  klin.  Wochl,  1910,  xxiii.,  42.5-427. 
Rodman,  W.  L. :  The  Early  Diagnosis  of  Cancer  of  the  Breast  and  Best  Opera- 
tive Technic,  Penn.  Med.  Jour.,  Athens,  1909,  1910,  xiii.,  100-102. 
Rosenbaum,  B.:    Blutserologische  Untersuchungen  beim  Karzinom  des  Magens 

und  Darms,  Mtinch.  med.  Woch.,  1908,  Iv.,  443-44.5. 
Simon,  C.  E.:  Complement  Fixation  in  Malignant   Disease,  Jour.  Amer.  ]Med. 

Assoc,  April  3,  1909. 
Warren,  J.  C:  Plastic  Resection  of  the  Mammary  Gland,  Annals  of  Surg.,  1907, 

xlv.,  801-809. 


CHAPTER  CXVIII. 
SURGERY  OF  THE  MOUTH,  TEETH,  AND  JAWS.^ 

By  Edmund  Owen,  D.Sc;  LL.D.;  F.R.C.S., 

London. 

In  one  of  the  reviews  of  Vol.  III.  of  "  Keen's  Surgery  "  it  was  sug- 
gested that  a  fuller  account  might  be  given  of  the  radical  treatment 
of  malignant  disease  of  the  lips  and  tongue.  The  following 
remarks  are,  therefore,  written  by  way  of  supplement  to  the  brief 
sketch  of  the  operative  procedures  alluded  to  on  p.  633  of  that  volume. 

In  the  first  place,  reference  must  be  made  to  the  valuable  work 
which  has  been  done  in  the  treatment  of  advanced  malignant  disease 
of  the  head  and  neck  by  Dr.  George  Crile,  of  Cleveland,  Ohio.  The 
substance  of  his  teaching  is  to  be  found  in  the  Journal  of  the  American 
Medical  Association  for  December  1,  1906.  This  paper  by  Dr.  Crile  and 
one  by  the  late  Sir  Henry  Butlin — to  which  reference  will  be  made — 
give  in  full  detail  the  latest  and  most  efficient  teaching  in  connection 
with  the  operative  treatment  of  the  disease  in  question.  Admitting 
that  cancer  is  primarily  a  local  disease,  each  case  is  presumably  curable 
up  to  a  certain  period  by  complete  excision;  and,  if  the  hampering 
effects  of  tradition  and  convention  are  brushed  aside,  cases  of  malig- 
nant disease  which  would  formerly  have  been  considered  as  past  all 
surgery  may  still  be  rescued.  But  to  effect  this  an  abundance  of 
courage  and  doggedness  is  needed  not  only  by  the  patient,  but  by  the 
surgeon. 

Extension  from  the  primary  cancerous  focus  is  by  the  lymphatics, 
secondary  cancerous  deposits  in  distant  organs  being  of  rare  occurrence. 
What  Dr.  Crile  calls  the  "  collar  of  lymphatics  "  of  the  neck  forms  a 
barrier  through  which  cancer  rarely  penetrates. 

Every  part  of  this  barrier  is  surgically  accessible,  and  is  more  easily 
dealt  with  than  is  the  region  of  lymphatic  invasion  in  cases  of  cancer  of 
the  breast,  the  stomach,  and  the  intestines.  Mere  excision  of  the 
primary  focus  is  as  unsurgical  as  excision  of  a  cancerous  breast  with 
neglect  of  the  regional  lymphatic  glands,  while  an  imperfect  resection 
of  the  affected  "  collar  "  causes  a  stimulation  and  a  dissemination  of 
the  growth.  Dr.  Crile  speaks  of  the  method  as  a  "  block  "  dissection 
of  the  regional  lymphatics  as  well  as  of  the  primary  focus,  and  compares 
it  with  the  Halsted  operation  for  cancer  of  the  breast.  Further,  he 
rightly  insists  that  such  a  dissection  is  indicated  whether  the  glands  are 
or  are  not  palpable.  A  special  caution  is  given  against  handling  the 
^Supplementary  to  Chapter  XLIII.,  Vol.  III.,  p.  614. 
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carcinomatous  mass  lest  further  dissemination  of  the  malignant  cells 
should  be  set  up. 

Among  the  immediate  dangers  of  this  very  thorough  operation  are 
septic  infection,  hemorrhage,  shock,  and  exhaustion.  In  view  of  di- 
minishing the  risk  of  infection  when  the  primary  disease  implicates  the 
mouth  or  any  other  mucous  area,  the  wound  in  the  neck  should  not  be 
made  at  the  same  time  that  the  growth  is  attacked. 

In  order  to  prevent  blood  entering  the  lungs,  soft  tubes  are  passed 
through  the  nares  into  the  pharynx  for  administration  of  the  anes- 


FiG.  186. — The  Distribution  of  the  Superficial  Lymphatics.     ( From  Grav,  Porrier,  Cuneo,  and 

Toldt. ) 
A,  Posterior  auricular  glands;  B,  occipital  glands;  C,  superficial  cervical  glands;  D,  submaxillary  glands. 


thetic,  and  after  this  the  tongue  is  drawn  forward  and  the  pharynx 
is  packed  with  gauze.  This  arrangement  enables  the  surgeon  and  the 
anesthetist  to  carry  on  their  work  without  interfering  with  each  other. 
Early  in  the  operation  the  common  carotid  artery  is  sought  and  is 
subjected  to  temporary  compression.  The  external  and  internal  jugu- 
lar veins  are  then  laid  bare  at  the  root  of  the  neck,  and,  having  been 
tied  in  two  places,  are  divided  between  the  ligatures.  The  dissection 
is  then  begun  from  below  upward  in  the  deep  plane  of  the  neck,  the 
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veins,  fat,  fascia,  sternomastoid,  and  lymphatics  being  turned  upward 
in  a  "  block  "  and  divided  above.  In  fact,  nothing  but  the  arteries  and 
the  nerves  is  left. 

Dr.  Crile,  in  his  valuable  and  important  paper,  urges  that  incom- 
plete operations  do  more  harm  than  good,  and  that  if  the  operating 
surgeon  is  determined  to  get  the  best  results  from  his  work,  he  must 
give  himself  plenty  of  room  for  his  dissection,  must  jealously  watch 
against  hemorrhage,  and  must  handle  the  carcinomatous  mass  as 
little  as  may  be,  and,  above  all,  he  must  satisfy  himself  that  he  is  work- 
ing through  lymphatic  spaces  and  fibrous  tissues  which  are  assuredly 
beyond  the  area  of  secondary  invasion.  Dr.  Crile  concludes  by  affirm- 
ing once  more  that  every  case  of  cancer  of  the  head  and  neck  is  at  one 
time  curable  by  complete  excision;  that  the  field  of  regional  metastases 
is  exceptional!}^  accessible;  that  cancer  cells  very  rarely  travel  beyond 
the  "  lymphatic  collar  "  of  the  neck;  that  the  growth  tends  to  remain 
here  localized;  that  by  appljdng  the  same  comprehensive  block  dissec- 
tion as  in  the  radical  treatment  of  mammary  cancer,  and  by  freely 
utilizing  the  modern  methods  of  surgery,  the  final  outcome  should 
yield  better  results  than  in  almost  any  other  portion  of  the  body. 
Hemorrhage  is  controlled  by  temporary  closure  of  the  common  or  the 
external  carotid  artery,  and  this  should  be  effected  with  the  utmost 
gentleness.  Crile  has  devised  a  small  clamp  for  occluding  any  one  of 
the  carotids  (Fig.  39,  Vol.  V.,  p.  124). 

Dr.  Crile's  opinion  that  shock  in  deep  operations  upon  the  neck  is 
likely  to  be  due,  in  a  great  measure,  to  forcible  pulling  upon  important 
structures  is  no  doubt  correct.  Most  surgeons  have  met  with  cases 
of  profound  collapse  ensuing  upon  traction  on  the  pneumogastric,  the 
recurrent  laryngeal,  or  some  other  important  nerve,  and  many  an 
anesthetist  could  quote  his  own  experience  in  the  same  direction. 
The  surgeon,  therefore,  should  have  plenty  of  room  for  his  dissection, 
and  he  should  use  his  scalpel  rather  than  his  finger  or  any  other  l^lunt 
instrument.  The  administration  of  a  subcutaneous  injection  of  f^o  gr. 
of  atropin  and  I  gr.  of  morphin  half  an  hour  before  operating  is  advised. 

A  triangular  flap  turned  down  as  shown  in  Fig.  204,  Vol.  III.,  p. 
330,  gives  easy  access  to  the  region  in  question.  When  the  wound  is 
large  the  exposed  parts  should  be  carefully  protected  from  the  air  by 
hot  saline  compresses. 

On  the  importance  of  clearing  the  lymphatic  tissue  from  the  neck  in 
connection  with  the  operation  for  cancer  of  the  tongue,  whether  the 
lymphatic  glands  are  palpably  enlarged  or  not : — 

The  method  of  Sir  Henry  Butlin,  to  which  it  is  desirable  to  draw  spe- 
cial attention  in  this  volume,  is  described  in  an  Address  which  is  pub- 
lished in  the  opening  pages  of  the  British  Medical  Journal  for  January 
2,  1906.  It  forms  an  admirable  pendant  to  Dr.  Crile's  paper.  Sir 
Henry  Butlin's  work  concerns  the  treatment  of  cancer  of  the  tongue 
together  with  the  removal  of  the  lymphatic  vessels  and  glands  in  ana- 
tomic association  with  that  organ. 

He  says  that  in  the  year  1895  he  first  performed  a  planned  operation 
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in  connection  with  excision  of  the  tongue  for  the  removal  of  the  con- 
tents of  the  anterior  triangle  of  the  neck,  which  was  founded  on  his 
experience  of  the  places  in  the  neck  in  which  the  glands  are  most  likely 
to  be  diseased. 

He  begins  his  operation  with  a  preliminary  laryngotomy,  as  this  not 
only  allows  the  surgeon  more  deliberation,  but,  as  in  Crile's  method,  is 
helpful  for  the  anesthetist.  [Possibly  Meltzer's  insufflation  anesthesia 
(Vol.  VI.,  p.  968)  maybe  even  better,  as  if  its  use  is  found  to  be  practi- 
cable it  would  avoid  the  laryngotomy.]  Of  the  cases  operated  on,  some 
were  easy  ones  and  some  were  far  advanced.  "Although,  naturally,  most 
of  the  very  bad  cases  have  been  failures,  a  sufficient  number  of  them  have 
been  successes  to  encourage  operators  not  to  decline  to  operate  on  them. 
I  have  been  astonished  at  the  success  which  has  attended  resolute  sur- 
gery in  some  of  those  in  which  the  result  seemed  to  be  hopeless."  The 
author  was  of  opinion  that  success  lay  in  the  early  diagnosis,  and  in  the 
routine  removal  of  the  glands  before  they  are  obviously  enlarged. 

Sir  Henry's  paper  is  divided  up  into  tables,  which  have  evidently 
been  prepared  with  great  care  and  with  equal  honesty.  The  brief 
record  which  he  gives  of  one  case  (p.  3)  will  attract  more  than  a  passing 
notice:  On  June  8, 1903,  the  right  half  of  the  tongue  was  removed  from  a 
gentleman  of  fifty-six  years,  the  contents  of  the  anterior  triangle  being 
dissected  out  at  the  same  time.  ''But  a  mass  of  glands  beneath  the  great 
vessels  was  so  fixed,  and  the  patient  was  so  exhausted  by  the  operation, 
that  it  was  deemed  inexpedient  to  persist  in  the  attempt  to  remove  them. 
On  June  18th  I  summoned  up  my  courage  and  again  attacked  the 
fixed  glands,  which  were  removed  with  considerable  difficulty.  The 
family  doctor  wrote  me  in  April  of  this  year  (1908)  to  say  that  his  pa- 
tient is  in  perfect  health,  and  has  not  had  recurrence  either  in  the 
tongue  or  in  the  glands." 

This,  surely,  is  the  case  of  a  man  snatched  from  the  jaws  of  death  by 
the  determined  action  of  a  bold  surgeon,  and  the  reporting  of  it  should 
give  great  encouragement  to  all  enterprising  operators  for  malignant 
disease. 

Though  it  may  not  be  needful  to  remove  the  Ijaiiphatics  on  both 
sides  of  the  neck  in  every  case  of  cancer  of  the  tongue,  the  necessity 
clearly  arises  when  enlarged  glands  are  found  in  each  anterior  triangle, 
and  in  those  cases  in  which  with,  say,  cancer  on  the  right  side  of  the 
tongue,  enlarged  glands  are  discoverable  only  on  the  left  side  of  the  neck; 
also  when  the  primary  growth  occupies  both  sides  of  the  tongue,  or, 
being  a  lateral  affection,  it  comes  to  the  middle  line  of  the  tongue,  and  in 
those  cases  of  rapid  growth  in  which  at  or  after  the  lingual  operation 
columns  of  cancer  cells  are  found  running  deeply  do■v^^l  between  the 
muscular  fibers. 

In  this  paper  evidence  is  adduced  of  the  necessity  of  removing  the 
glands  even  in  cases  of  quite  small  and  recent  cancer  of  the  tongue. 

In  general,  it  is  far  better  to  do  too  much  than  too  little.  All  glands 
that  even  by  any  possibility  may  be  infected  on  both  sides  of  the  neck 
should  l3e  removed. 
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LOCAL  ANESTHESIA  IN  OPERATIONS  IN  THE  AREA  OF  DISTRIBU- 
TION  OF  THE   TRIGEMINAL  NERVE. 

Braun^  has  shown  how  cocain  in  solution  may  be  advantageously 
injected  into  the  sheath  of  each  division  of  the  fifth  nerve  in  the  case  of 
intractable  neuralgia.  He  then  goes  on  to  speak  of  the  easy  and  pain- 
less way  in  which  important  operations  may  be  performed  upon  the 
forehead,  the  eyelids,  and  the  soft  parts  of  the  nose  under  cocain,  and 
with  photographs  he  very  clearly  illustrates  his  teaching.  He  affirms 
that  one  great  advantage  of  this  method  of  operating  is  that  there  is  no 
need  whatever  to  hurry,  as  in  the  case  of  operations  under  a  general 
anesthetic  in  patients  who  are  exhausted  or  who  are  breathing  badly. 
He  claims,  moreover,  that  this  method  of  operating  is  accompanied  with 
an  unusually  small  amount  of  bleeding.  In  his  Fig.  14  he  shows  the 
enormous  chasm  remaining  after  the  removal  of  the  left  superior  maxilla 
with  some  of  the  right  maxilla,  in  a  case  of  carcinoma,  the  conscious 
man  being  photographed  for  the  purpose. 

On  July  17,  1911,  a  still  more  desperate  operation  was  done  on  a  man 
of  sixty-three  years  for  malignant  disease  of  the  maxilla  and  orbit. 

Realistic  illustrations  are  also  given  of  patients  during  operations  for 
the  removal  of  the  tongue  for  cancer,  and  for  the  clearing  out  of  the  sub- 
maxillary and  cervical  regions  in  the  case  of  radical  operations  for  m^a- 
lignant  disease. 

He  affirms  that  resection  of  the  upper  jaw  under  this  method  has 
lost  most  of  its  horror  and  danger;  that  preliminary  tracheotomy  and 
temporary  ligation  of  the  carotid  artery  are  not  needed,  and  that  the 
plugging  of  the  glottis  around  a  tube  is  not  required  because  the  bleeding 
is  little  or  nothing.  He  is  of  the  opinion  that  the  operation  can  be 
brought  to  a  satisfactory  conclusion  in  a  more  quiet,  cleanly,  and  satis- 
factory manner  than  under  a  general  anesthetic,  and  that  after  the  opera- 
tion the  patient  is  as  bright  as  before  it,  and  scarcely  at  all  collapsed. 
For  the  two  years  Braun  has  been  doing  these  operations,  he  has  never 
had  occasion  to  resort  to  a  general  anesthetic,  and  he  has  met  with  no 
fatal  result  from  the  operation.  The  essay  is  an  attractive  one,  but  to 
a  surgeon  who,  like  myself,  has  a  dread  of  the  risks  of  cocain-poisoning 
it  is  not  altogether  convincing. 

1  Deutsch.  Zeit.  f.  Chir.,  1911,  p.  321. 
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Local  Anesthesia  for  Operations  in  the  Trigeminus  Region. — 

Braun-  reports  very  satisfactory  results  in  operations  upon  the  parts 
supplied  by  the  fifth  cranial  nerve  from  injection  of  the  individual  nerve- 
trunk  or  trunks,  and  direct  infiltration  of  the  part  operated  on.  Among 
the  operations  thus  performed  are:  Those  for  empyema  of  the  frontal 
sinus  and  antrum  of  Highmore,  the  cleaning  out  of  and  other  operations 
within  the  orbital  cavity,  operations  on  the  bones  of  the  nose,  unilateral 
and  bilateral  resections  of  the  upper  and  lower  jaws,  and  operations  on 
the  tongue. 

The  anesthetization  of  large  nerve-trunks  by  perineural  injection  of 
cocain  solution  was  only  possible,  or  at  least  only  practicable,  on  parts 
of  the  body  on  which  the  Esmarch  constriction  bandage  could  be  ap- 
plied. The  addition  of  adrenalin  to  the  cocain  solution  has  made  the 
method  applicable  to  other  parts  of  the  body.  The  substitution  of 
novocain  for  cocain  permits  the  employment  without  danger  of  a  much 
larger  quantity  of  the  anesthetic  in  the  neighborhood  of  a  nerve-trunk, 
and  to  interrupt  the  conduction  of  the  nerve  for  a  much  longer  time. 
Patients  upon  whom  large  bone  operations  are  undertaken  should  be 
given  a  preliminary  dose  of  morphin  or  morphin-scopolamin. 

For  excision  of  the  lower  jaw  and  carcinoma  operations  on  the  tongue, 
the  floor  of  the  mouth,  and  surrounding  tissues,  injections  localized  to 
the  region  of  the  tongue  have  proved  to  be  perfectly  satisfactory. 
Figure  187  shows  the  outline  on  the  skin  surface  of  the  part  to  be  in- 
filtrated for  the  removal  of  the  tongue  with  a  median  division  of  the  lower 
jaw.  A  point  in  the  median  line  just  above  the  hyoid  bone  marks  the 
posterior  limit  of  the  injection  area  and  the  skin  incision.  The  index- 
finger  of  the  left  hand  is  placed  at  the  base  of  the  tongue  just  above  the 
epiglottis,  and  the  injection  needle  is  introduced  at  the  point  indi- 
cated in  the  illustration  to  the  finger  in  the  mouth  at  the  base  of 
the  tongue.  The  base  of  the  tongue  is  then  infiltrated  under  the 
guidance  of  the  finger,  from  one  palatal  arch  to  the  other,  in  the 
whole  thickness  of  the  tissue,  with  a  h  per  cent,  novocain-adrenalin 
solution.  This  will  avascularize  and  anesthetize  the  tongue  in  the 
posterior  portion  which  is  supplied  by  the  glossopharjaigeal   nerve. 

^  Supplomentarv  to  Chapter  XLIV.,  Vol.  III.,  p.  G.in. 
2  Deutsch.  Zeit!  f.  Chir.,  1911,  cxi.,  p.  321. 
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The  injection  of  the  lower  hp,  which  is  already  anesthetic  from  the 
injection  of  the  tongue,  serves  only  in  sparing  a  loss  of  blood.  If 
the  neighboring  portion  of  the  palatal  arches  fall  within  the  field  of 
operation,  they  are  to  be  directly  infiltrated,  and  if  the  epiglottis  par- 
ticipates in  the  operation  the  superior  laryngeal  nerve  can  be  anes- 
thetized by  infiltrating  the  thyrohyoid  ligament  with  10  c.cm.  of  the 
anesthetic  fluid. 

For  preliminary  operations  for  the  removal  of  the  cervical  lymph- 
nodes  the  triangle  ah  e  (Fig.  188)  is  to  be  infiltrated  with  the  anesthetic, 
and  for  bilateral  operations  the  five-angled  figure  a  b  d  c  e.  In  the 
lines  a  h  and  c  d  the  infiltration  must  extend  deeply  to  the  transverse 
processes  of  the  cervical  vertebrae  in  order  to  anesthetize  the  cervical 
nerves,  while  in  the  remaining  area 
the  injection  need  be  made  only  close 
under  the  subcutaneous  fascia.  If 
the  neck  operation  is  to  extend  to  '  -...^s*  § 


#  % 


Fig.  187. — Showing  the  Points  of  Injec- 
tion FOR  Dividing  the  Lower  Jaw. 
(Braun.) 

3.  Typical  point  of  puncture  over  the  hyoid 
bone. 


Fig.  188. — Showing  the  Points  of  .Injec- 
tion in  Unil.^teral  (a,  b,  e)  and  Bilat- 
eral (a,  6,  rf,  c,  e)  Operations  on  the 
Neck.     (Braun.) 


the  floor  of  the  mouth  (extirpation  of  the  submaxillary  salivary  gland), 
this  area  is  to  be  injected  close  to  the  border  of  the  jaw  under  the  guid- 
ance of  the  finger  in  the  mouth.  If  the  removal  of  the  lymph-nodes  is 
done  simultaneously  with  the  operation  in  the  mouth,  then  the  injection 
of  the  tongue  area  is  sufficient. 

For  small  operations  on  the  anterior  part  of  the  tongue  it  will  be 
quite  sufficient  to  infiltrate  directly  the  part  operated  on.  A  silk  trac- 
tion suture  may  be  employed  to  draw  the  tongue  forward,  and,  if 
necessary,  a  transverse  incision  may  be  made  in  the  cheek.  The  in- 
filtration will  render  the  operation  field  completely  bloodless. 

Goiters  of  the  Base  of  the  Tongue. — Leulier^  says  that  goiters  of 
the  ])ase  of  the  tongue  have  their  origin  in  the  remains  of  the  median 
thyroid  anlage  or  an  ectopic  portion  of  the  thyroid  body,  included  in 
1  These  de  Paris,  1909;  Abstracted  in  Presse  Med.,  May  IS,  1910. 
VOL.  VI — 27 
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the  base  of  the  tongue.  They  present  all  the  histologic  varieties  of 
ordinar}^  goiters  and  are  also  more  frequent  in  women.  They  give  only 
the  signs  common  to  all  benign  tumors  of  the  tongue,  such  as  dysphonia, 
dysphagia,  and  dyspnea.  They  are  situated  behind  the  lingual  V,  are 
very  vascular,  never  ulcerate,  are  often  the  seat  of  hemorrhages,  and  are 
never  accompanied  by  adenopathy.  The  diagnosis  is  usually  made  by 
the  laryngoscope,  but  confusion  with  thyroglossal  cysts  may  occur. 
If  the  normal  thyroid  is  absent  and  there  is  myxedema,  there  can  be  no 
doubt  of  the  diagnosis.  The  complications  are  due  to  exaggerations 
of  two  symptoms,  hemorrhage  and  disturbance  of  the  respiration.  Re- 
peated hemorrhages  may  give  rise  to  a  grave  anemia.  From  the  pres- 
ence of  a  voluminous  lingual  goiter  a  critical  asphyxia  may  develop 
during  sleep.  All  degrees  of  hyperthyroidism  may  be  found.  The 
only  effective  treatment  is  extirpation.  When  the  thyroid  body  is 
normal  the  goiter  should  be  removed  entirely.  To  overcome  the  danger 
from  the  presence  of  a  large  tumor  and  grave  hemorrhages,  when  the 
thyroid  body  cannot  be  palpated  and  there  are  any  signs  of  myxedema, 
a  partial  extirpation  should  be  done. 

Lud wig's  Angina:  Sublingual  Phlegmon  (Delorme). — Ludwig's 
angina^  is  a  rapidly  spreading  submaxillary  cellulitis  which  has  extended 
to  the  floor  of  the  mouth.  The  sublingual  phlegmon  distinguishes  it 
from  a  submaxillary  cellulitis  and  is  its  most  characteristic  feature,  but 
is  not  the  primary  condition,  as  was  maintained  by  Delorme.  Ludwig's 
angina  is  one  of  the  most  dangerous  of  all  phlegmons,  its  recorded  mor- 
tality being  about  40  per  cent.  Its  greatest  danger  lies  in  the  failure  of 
the  attending  physician  to  appreciate  the  importance  of  a  sublingual 
phlegmon  and  to  arrest  its  progress  early  by  prompt  and  efficient 
drainage.  Palpation  by  the  finger  in  the  floor  of  the  mouth  and  in 
some  cases  inspection  will  easily  make  the  diagnosis.  A  primary  sub- 
lingual phlegmon  may  occur  and  is  more  dangerous  than  that  due  to 
extension  from  the  submaxillary  region,  which  was  the  condition 
described  by  Ludwig,  and  is  much  more  frequent. 

The  usual  course  of  Ludwig's  angina  is  as  follows:  From  a  surface 
focus,  usually  within  the  mouth  and  insignificant,  a  severe  infection 
passes  to  the  submaxillary  lymph-nodes,  where  it  takes  on  virulent  ac- 
tivity, leading  to  a  rapidly  spreading  periadenitis.  After  the  develop- 
ment of  an  extensive  cellulitis  here,  or  occurring  simultaneously  with  it, 
the  process  extends  to  the  floor  of  the  mouth  through  the  opening  by 
which  the  submaxillary  salivary  gland  passes  in  and  becomes  practically 
continuous  with  the  sublingual  gland.  When  the  mouth  is  closed  it  is 
practically  filled  by  the  tongue,  so  that  the  rapidly  increasing  swelling, 
covered  by  the  more  or  less  rigid  tongue  and  surrounded  on  all  sides 
except  posteriorly  by  the  lower  jaw,  is  forced  to  travel  downward  and 
backward  to  the  larynx,  which  is  only  about  2\  inches  from  the  point 
where  the  process  reached  the  floor  of  the  mouth.  The  high  mortality 
is  due  to  the  frequency  with  which  it  extends  to  and  occludes  the 
larynx.  The  period  elapsing  between  the  beginning  of  the  submaxil- 
^  Thomas,  Annals  of  Surg.,  1008,  xlvii.,  pp.  161,  335. 
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lary  cellulitis  and  a  fatal  termination  is  determined  by  the  rapidity  with 
which  the  edema  progresses.  Ludwig  said  that  it  required  from  ten  to 
twelve  days.  In  Fenwick's  case  the  facial  swelling  was  first  observed 
by  the  patient  on  rising  from  bed  in  the  morning  and  seven  hours  later 
he  was  dead.  Edema  of  the  larynx,  regardless  of  its  site  of  origin,  is 
frequently  associated  with  pneumonia,  probably  from  the  failure  of  the 


Fig.  189. — Tongue,  Pharynx,  Epiglottis,  etc.,  from  a  Case  op  Ludwig's  Angina  Due  to  the 

Pneumococcus.  (Coplin.) 
A,  Upper  margin  of  ulcerated  lingual  lymph-node  (lingual  tonsil);  B,  lymph-node  at  base  of 
anterior  arch;  this  node  is  eroded  and  almost  dissected  out  by  the  necrotic  process;  C,  necrotic  tonsil; 
the  surface  shows  depressions  resulting  from  necrosis  of  follicles;  the  corresponding  tonsil  on  the  op- 
posite side  has  been  cast  off;  D,  ulcer  in  the  mucosa;  just  below  this  are  two  prominent  follicles;  E, 
one-half  of  ulcerating  pharyngeal  tonsil,  the  other  half  can  be  seen  on  the  other  side;  F,  free  margin 
of  the  swollen  and  necrotic  epiglottis,  the  leader  from  letter  F  runs  directly  into  the  ulcer  on  one  side; 
G,  glottis  and  upper  part  of  larynx  containing  corrugated  masses  of  pseudomembrane;  H,  similar 
membrane  on  the  anterior  pharyngeal  wall. 


thickened  epiglottis  and  laryngeal  mucosa  to  prevent  the  entrance  into 
the  lung  of  infected  mucus  and  other  foreign  substances. 

The  symptoms  as  outlined  by  Ludwig  have  never  been  questioned, 
although  their  cause  has  been  much  disputed.  In  104  cases  collected 
from  the  literature  and  in  my  own  2  I  found  the  symptoms  essentially 
always  the  same.  The  following  is  an  explanation  of  the  most  import- 
ant: The  swelling  is  hard,  probably  because  of  the  virulence  of  the 
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infection  and,  therefore,  the  large  amount  of  exudate  confined  in  this 
region.  So  long  as  the  cellulitis  is  localized  to  the  submaxillary  region 
the  patient  is  not  in  great  distress,  but  this  soon  develops  after  the  floor 
of  the  mouth  is  invaded.  The  massive,  hard,  submaxillary  swelling  pre- 
vents depression  of  the  lower  jaw  and  the  tongue  is  soon  crowded  for 
room,  the  tip  frequently  protruding  between  the  teeth,  which  usually 
separate  about  ^  inch.  Movements  of  the  tongue  and,  therefore,  speak- 
ing and  swallowing  are  hindered.  The  saliva  dribbles  from  the  mouth 
because  of  the  dysphagia.  Breathing  is  early  interfered  with  by  the 
crowding  of  the  oral  space.  Soon  the  closing  of  the  glottis  is  evident 
from  the  distressing  dyspnea.  Pus  rarely  reaches  the  surface  of  the 
skin  because  it  is  buried  deeply  under  a  massive,  hard  edema,  which 
usually  spreads  to  the  larynx  before  an  extensive  alDscess  can  develop. 

The  clinical  evidence  of  the  edema  of  the  larynx — dyspnea — is  not 
always  manifest.  Of  the  104  collected  cases,  25  autopsies  were  reported. 
In  only  16  of  these,  however,  was  there  a  description  of  the  condition  of 
the  larynx.  Edema  of  the  larynx  was  observed  in  14,  while  in  the  re- 
maining 2  there  is  some  reason  to  question  whether  the  condition  of  the 
larynx  was  determined  by  inspection  or  palpation.  In  these  2  the 
clinical  and  other  evidence  pointed  strongly  to  the  existence  of  a  laryn- 
geal edema.  On  the  other  hand,  numerous  cases  have  been  reported  in 
which  death  occurred  from  edema  of  the  larynx  without  previous  dis- 
turbance in  breathing. 

The  treatment  is  obvious.  Early  and  free  incision  into  the  focus 
from  which  the  edema  is  spreading  is  urgent.  As  this  is  in  the  submaxil- 
lary region,  the  incision  should  be  parallel  to  and  just  below  the  border 
of  the  jaw.  The  submaxillary  salivary  gland  should  be  exposed  if 
possible,  and  the  incision  extended  through  the  mylohyoid  muscle  to 
evacuate  any  extension  of  pus  to  the  floor  of  the  mouth.  Local  anes- 
thesia will  probably  be  sufficient,  and  will  be  much  safer  than  general 
anesthesia  because  of  the  condition  of  the  larynx. 


CHAPTER  CXX. 
TECHNIC  OF  ABDOMINAL  SURGERY/ 

By  John  T.  Bottomley,  M.  D., 

Boston. 

General  Considerations. — The  following  chapters  make  no  pre- 
tense of  being  exhaustive.  They  are  supplementary  to  the  clear,  con- 
cise, judicial  survey  which  Dr.  Munro  made  of  his  subjects  in  Vol. 
III.  of  the  main  work,  and  are  presented  as  an  epitome  of  the  accepted 
advances  which  have  been  wrought  in  this  field  since  1905-06.  There 
is  constantly  increasing  reason  to  repeat  his  warning  that  abdominal 
surgery  should  be  undertaken  only  by  those  whom  long  training  and 
close  study  have  fitted  for  the  work.  "  Looking-on  "  courses  of  a  few 
weeks  or  months  fall  far  short  of  fitting  the  average  man  to  take  upon 
his  shoulders  the  burdens  and  responsibilities  of  the  abdominal  surgeon, 
who,  at  any  moment  in  the  conduct  of  even  a  case  which  at  its  inception 
seemed  simplest,  may  be  called  upon  to  cope  with  difficulties  the  con- 
scientious solution  of  which  demand  not  only  great  technical  skill,  but, 
what  is  more,  sound  surgical  judgment.  Brief  operative  courses  in  the 
dissecting  room  may  make  one  somewhat  more  familiar  wdth  regional 
anatomy,  but  they,  too,  contribute  nothing  to  the  formation  of  surgical 
sense.  Apprenticeship  under  some  competent,  practising  surgeon  should 
be  a  qualification  demanded  of  every  man  who  offers  to  undertake  the 
routine  performance  of  al^dominal  operations. 

Preliminary  Treatment. — Such  changes  as  have  been  adopted 
in  this  field  have  been  in  the  direction  of  simplicity. 

Preliminary  Stay  in  Hospital. — While  too  long  'a  preliminary  stay 
is  unadvisable  for  many  reasons,  yet  a  patient  whom  the  operator  has 
never  seen  should  enter  sufficiently  early  to  allow  the  usual  routine 
examinations. 

Obscure  cases  should  be  thoroughly  and  carefully  studied.  It  is 
always  well  to  bear  in  mind  that  pneumonia,  pleurisy,  and  pericarditis 
at  their  very  outset  may  present  absolutely  no  other  than  abdominal 
findings  which  may  resemble  appendicitis,  peritonitis,  or  even  the  col- 
lapse of  perforation.  Such  possibilities  should  act  only  to  further  the 
idea  that  consultation  with  the  internist  is  something  to  be  fostered  by 
the  surgeon.  Hurry  should  never  force  a  surgeon  to  substitute  ex- 
ploratory laparotomy  for  other  means  of  diagnosis.  Yet  it  is  not  to  be 
forgotten  that  exploratory  laparotomy  in  its  place  is  one  of  our  most 
valuable  procedures;  it  has  saved  many  lives,  and  overconservatism 
1  Supplementary  to  Chapter  XLVI.,  Vol.  III.,  p.  726. 
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should  not  keep  the  surgeon  from  undertaking  it  just  as  soon  as  ordinary 
means  of  diagnosis  have  failed  to  give  him  satisfactorily  definite  informa- 
tion.    Overconservatism  has  claimed  fully  as  many  victims  as  hurry. 

Weak,  underfed,  and  underconditioned  patients  should  be  sup- 
ported by  food  and  rest,  and  the  weak  pulse  of  small  volume  should  be 
filled  and  strengthened  by  salt  solution  and  cardiac  tonics.  Worn, 
nervous,  overworked  women  in  particular,  and  those  weakened  by  loss 
of  blood,  should  not  be  hastened  to  operation,  but  should  have  an  op- 
portunity of  recuperating  and  of  having  their  depleted  tissues  filled  up 
with  fluid. 

Coughs  and  colds  are  contraindications  to  immediate  operation 
except  in  emergencies.  Petechial  hemorrhages  in  the  presence  of 
jaundice  indicate  that  the  risk  of  operation  is  very  great.  The  use  of 
calcium  chlorid  (40-60  gr.  in  twenty-four  hours)  is  recommended  by 
some  in  such  cases.  It  may  be  given  by  mouth,  rectally,  or  subcuta- 
neously.  I  have  never  had  great  confidence  in  it,  and  have  depended 
on  getting  large  quantities  of  salt  solution  into  the  tissues  and  circula- 
tion of  jaundiced  patients  before  considering  operation.  Leary, 
following  observations  of  Weil,  recommended  the  use  of  fresh  animal 
(rabbit)  serum  as  a  prophylactic  in  the  treatment  of  hemorrhage.  I 
have  used  it  at  the  Carney  Hospital  in  too  few  cases  of  jaundice  to  give  a 
definite  opinion  of  its  value,  but  it  is  surely  well  worth  trying:  15  c.cm. 
are  given  four  days  before  operation  and  15  more  two  days  before  opera- 
tion. In  severe  cases  the  dose  is  repeated  the  morning  of  operation. 
It  may  be  given  intravenously  or  subcutaneously;  the  latter  method 
is  to  be  preferred,  because  its  intravenous  use  is  accompanied  by  a 
remote  danger  of  hemolysis  and  thrombosis.  The  increased  coagula- 
bility of  the  blood  following  its  use  lasts  from  fifteen  days  to  several 
weeks.  Crile  advises  against  operation  if  the  coagulation  time  of  the 
blood  is  over  ten  minutes. 

Only  for  exceptional  reasons  should  cathartics  be  given  the  night 
before  operation.  A  sleepless  night  is  poor  preparation  for  such  an 
important  event  as  a  laparotomy.  I  prefer,  when  possible,  to  give 
castor  oil  the  evening  of  the  second  day  before  operation,  and  to  depend 
on  a  hmited  diet  and  on  enemata  to  keep  the  intestines  empty  there- 
after. 

In  gastric  cases,  particularly  those  with  pyloric  obstruction,  the 
stomach  should  be  washed  out  several  times  before  an  operation.  Cases 
of  acute  intestinal  obstruction  should  have  gastric  lavage  just  before  the 
anesthetic  is  given  and  perhaps  again  before  leaving  the  operating-room. 

As  a  rule,  a  rigidly  sterile  diet  before  operation  is  uncalled  for. 

Cases  of  acute  peritonitis  should  be  transported  to  the  hospital 
in  the  sitting  position  and  kept  as  nearly  as  possible  in  that  position 
during  and  for  some  time  after  operation. 

A  proper  selection  of  cases,  both  as  to  patient  and  to  time  of  opera- 
tion, is  very  important.  Hopeless  cases  should  not  be  operated  on 
unless  at  least  temporary  relief  from  symptoms  may  be  fairly  expected. 
It  is  the  province  of  surgery  to  extend  operation  for  the  relief  as  well 


PRELIMINARY    TREATMENT.  423 

as  the  cure  of  humanity,  but  when  the  time  for  either  a  reUeving  or  a 
curative  operation  has  passed,  the  surgeon  should  not  be  asked  to  take 
the  burden  from  another's  shoulders. 

Both  Crile  and  Mumford  have  called  attention  to  the  importance  and 
practicability  of  strengthening  the  confidence  of  the  patient  in  opera- 
tion and  of  doing  away  with  his  dread  and  fear.  No  rules,  of  course, 
can  be  laid  down  for  securing  these  ends.  Their  desirability  is  not  to  be 
questioned,  but  the  ways  and  means  must  be  left  to  the  judgment  of  the 
individual  surgeon. 

The  immediate  pre-operative  treatment  of  the  operative  field  has 
been  much  simplified  by  the  introduction  of  tincture  of  iodin  as  a 
means  of  rapidly  sterilizing  skin  areas.  Though,  according  to  Gibson, 
an  Austrian  surgeon  has  resorted  to  its  use  for  now  fifteen  years,  and 
though  Cannady  made  note  of  his  own  use  of  it  in  1905,  yet  credit  is 
due  to  Grossich,  who  in  1908  gave  the  subject  its  recent  prominence  and 
brought  the  method  into  its  present  wide  use.  Since  Grossich's  article 
much  has  been  written  on  the  subject,  and  the  general  tone  has  been  one 
of  praise.  The  method  is  not  effective  on  a  wet  operative  field.  This 
fact  cannot  be  emphasized  too  strongly.  A  dry  skin  is  a  sine  qua  non 
here;  hence,  in  summer  in  temperate  zones  and  all  the  year  round  in  the 
tropics  especial  attention  must  be  given  to  securing  a  dry  field  before 
the  tincture  of  iodin  is  applied.  In  emergency  cases  even  the  pre- 
operative shave  of  the  operative  field  must  be  a  dry  one  if  the  tincture  of 
iodin  is  to  be  used.  As  a  matter  of  routine,  we  have  been  preparing  the 
field  by  shaving  it  in  the  usual  way  the  afternoon  before  operation. 
Just  as  the  anesthetic  is  started  a  coat  of  tincture  of  iodin  is  applied  to 
the  abdomen  and  a  sterile  towel  placed  over  it;  when  the  patient  is 
wheeled  into  the  operating-room  and  before  the  laparotomy  sheet  is 
placed  in  position  a  second  application  is  made.  In  this  way  the  solu- 
tion is  given  an  opportunity  to  penetrate  into  the  deep  layers  of  the 
skin.  After  the  sutures  have  been  tied  at  the  close  of  operation  the 
wound  area  is  again  painted  with  the  solution.  We  use  a  5  per  cent, 
alcoholic  solution  and  have  seen  no  eczema  following"  it  nor  any  marked 
inflammatory  reaction  of  the  skin.  Some  writers,  it  is  true,  blame  it  for 
postoperative  eczema,  for  blistering,  and  even  for  gangrene  of  the  wound 
edges;  some,  too,  ascribe  to  its  use  an  increase  in  postoperative  ileus; 
others  charge  that  its  fumes  irritate  the  air-passages  of  the  operator 
and  his  helpers  and  cause  coryza  and  lacrimation.  I  have  seen  none  of 
these  disagreeable  results  in  my  practice,  nor  have  I  had  any  infected 
wounds  in  my  clean  cases. 

In  children,  however,  in  the  aged,  and  in  light-complexioned  persons 
a  solution  not  stronger  than  3|  per  cent,  should  be  used.  The  weaker 
solution  should  also  be  used  on  the  scrotum,  the  vulva,  and  other  par- 
ticularly sensitive  skin  areas.  When  for  any  reason  the  skin  of  a  patient 
is  supposed  to  be  hypersensitive,  only  a  single  application  of  the  tincture 
should  be  made.  In  abdominal  cases  care  should  be  taken  to  prevent 
iodin  from  the  skin  coming  in  contact  with  the  intestines,  lest  adhesion 
formation  take  place  later. 
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Kocher  warns  against  the  use  of  the  method  in  the  preparation  of 
the  field  of  operation  in  surgical  procedures  for  Basedow's  disease. 

Certainly  such  practical  experience  as  has  been  reported  is  highly 
favorable  to  its  use.  Relatively  little  experimental  work  with  regard 
to  it  is  recorded.  Kinnaman  has  shown  that  it  does  not  coagulate 
albumin  or  form  inert  combinations  with  the  tissues.  Some  experi- 
menters doubt  its  superior  effectiveness  as  a  bactericidal  agent,  and 
believe  that  much  of  what  efficiency  it  has  is  due  to  its  hardening  effect 
on  the  tissues  and  the  consequent  diminution  of  the  capability  of  the 
skin  to  furnish  germs.  Tinker  concludes,  on  experimental  grounds, 
that  it  does  not  fulfil  the  requirements  for  safe  preparation  of  the  skin, 
in  that  it  will  not  destroy  the  spore-forming  bacteria  occasionally 
present.  However,  a  careful  reading  of  the  report  of  Stretton's  case 
(Avhich  Tinker  quotes  in  support  of  his  position)  of  tetanus  following 
a  laparotomy  in  which  the  field  had  been  prepared  by  tincture  of  iodin 
does  not  convince  one  that  the  blame  can  be  placed  on  the  iodin  to  the 
exclusion  of  all  other  possible  causes.  Stretton  himself  did  not  believe 
that  the  iodin  was  responsible. 

Seelig  and  Gould,  in  a  most  interesting  recent  article,  state  that  it 
is  a  most  effective  germJcide  because  it  has  great  powers  of  penetration, 
which  is  really  nothing  more  than  the  physical  or  .physiologic  process 
known  as  osmosis.  Their  experiments  were  carried  on  both  in  vitro 
and  on  the  membranes  of  living  animals. 

At  present  it  may  be  safely  said  that  the  weight  of  evidence  justifies 
the  use  of  iodin  for  the  preparation  of  the  operative  field.  A  freshly 
made  tincture  should  be  used.  The  stains  usually  disappear  quickly 
from  both  the  skin  and  from  fabrics;  if  they  persist,  a  solution  of  sodium 
hyposulphite  will  remove  them. 

Position  on  the  Operating=table. — It  is  well  to  give  heed  to 
Goldthwait's  admonition  with  regard  to  avoiding  strain  on  the  sacro- 
iliac and  other  joints  of  the  patient  during  operation.  With  the  pa- 
tient in  the  horizontal  position,  the  lumbar  spine  should  be  supported 
by  a  small  pillow.  With  the  patient  in  the  Trendelenburg  position, 
to  the  lumbar  support  should  be  added  a  small  pillow  beneath  the 
knees  for  the  purpose  of  avoiding  hyperextension  of  the  thighs. 
Goldthwait  has  also  had  constructed  an  adjustable  leg-rest  which  can 
be  applied  to  any  table,  and  which  prevents  strain  on  the  sacro-iliac 
and  luml^ar  joints  w^hen  patients  are  in  the  lithotomy  position. 

It  may  be  desirable  occasionally  to  change  from  the  Trendelenburg 
to  the  horizontal  position  during  an  operation,  as,  for  instance,  with 
the  general  peritoneal  cavity  well  walled  off,  the  finding  of  considerable 
pus  in  the  pelvis  might  cause  one  to  make  such  a  change  with  the 
idea  of  avoiding  possible  soiling  of  the  general  cavity  by  oversoaking 
the  protective  pads. 

The  use  of  the  Fowler  position  during  operation  for  septic  peritonitis 
is  well  known  and  needs  no  comment. 

Bovee  has  called  attention  to  the  fact  that  in  the  Trendelenburg 
position  the  excretion  of  urine  is  diminished  58  per  cent,  in  ether  and 
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82  per  cent,  in  chloroform  anesthesia.  Hence  in  renal  inefficiency  and 
in  cardiac  and  arterial  lesions  the  use  of  that  position  introduces  a  special 
element  of  danger. 

Incisions. — Operators  have  not  changed  their  ways  in  the  past 
five  years  as  far  as  the  location  of  incisions  is  concerned.  The  ad- 
vantages of  the  transverse  incision  are  still  being  proclaimed  by  the 
few,  but  the  many  are  still  unconvinced,  and  the  vertical  incision  yet 
retains  its  popularity. 

Many  operators,  after  incising  the  skin  and  subcutaneous  fat,  use 
a  second  knife  for  completing  the  incision,  thus  avoiding  the  possibility 
of  carrying  bacteria  from  the  deeper  layers  of  the  skin.  After  the  peri- 
toneal cavity  has  been  opened  the  wound  surfaces  may  be  entirely 
covered  by  sterile  towels  held  in  place  by  clips  attaching  them  to  the 
skin.  Long,  heavy  clips  (like  the  Morse)  are  to  be  preferred  to  lighter 
ones,  because  their  weight  keeps  them  out  of  the  way. 

Hoguet  has  called  renewed  attention  to  the  importance  of  pre- 
serving the  motor  nerve-supply  in  making  abdominal  incisions.  While 
paralyses  after  operative  injury  are  relatively  rare,  it  is  only  because 
the  communication  between  the  nerves  are  fairly  numerous  and  that, 
after  section  of  one  nerve,  its  duties  are  assumed  by  another  communi- 
cating with  it.  Certain  nerves  are  more  liable  to  injury  in  some  in- 
cisions than  others.  In  a  high  McBurney  incision  the  twelfth  dorsal 
is  exposed,  while  the  iliohypogastric,  may  suffer  in  one  placed  low. 
Inguinal  hernia  has  been  a  relatively  frequent  occurrence  after  the 
McBurney  operation,  especially  in  drained  cases.  This  fact  has  been 
explained  by  trauma  done  to  the  last  dorsal  or  to  the  first  lumbar  nerve 
in  separating  the  fibers  of  the  internal  oblique  and  the  transversalis 
muscles  or  by  pressure  of  the  drainage-tube,  inflammation  of  the  nerves 
following  with  subsequent  atrophy  and  degeneration  of  the  supplied 
muscular  fibers.  In  the  Kammerer-Battle  incision  the  eleventh  and 
twelfth  dorsal  nerves  lying  on  the  posterior  sheath  of  the  rectus  are  en- 
dangered, while  in  the  making  of  the  usual  incision  for  operations  on  the 
kidney  the  twelfth  dorsal  and  first  lumbar  are  exposed. 

Possible  injury  of  the  nerves  by  the  rough  use  of  retractors  must  not 
be  forgotten.  The  hand  of  the  trained  assistant  is  a  useful  retractor 
that  is  too  little  employed.     It  is  both  safe  and  effective. 

A  fat  abdominal  wall  may  render  access  to  the  intra-abdominal 
lesions  extremely  difficult.  In  such  cases  Howard  Kelly  has  practised 
the  removal  of  large  transverse  or  vertical  wedges  of  skin  and  sub- 
cutaneous fat,  thus  getting  rid  of  part  of  the  thickness  of  the  abdominal 
wall  and  making  the  field  of  operation  more  accessible. 

The  choice  of  incisions  in  operative  procedures  for  penetrating 
wounds  of  the  abdomen  is  sometimes  perplexing.  Imbert,  after  a  lengthy 
study  of  the  subject,  has  laid  down  certain  rules  for  locating  the  incision 
in  such  cases.  The  element  of  uncertainty,  both  as  to  the  path  of  the 
wounding  instrument  and  as  to  the  location  and  extent  of  the  underlying 
lesion,  is  usually  so  great  that  rules  are  at  best  only  provisional,  and  the 
operator  must  be  governed  entirely  by  the  circumstances  of  the  in- 
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dividual  case,  such  as  the  history,  the  relative  positions  of  the  patient 
and  the  assailant,  the  character  of  the  wounding  instrument,  etc.  In 
case  of  absolute  doubt  the  median  incision,  with  possible  lateral  ex- 
tension later,  is  advisable.  The  incision  should  be  made  large  enough 
to  insure  a  thorough  survey  of  the  abdominal  viscera  without  unduly 
exposing  them.  Kehr's  incision  opens  up  a  wide  field  and  is  often  em- 
ployed in  such  cases.  It  extends  from  the  xiphoid  cartilage  to  the  um- 
bilicus in  the  median  line,  then  obliquely  downward  to  the  right  or 
left  of  the  umbilicus,  and  again  vertically  downward. 

The  interesting  observations  of  Monks  on  intestinal  localization  have 
shown  that  the  uppermost  third  of  the  small  intestine  usually  occupies 
the  upper  left  side  of  the  abdomen  high  up  underneath  the  ribs;  the 
middle  third  occupies  the  middle  part  of  the  abdomen  and  the  left  iliac 
fossa;  and  the  lowest  third,  the  right  iliac  fossa  and  the  pelvis.  The 
relation  of  these  facts  to  the  location  of  incisions  and  to  the  recognition 
of  underlying  small  intestine  is  obvious. 

In  certain  abdominal  operations  which  have  for  their  object  of  at- 
tack disease  located  high  in  the  hypochondriac  regions,  such  as  lesions 
of  the  cardiac  end  of  the  stomach,  of  the  spleen,  subphrenic  or  intra- 
hepatic abscess,  cysts  of  the  convexity  of  the  liver,  etc.,  it  may  be  found 
necessary  to  combine  with  an  oblique,  a  T  or  even  a  straight  abdominal 
incision,  and  an  osteoplastic  resection  of  one  or  the  other  costal  arches. 
For  the  removal  of  a  diseased  spleen  Willy  Meyer  carried  a  transverse 
incision  outward  from  the  lower  end  of  a  median  incision  to  the  tip  of  the 
eleventh  rib.  By  blunt  dissection  along  the  plane  between  the  lower 
surface  of  the  belly  of  the  left  rectus  in  front  and  the  peritoneum  with 
the  posterior  sheath  of  the  rectus  muscles  behind  he  easily  exposed  the 
costal  cartilages  and  divided  the  seventh  cartilage  close  to  the  sternum, 
and  the  seventh,  eighth,  ninth,  and  tenth  near  the  line  of  their  junction 
with  the  ribs.  The  turning  back  of  such  a  flap  gives  easy  access  to 
localities  usually  almost  inaccessible.  Exposure  of  the  convex  portion 
of  the  hepatic  lobes  is  facilitated  by  cutting  the  suspensory  ligament 
of  the  liver  and  using  it  as  a  tractor.  Such  procedures  are  fortunately 
seldom  indicated,  but  circumstances  occasionally^  arise  which  demand 
their  use. 

Little  need  be  added  to  Dr.  Munro's  work  on  the  subjects  of  examina- 
tion of  the  abdominal  organs,  sponging,  walling  off  intestines,  the  control 
of  bleeding,  and  rest  of  the  wounded  area.  The  use  of  moist  rather  than 
dry  sponges  and  protective  pads  is  or  should  be  universal.  There  is 
danger  of  using  too  much  gauze  in  walling  off  the  general  cavity.  An 
unnecessary  amount  takes  up  valuable  room,  and  is,  of  course,  just 
so  much  more  of  a  mechanical  irritant  to  the  peritoneum. 

The  intestines  should  be  exposed  to  the  air  as  little  as  possible,  be- 
cause both  shock  and  adhesion  formation  are  apt  to  follow  a  too  pro- 
longed exposure.  Likewise,  the  intestines  should  be  handled  as  little 
as  is  consistent  with  the  necessary  work  to  be  done.  This  is  particu- 
larly true  with  regard  to  the  small  intestine.  The  large  intestine  may 
be  handled  much  more  freely  without  injurious  after-results. 
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The  attention  of  operators  cannot  be  called  too  strongly  to  the 
necessity  of  making  incisions  sufficiently  long  to  permit  of  a  thorough 
examination  of  all  the  intra-abdominal  organs  by  the  hand  of  the 
operator.  In  this  connection  it  is  well  to  recollect  that  we  should 
always  make  an  attempt  to  find  adequate  pathologic  cause  for  the 
patient's  symptoms. 

Sondern,  from  the  experimental  side,  and  Gibson,  from  the  clinical 
side,  speak  for  the  importance  of  the  white  count  before  operations. 
Their  conclusions  are  especially  applicable  to  appendicitis  and  its  se- 
quelae. An  increase  in  the  relative  number  of  polynuclear  cells  is  an 
indication  of  the  severity  of  the  toxic  absorption,  and  the  degree  of 
leukocytosis  is  an  evidence  of  the  body  resistance  toward  the  infection. 
In  other  words,  the  polynuclear  percentage  is  an  index  of  infection; 
the  total  leukocytosis  is  an  index  of  body  reaction;  their  proportionate 
relationship  is  an  index  of  resistance  (Wilson).  The  charted  observa- 
tions are  of  great  value  to  the  surgeon  in  cases  of  appendicitis  between 
the  fourth  and  the  fourteenth  day  in  indicating  the  patient's  resistance 
or  non-resistance  to  the  infection,  and  the  consequent  necessity  or  non- 
necessity for  immediate  operation.  The  making  of  the  differential 
count  takes  considerable  time  and  really  demands  a  skilled  man.  The 
examination  must  be  made  from  day  to  day  and  should  be  charted. 
To  moribund  cases  and  probably  to  children  the  conclusions  of  Sondern 
will  not  apply.  Deaver  does  not  regard  a  high  polymorphonuclear 
percentage  with  great  alarm,  provided  there  is  a  coincident  high  leuko- 
cyte count ;  in  the  presence  of  an  already  low  count,  it  indicates  danger. 
Like  all  laboratory  experimental  work  its  practical  application  must  be 
considered  in  conjunction  with  the  clinical  aspect  of  cases. 

Adhesions. — The  subject  of  adhesions — their  formation,  their 
absorption,  and,  above  all,  their  prevention — is  a  most  interesting  one 
to  the  surgeon.  In  fact,  the  prevention  of  infection  and  the  prevention 
of  postoperative  adhesions  are  two  vital  principles  involved  in  all  ab- 
dominal surgery.  The  recent  exhaustive  study  of  Richardson  has  cov- 
ered the  subject  so  thoroughly  and  he  gives  so  careful  a  resume  of  our 
present  knowledge  and  position  in  the  whole  matter  that  I  shall  make 
free  use  of  his  excellent  article. 

One  of  the  most  striking  characteristics  of  the  peritoneum  is  the 
rapidity  with  which  it  can  form  adhesions.  Equally  characteristic  is  its 
ability  to  absorb  adhesions  and  completely  to  remove  all  traces  of  their 
previous  existence.  Why  some  adhesions  persist  and  others  disappear 
is  not  yet  definitely  known.  The  theory  has  been  advanced  that  it 
depends  on  whether  the  causative  injury  has  or  has  not  led  to  death 
of  the  endothelium. 

While  the  etiologic  factors  may  be  classed  under  two  general  heads — 
(a)  infection  and  (b)  trauma — there  are  numerous  possibilities  which 
are  to  be  considered,  and  these,  with  the  relative  importance  of  each, 
may  be  summed  up  about  as  follows:  (1)  Blood.  Though  frequently 
associated  with  them,  blood  alone  does  not  cause  peritoneal  adhesions. 
It  forms,  however,  an  excellent  field  on  which  infective  agents  may  de- 
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velop,  and  it  may  thus  secondarily  cause  adhesions.  (2)  Sutures  and 
ligatures.  These  were  more  important  in  this  regard  in  the  earlier 
days;  with  the  improved  technic  of  the  present  day  they  may  prac- 
tically be  disregarded  as  causes.  (3)  Eschar  of  the  thermocautery.  A 
superficial  burning  generally  gives  rise  to  adhesions,  while  a  deep, 
thorough  cauterization  with  the  formation  of  a  thick  eschar  does  not 
produce  them,  the  charred  surface  protecting  the  granulating  surface 
beneath  until  new  endothelium  covers  it.  A  practical  deduction  from 
this  fact  is  that  when  the  cautery  is  used  intra-abdominally  the  burning 
should  be  a  thorough  one.  (4)  Air.  The  weight  of  evidence  is  strongly 
in  faA^or  of  the  view  that  air,  even  when  free  from  dust  and  infection, 
exerts  a  harmful  effect  on  the  endothelium,  and  in  that  way  plays  a 
part  in  adhesion  formation.  (5)  Infection.  While  it  is  generally  ad- 
mitted that  adhesions  can  be  produced  by  other  causes  than  infection, 
it  is  not  to  be  denied  that  the  latter  is  a  prolific  cause.  (6)  Mechanical, 
chemical,  and  other  agents.  Chemicals  and  irritating  fluids  are  to-day 
but  rarely  brought  into  contact  with  the  peritoneum,  and  hence  are  of 
little  importance  in  the  present  consideration.  Other  mechanical  causes 
are,  however,  of  the  greatest  importance.  Raw,  denuded  areas  are 
probably  the  most  frequent  cause  of  the  formation  of  adhesions.  Rough 
handling  of  the  viscera,  the  careless  use  of  retractors,  the  want  of  care 
and  gentleness  in  the  introduction  of  gauze  pads,  the  use  of  dry  gauze 
for  pads  and  sponges,  and  unnecessary  sponging,  are  all  forms  of  me- 
chanical trauma  which  injure  the  peritoneum  and  are  conducive  to  the 
formation  of  adhesions.  Of  course,  foreign  bodies  inadvertently  left 
in  the  abdominal  cavity,  as  well  as  those  intentionally  used  as  drains, 
etc.,  always  form  adhesions. 

It  follows  from  a  consideration  of  the  causes  that  certain  pro- 
phylactic measures  must  play  an  important  part  in  avoiding  the  forma- 
tion of  adhesions.  Strict  asepsis,  avoidance  of  all  mechanical  trauma, 
the  careful  covering  of  all  denuded  areas,  the  use  of  moist  gauze  for 
pads  and  sponges,  abstaining  from  rough  handling  of  the  intestines  and 
protection  of  the  latter  from  the  air  are  efficacious  preventive  m.easures. 
But  even  the  most  careful  observance  of  all  these  will  not  do  away 
entirely  with  adhesion  formation.  As  a  consequence,  artificial  means 
and  procedures  have  been  offered  and  tried  with  the  same  object  in  view. 
Richardson  believes  that  all  of  them  have  now  been  on  trial  sufficiently 
long  for  an  estimate  of  their  value  to  be  formed.  He  has  classified 
them  under  the  following  heads:  (1)  Non-absorbable  protective  mem- 
branes (collodion  film,  silver  foil,  solution  of  gutta-percha  in  chloro- 
form, thin  sheets  of  rubber  or  of  silk  fabric,  etc.).  These  are  not  recom- 
mended for  general  use;  they  are  seldom  successful  in  protecting  the  raw 
surfaces.  (2)  Manual  and  postural  arrangement  of  the  viscera.  These 
are  of  evident  value.  The  careful  reposition  of  the  omentum  and  of  the 
sigmoid  is  well  known  and  widely  practised.  The  postoperative  pos- 
ture in  bed  will  be  useful  in  causing  the  abdominal  contents  to  fall  away 
by  gravity  from  raAv  areas.  (3)  The  postoperative  use  of  physostigmin 
for  the  sole  purpose  of  preventing  adhesions  is  of  doubtful  value.     Even 
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if,  as  many  claim,  it  increases  peristalsis,  that  fact  in  my  judgment  has 
but  little  value  in  the  real  prevention  of  adhesions.  (4)  Specific  drugs. 
The  iodids  are  mentioned,  but  I  know  of  no  surgeon  who  believes  in  their 
use  for  this  purpose.  Thiosinamin  and  fibrolysin  may  be  theoretically 
of  value,  but  their  practical  value  has  not  yet  been  demonstrated 
conclusively.  Richardson  looks  forward  to  a  wide  future  field  for  the 
antifibrin  ferments,  since  they  prevent  the  coagulation  of  exuded  serum, 
which  is  the  first  stage  of  adhesions.  (5)  Normal  salt  solution  left  in  the 
abdomen  at  the  close  of  operation  has  not 
proved  of  much  value  in  this  connection, 
because  its  absorption  is  too  rapid  and  the 
fluid  gravitates  to  the  dependent  portions 
of  the  cavity.  (6)  Distention  of  the  ab- 
domen with  oxygen  gas  just  before  closing 
the  peritoneum  and  the  postoperative  appli- 
cation of  hot  air  are  recent  suggestions. 
Gelinsky  is  a  strong  advocate  of  the  hot- 
air  treatment,  and,  though  its  action  is 
more  directed  toward  the  treatment  of 
meteorism,  he  believes  it  excites  the  ac- 
tivity of  the  intestines,  aids  absorption,  and 
prevents  adhesions.  The  value  of  both 
these  suggestions  is  at  least  problematic. 
(7)  Cauterization  with  the  actual  cautery 
may  be  useful  under  some  circumstances. 
It  should  not  be  used  when  other  methods 
are  available,  but,  if  used,  the  application 
should  be  thorough.  (8)  Lubricants.  Vari- 
ous oils  have  been  used  with  the  hope  of 
preventing  adhesions,  but  their  success  has 
not  been  such  as  to  bring  them  into  wide 
use.  Crump  has  prepared  a  special  neutral 
animal  oil  from  the  appendices  epiploicse 
of  cattle.  It  is  said  to  be  bactericidal.  (9) 
Non-viable  animal  membranes.  This  class 
is  best  typified  by  Cargyle  membrane. 
Their  successful  use  has  been  only  spor- 
adic; it  is  certainly  not  constant  and  they 
are  not  to  be  recommended.  (10)  Viable 
grafts.       It    is    not    to    be    doubted   that 

omental  grafts  take  quickly,  but  they  do  not  prevent  adhesions  ex- 
cept when  applied  to  the  abdominal  parietes  or  to  organs  possessing 
strong  peristalsis,  such  as  the  stomach  and  bladder.  One  of  their  im- 
portant uses  is  the  strengthening  of  weak  places  in  the  intestines  and  the 
reinforcing  of  suture  lines.  Richardson  believes  that  grafts  of  fresh 
omentum  and  peritoneum  have  a  wide  field  of  application. 

He  offers  a  new  and  valuable  method  of  covering  denuded  areas  on 
the  small  intestine.     When  there  is  a  considerable  layer  of  fat  between 


Fig.    190. — The    Bowel   and    Its 

Mesentery  are  Represented 
IN   Cross-section.       (Richard- 
son, Bulletin  of  Johns  Hopkins 
Hospital.) 
In  the   upper   drawing  the   area 
between  a  and  6  is  the  raw  surface; 
c  marks  the  point  of  incision  through 
one  peritoneal  leaf  of  the  mesentery, 
and  d,  the  flap  to  be  freed  and  drawn 
up.     The  lower  drawing  shows  the 
flap  d  closely  applied  over  the  de- 
nuded area  and  fixed  by  sutures. 
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the  leaflets  of  the  mesentery,  an  incision  is  made  througli  the  peritoneum 
of  the  mesentery  close  to  its  reflection  from  the  bowel,  and  one  leaflet, 
with  its  attached  fat,  is  separated  from  the  underlying  vessels  and  the 
opposite  intact  leaflet.  The  movable  flap  of  peritoneum  thus  formed 
is  drawn  up,  spread  out  over  the  denuded  area  on  the  intestine  and  fixed 
in  place  by  a  few  sutures,  which  should  penetrate  the  submucosa  CFig. 
190).  In  cases  where  the  mesentery  has  but  little  fat,  and  when,  as  a 
consequence,  separation  of  the  leaflets  would  be  difficult,  a  fold  of  both 
leaves  of  the  mesentery  (plication)  without  incising  either  will  be  found 
effectual  for  covering  the  denuded  area  (Fig.  191).  Richardson  de- 
termined by  experiment  that  the  resulting  axial  rotation  of  the  bowel 
had  no  serious  obstructive  effect  on  the  lumen.  It  can  be  safely  ex- 
tended to  include  nearly  one-half  the  circumference  of  the  bowel  and 
from  3  to  4  inches  in  continuity.     The  effect  on  the  circulation  is  neg- 
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Fig.    191. — The   Plication   Method   is   Heke   Shown.      (Richardson,    Bulletin   of   Johns   Hopkins 

Hospital.) 

Both  leaves  of  the  mesentery  are  grasped  together  at  the  proper  distance  from  the  bowel  border,  lifted 

up  over  the  raw  surface,  and  fixed  by  sutures. 

ligible.  Care  must  be  exercised  at  the  duodenum,  upper  jejunum,  and 
lower  ilium  not  to  produce  kinks.  The  holding  sutures  must  be  care- 
fully and  intelligently  applied.  It  is,  of  course,  evident  that  a  proper 
selection  of  cases  must  be  made  for  the  use  of  this  procedure. 

Summers  calls  attention  to  a  valuable  method  for  covering  the  exten- 
sive denuded  areas  which,  of  necessity,  often  follow  pelvic  surgery.  These 
procedures  have  been  used  and  reported  by  foreign  surgeons,  Init  have 
not  gained  in  America  the  wide  use  they  deserve.  In  such  cases,  by 
first  mobilizing  and  transplanting  the  neighboring  peritoneum  or  In- 
transporting  neighboring  organs  covered  with  peritoneum,  the  bare 
areas  may  be  protected.  Amann  has  separated  the  peritoneum  from 
the  abdominal  wall,  commencing  at  the  lower  angle  of  the  incision  near 
the  space  of  Retzius  and  at  the  sides  freeing  some  from  the  bladder  also, 
and  has  utilized  these  flaps  in  covering  over  the  posterior  wall  of  the 
pelvis.     The  sigmoid  has  been  transported  by  Summers  across  the  i^elvis 
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and  sutured  in  such  a  way  that  all  raw  surfaces  are  covered.  When  the 
uterus  is  preserved  the  sigmoid  is  sutured  to  the  side  of  the  pelvis  and  to 
the  fundus  of  the  uterus.  When  the  uterus  has  been  removed,  the  sig- 
moid is  sutured  to  the  sides  of  the  excavation  and  to  the  bladder. 

Drainage  and  Position. — Position  with  its  resultant  gravity 
effects  has  become  so  important  a  factor  in  peritoneal  drainage  that 
the  subjects  must  be  considered  together.  It  is  generally  understood 
that  all  parts  of  the  peritoneum  are  capable  of  both  exudation  and  ab- 
sorption, and  that  the  lower  or  pelvic  zone  is  most  exudative  and  ab- 
sorbs but  slowdy,  while  the  characteristic  of  the  upper  or  diaphrag- 
matic zone  is  rapidity  of  absorption.  With  these  fundamental  facts  in 
mind  Clark  advocated  the  pelvis-high  position  as  a  substitute  for 
drainage  in  certain  cases,  and  Fowler  the  directly  opposite,  or  the 
pelvis-low  position,  as  an  aid  to  drainage  in  practically  all  cases.  The 
question  between  the  two  positions  need  not  be  confusing  if  it  is  borne 
in  mind  that  Clark  distinctly  says  that  his  position  is  not  to  be  used 
in  cases  of  purulent  peritonitis,  and,  as  must  naturally  follow  from 
that  statement,  not  in  cases  where  that  sequela  is  much  to  be  expected. 
In  aseptic  cases  we  can  favor  the  absorption  of  the  serous  exudate  by  the 
Clark  position.  The  fluid  gravitates  to  the  region  of  the  diaphragm  and 
is  quickly  absorbed. 

In  cases  of  infection  the  Fowler  position  is  the  rational  one.  Not 
only  does  it  cause  the  fluid  to  gravitate  into  the  pelvis  and  give  oppor- 
tunity for  its  partial  removal  by  drainage,  but,  what  is  more  important, 
these  toxic  fluids  are  more  slowly  absorbed  in  that  position  and  the 
system  is  given  a  much  better  opportunity  of  combating  the  gradually 
absorbed  poisonous  dose.  The  flank  of  the  affected  side  should  be 
depressed  so  that  the  spread  of  the  infection  to  the  opposite  side  may 
be  retarded  (Yates). 

The  longitudinal  (spinal  column)  and  the  transverse  (brim  of  pelvis 
with  the  psoas  muscles  lying  on  it)  watersheds  of  the  peritoneum  play  an 
important  part  in  directing  the  course  of  infections  within  the  peritoneal 
cavity.  Coffey  has  shown  experimentally  that  with^the  patient  in  the 
supine  position  the  flanks  are  more  than  1  inch  deeper  than  the  pelvic 
cavity  and  that  they  hold  more  fluid  than  the  pelvis;  hence,  to  effectu- 
ally drain  all  parts  of  the  peritoneal  cavity  into  the  pelvis  a  sitting  posi- 
tion at  an  angle  of  60  to  70  degrees  must  be  assumed  by  the  patient. 
Various  expedients,  all  more  or  less  uncomfortable  and  unsatisfactory, 
were  used  for  supporting  patients  steadily  and  comfortably  in  this  posi- 
tion until  Gatch  devised  his  bed  (Figs.  192,  193)  for  this  purpose.  It 
is  simple,  adjustable,  strong,  and  comfortable  for  both  the  patients 
and  the  attendants.  It  is  satisfactory  in  every  way  and  should  be 
widely  used. 

Coffey  has  made  another  valuable  observation,  viz.,  that  by  placing 
a  patient  in  a  lateral  position  almost  all  the  peritoneal  cavities  may  be 
drained.  The  importance  of  this  fact  in  the  drainage  of  appendicitis 
is  manifest. 

Touching  drainage  solely  and  in  particular,  two  most  interesting 
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fundamental  studies  have  recently  been  made  in  this  country  by  Yates 
and  by  Coffey.  These,  together  with  the  earlier  work  of  Clark,  cover 
the  whole  subject  pretty  thoroughly.  Certain  facts  appear  to  be 
established  on  a  firm  basis  and  these  will  be  briefly  recapitulated.  The 
two  mechanical  principles  involved  in  peritoneal  drainage  are  gravity 
(which  acts  so  as  to  bring  the  exudate  in  contact  with  the  drainj  and 
capillarity  (which  acts  so  as  to  deliver  the  fluid  to  the  surface).     Any 


Fig.  192. — The  Gatch  Bed.     (Kelly.) 

form  of  drain  is  isolated  from  the  free  peritoneal  cavity  in  a  few  hours, 
and  then,  of  course,  ceases  to  be  effective.  Gauze  (free  from  fat)  or 
capillary  drainage  is  the  most  widely  applicable  of  all  drains  if  used  in 
sufficient  quantity  to  preclude  its  being  choked  by  debris,  and  pro- 
vided that  the  drain  is  as  large  as  or  larger  in  circumference  at  its  exit 
than  it  is  at  any  point  of  its  course,  and  provided,  too,  that  it  is  in 


Fig.  193.— The  G.a.tch  Bed.      (Kelly.) 

contact  with  abundance  of  dressings  on  the  outside.  iNloistened  and 
wrung  out  gauze  will  drain  more  quickly  and  more  profusely  than  dry 
gauze.  The  gauze  should  be  wider  at  its  outer,  free  end.  "\\:)luminous 
moist  dressings  over  the  free,  outer  end  increase  the  amount  of 
drainage.  A  dry  dressing  may  be  put  outside  the  moist.  The  exit 
for  the  drainage  should  be  reasonably  ample;  the  edges  of  the  wound 
should   not    constrict    the    drain    anywhere    in    its    course.      Gauze 
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drains  should  always  be  covered  with  protective  or  enclosed  in  split- 
rubber  tubing.  By  mechanical  irritation  a  drain  causes  a  flow  of  serum 
out  of  all  proportion  to  the  fluid  in  the  cavity  to  be  drained,  but  in 
direct  proportion  to  the  amount  of  drainage  material  inserted.  This 
serous  fluid  is  a  solvent  of  thick  pus  and  blood  and  is  thus  useful  in 
preparing  them  for  delivery  to  the  surface — something  which  gauze 
drainage  cannot  accomplish  with  thick  pus  and  blood  as  such.  A 
simple  tubular  drain  will  drain  a  walled-off  cavity  perfectly,  but  is  not 
so  surely  effective  in  draining  the  general  peritoneal  cavity.  One  of  the 
most  effective  drains  is  furnished  by  a  number  of  split  tubes  carrying 
gauze  cigarette  drains  (Vol.  III.,  p.  715)  side  by  side.  A  double  capil- 
lary action  is  thus  obtained. 

A  line  drawn  from  the  center  of  the  surface  of  the  perineum  to  the 
tip  of  either  shoulder  will  pass  through  the  deepest  part  of  the  pelvis 
and  of  either  flank.  These  lines  form  the  right  and  left  drainage  lines 
of  Coffey.  Drainage  should  never  be  placed  between  these  lines  ex- 
cept just  above  the  pubic  bones.  The  deepest  points  of  the  flanks  are 
best  and  most  safely  drained  external  to  these  lines;  clinical  experience 
has  shown  that  a  drain  should  always  be  in  contact  with  the  parietal 
peritoneum  on  at  least  one  side. 

On  these  principles  must  our  judgments  be  formed  of  the  kind  of 
drain  to  be  used  and  of  the  position  in  which  it  is  to  be  placed.  It  is 
useless  to  try  to  write  out  definite  rules.  Experience  and  common  sense 
are  necessary  to  the  best  use  of  drainage.  In  general,  those  types  of 
cases  in  which  there  is  a  free  purulent  exudate  in  the  peritoneal  cavity 
(excepting,  of  course,  the  inflammatory  type  of  serous  exudation  in 
which  the  tissues  are  simply  pouring  out  an  "  irritation  "  exudate) 
should  be  drained.  I  believe  one  is  safer  in  following  the  general  prin- 
ciple to  drain  when  in  doubt,  as  to  whether  or  not  drainage  should  be 
used.  As  a  rule,  the  deep  drains  should  be  out  in  from  thirty-six  to 
forty-eight  hours.  Of  late  I  have  given  up  drainage  through  separate 
stab-wounds  except  in  certain  occasional  cases.  In  surgical  procedures 
confined  to  the  female  pelvis  experience  has  led  me' to  adopt  vaginal 
drainage  much  more  frequently  than  formerly  in  cases  that  demand 
drainage.  A  T-tube  may  be  used  for  such  drainage  and  the  vaginal 
dressing  should  be  changed  frequently. 

Closure  of  Wounds. — The  theoretic  requirement  of  careful  approx- 
imation of  layers,  as  well  as  the  practical  requirement  of  strength  and 
as  complete  an  obliteration  as  possible  of  all  dead  space,  is  well  met  by 
the  commonly  used  method  of  closing  the  abdominal  incision  with 
sutures  of  the  fascia  in  layers  and  of  placing  additional  deep  support- 
ing ("  stay")  sutures.  Every  operative  wound  means  necessary  de- 
struction of  tissue  and  the  formation  of  a  traumatic  exudate  at  and  for 
some  distance  about  the  point  of  injury.  In  aseptic  wounds  the  amount 
of  exudate  is  in  proportion  to  the  amount  of  injury.  The  greater  the 
exudate,  the  larger  will  be  the  amount  of  granulation  tissue  in  and  about 
the  wound;  consequently,  all  unnecessary  trauma  to  the  wound,  both 
in  the  making  and  after  it,  should  be  carefully  avoided. 
VOL.  VI — 28 
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F.  T.  Murphy  has  shown  by  experiment  that  the  weight-bearing 
part  of  the  scar  in  wounds  of  the  abdominal  wall  arises  practically  en- 
tirely from  the  connective  tissue,  and  that  this  latter  has  its  origin  by 
proliferation  from  two  main  sources,  the  fascia  and  the  intermuscular 
connective-tissue  fibers.  The  importance  of  carefully  approximating 
these  layers  is  thus  manifest.  It  has  been  demonstrated  microscopically 
that  overlapped  layers  of  fascia  persist  and  preserve  their  identity  at  the 
end  of  four  weeks.  Overlapping  of  fascia  is,  then,  a  good  feature,  of 
practical  use  in  itself  and  also  by  bringing  the  muscles  closer  together. 

Clinical  results  are  the  final  test  by  which  a  surgical  procedure  must 
be  judged.  For  that  reason  a  surgeon  who  is  certain  that  he  is  getting 
no  more  postoperative  herniee  than  the  character  of  his  cases  justifies 
has  no  ground  for  changing  his  method  of  closing  abdominal  wounds. 
A  surgeon  should  adopt  and  become  familiar  with  one  method,  and 
should  depart  from  it  only  for  very  good  reason.  The  many  excellent 
methods  of  closure  made  public  in  our  journals  indicate  that  all  men  are 
not  satisfied  with  the  same  method.  Any  closure  that  covers  the  require- 
ments laid  down  in  the  first  paragraph  is  a  correct  one  and  will  prove 
satisfactory. 

As  a  rule  the  continuous  suture  is  the  suture  of  choice  in  aseptic 
abdominal  wounds.  However,  in  wounds  that  are  unusually  open  to 
infection  (as  those,  for  instance,  through  which  drainage  of  septic  ex- 
udates, etc.,  is  made)  the  suture  should  be  interrupted.  I  believe  this 
is  true,  too,  in  wounds  to  the  edges  of  which  much  trauma  has  been 
done,  as  by  strong  retracting,  etc.  In  both  instances  just  enough 
sutures  are  better  than  too  many.  The  spaces  between  the  interrupted 
sutures  give  an  opportunity  for  the  exudate  to  escape  and  certainly 
lessen  the  chances  of  a  totally  infected  wound. 

In  fat  abdominal  walls  operative  wounds  in  the  region  of  the  gall- 
bladder, and,  to  a  less  extent,  perhaps  those  made  for  the  purpose  of 
operating  on  the  duodenum  or  stomach,  are  notoriously  difficult  of 
satisfactory  closure.  Here  it  is  often  necessary  to  include  a  portion 
or  the  whole  of  the  muscular  layer  in  the  peritoneal  suture.  However, 
a  continuous  mattress  suture  through  the  peritoneum  may  suffice  for 
the  closure  of  that  layer.  It  is  well  to  remember  that  sutures  through 
muscular  tissue  should  never  be  pulled  tight.  Approximation,  not 
constriction,  is  the  object  of  the  suture.  In  median  wounds  in  the  epi- 
gastric region  a  continuous  suture  with  alternate  bites,  first  through 
the  anterior  sheath  and  then  through  the  sheath  and  all  underlying 
layers,  is  satisfactory.  Only  the  bite  through  the  sheath  alone  should 
be  tightened  to  any  great  extent.  In  all  these  wounds  where  the 
tension  is  great,  chromic  catgut  should  be  used.  In  cases  of  extreme 
tension,  and  in  patients  who  are  for  any  reason  to  be  got  out  of  bed 
very  early,  mattress  sutures  of  linen  thread  sho\ild  be  placed  through 
the  anterior  sheath. 

In  the  closure  of  the  skin  itself  various  forms  of  suture  or  metal 
clips  may  be  used.  Wyllys  Andrews,  of  Chicago,  has  devised  an  ex- 
cellent modification  of  the  Michel  skin  clips,  and  also  a  most  ingenious 
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hand-sewing  machine  for  shortening  the  time  required  to  close  abdom- 
inal wounds,  which  is  often  undesirably  and  disproportionately  long. 
Of  late  I  have  relied  upon  interrupted  sutures  of  silkworm-gut  for  clos- 
ing the  cutaneous  wound. 

In  infected  wounds  of  the  abdominal  wall  Bartlett  has  used  with 
great  success  a  silver  wire  (No.  30)  filigree  as  a  prophylactic  against 
future  hernia  (Fig.  194).  In  the  Mikulicz  clinic  in  Breslau  two-thirds  of 
infected  abdominal  wounds  were  later  the  seat  of  hernia.  This  fact 
alone  shows  the  need  of  a  successful  preventive.  Bartlett  has  used 
the  filigree  in  6  infected  wounds.  The  results  have  been  entirely 
satisfactory.  If  used  at  all,  the  filigree  must  be  implanted  beneath  the 
turned-back  edges  of  the  anterior  sheath  of  the  muscle  or,  better,  be- 
neath the  muscle  itself,  and  should  be 
anchored  at  its  lower  end  by  a  stitch  or 
stitches.  The  method  is  certainly  deserv- 
ing of  wide  trial. 

After=treatment. — It  is  true  that  ''mas- 
terly inactivity,"  as  Deaver  puts  it,  should 
be  the  key-note  of  our  after-treatment.  A 
small  dose  of  morphin  the  day  of  the  opera- 
tion and  perhaps  the  night  following,  with 
a  low  enema  on  the  next  morning,  will 
keep  the  patient  comfortable  in  the  large 
majority  of  cases.  There  is  no  routine 
treatment. 

What  is  done  must  be  adapted  to  the 
individual  case.  Simplicity  should  be  our 
object.  Do  as  little  as  possible.  A  well- 
trained,  observant  nurse  will  do  away  with 
much  of  the  discomfort  that  the  first  twenty- 
four  hours  after  operation  often  bring  to  a 
patient.  A  special  nurse  for  that  length  of 
time  at  least  is  an  excellent  investment. 

Sensible,  general  preparation  of  the  patient  before  operation,  skill 
and  care  in  the  conduct  of  the  anesthetization,  and  the  avoidance  of 
unnecessary  trauma  of  any  kind  during  the  operation  itself  will,  as  a 
rule,  prevent  the  appearance  of  marked  postoperative  discomfort. 

It  is  certain  that  the  use  of  permanent  trained  anesthetists  in  our 
clinics  has  done  much  to  lessen  the  number  and  severity  of  certain  post- 
operative complications,  such  as  shock,  nausea,  vomiting,  and  the  pul- 
monary complications.  The  recently  introduced  methods  of  anesthet- 
ization (the  nitrous-oxid-oxygen-ether  method,  the  Gatch  method,  and 
the  insufflation  method)  have  contributed  their  full  share  to  the  result. 

We  place  many  of  our  abdominal  cases  on  the  Gatch  bed  after  op- 
eration and  we  find  nausea  and  vomiting  are  less  in  the  position  thus 
assumed.  It  is  not  suitable  for  all  cases.  Judgment  must  be  exercised. 
A  badly  acting  heart  is  a  contra-indication  to  its  use.  When  nausea 
and  vomiting  occur,  whether  due  to  the  anesthetic  or  independent  of  it, 
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gastric  lavage  is  the  only  treatment  worthy  of  mention.  Withhold 
drugs  and  food  by  mouth.  Gibbon  calls  attention  to  the  fact  that 
drainage-tubes  in  the  peritoneal  cavity  may  produce  reflex  vomiting, 
which  will  cease  with  their  removal. 

Gas-pains  and  the  usual  accompanying  meteorism  are  most  dis- 
tressing postoperative  features.  The  avoidance  of  handling  the  in- 
testines and  of  exposing  them  unduly  during  operation  should  he  care- 
fully observed  as  a  preventive  measure.  Yet,  despite  all  care,  these 
sequelae  will  sometimes  occur.  Relief  is  obtained  only  by  the  passage 
of  flatus.  How  shall  we  bring  this  about?  Here,  too,  the  Fowler 
position  is  useful.  The  abdominal  muscles  are  better  al^le  to  contract 
and  to  expel  the  gas;  there  is  less  pressure  on  the  heart  and  diaphragm 
by  the  distended  coils.  One  of  the  most  useful  agents  is  heat.  When 
the  necessary  hot-air  cabinet  is  to  be  had,  the  patient's  abdomen  can 
be  subjected  to  a  dry  heat  of  from  130°  to  150°  C.  for  twenty  minutes 
once  or  twice  daily.  Gelinsky  has  found  this  treatment  most  satis- 
factory. Pearse,  of  Kansas  City,  has  used  a  500-candlepower  ''leuco- 
descent"  light  in  several  cases  with  good  results.  Such  apparatus, 
however,  is  often  not  at  hand.  With  the  wound  protected,  hot  turpen- 
tine stupes  may  be  applied  to  the  abdomen,  and  these  often  give  great 
relief.  Massage  of  the  abdomen  should  be  employed.  The  use  of  rec- 
tal enemata  and  of  the  rectal  tube  is  well  known.  Eserin  salicjdate 
(to~to  S^-)  is  of  undoubted  value  in  some  cases.  It  should  be  given 
after  the  operation  and  its  effect  is  simply  temporary.  It  acts  only  on 
the  small  intestine,  and  rectal  enemata  should  be  given  one  to  four 
hours  later  to  remove  the  flatus  from  the  large  bowel.  It  is  well  to 
remember  that  it  is  not  to  be  used  in  cases  with  any  marked  degree  of 
peritonitis,  and  that  mechanical  obstruction  is  a  positive  contra-indica- 
tion  to  its  use.  This  fact  calls  attention  to  the  importance  of  distinguish- 
ing between  ileus  and  pseudo-ileus.  As  in  all  other  fields  in  medicine, 
here,  too,  intelligent  treatment  presupposes  accurate  diagnosis. 

Hormonal  (15  to  20  c.cm.  subcutaneously)  is  regarded  by  Henle  as 
superior  to  eserin,  in  that  the  former  acts  upon  the  whole  intestinal 
tract.  It  may  be  used  intravenously  or  subcutaneously;  the  latter 
method  of  use  is  now  more  common.  Disagreeable  symptoms  (chill, 
fever,  malaise,  etc.)  may  follow  the  injection  of  the  drug,  but  their  degree 
is  usually  mild  and  their  duration  brief. 

In  the  acute  distention  of  septic  peritonitis  none  of  these  methods  is 
of  avail. 

Acute  gastric  dilatation  will  often  simulate  acute  intestinal  disten- 
tion. The  stomach-tube  offers  means  of  both  diagnosis  and  treatment. 
The  symptoms  are  vomiting,  pain,  abdominal  distention  and  tenderness, 
constipation,  scanty  urine,  and  often  collapse.  These  patients  are  apt 
to  complain  of  a  pain  and  of  distress  beneath  the  left  costal  border. 
This  pain  is  fairly  constant  and  is  not  influenced  by  the  respiratory 
movements.  The  hjnpothesis  of  duodenal  obstruction  is  now  accepted 
as  accounting  for  a  part  at  least  of  the  symptoms.  Two  forms  of  ob- 
struction have  been  suggested  as  possible:  one,  caused  by  flexion  of  the 
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duodenum  due  to  prolapse  of  the  heavy  distended  stomach  or  by  press- 
ure of  the  superincumbent  stomach  on  those  parts  of  the  duodenum 
which  lie  in  contact  with  the  front  and  left  side  of  the  vertebral  column ; 
the  other,  due  to  mesenteric  traction,  the  mesenteric  vessels  being 
dragged  taut  across  the  transverse  portion  of  the  duodenum  by  the 
weight  of  the  collapsed  small  intestine,  which  is  usually  found  pro- 
lapsed into  the  true  pelvis.  The  treatment  is  lavage  and  the  prone 
position. 

Retention  of  urine  should  not  be  treated  by  catheterization  until 
all  other  means  of  relief  have  failed.  With  a  firm  abdominal  bandage 
there  is  no  reason  why  a  patient  should  not  be  allowed  to  get  out  of  bed 
and  attempt  urination.  Some  patients  find  it  impossible  to  pass  urine 
while  lying  down.  The  injection  into  the  urethra  of  a  weak  solution  of 
formalin  or  boric  acid  in  glycerin  will  sometimes  have  the  desired 
effect. 

In  partial  or  complete  suppression  of  urine,  besides  the  usual  well- 
known  treatment  directed  to  the  general  condition,  spartein  sulphate 
may  be  of  much  use.  It  must  be  given  in  large  doses  to  be  of  avail: 
1  to  2  grains  hypodermically  every  four  to  six  hours  should  be  used. 
I  believe,  however,  that  the  best  treatment  is  preventive.  See  to  it 
that  patients  have  plenty  of  water  by  mouth  or  otherwise  for  twenty- 
four  to  forty-eight  hours  before  operation  and  postoperative  suppression 
of  urine  will  be  a  rare  occurrence. 

I  make  it  a  rule  to  give  a  pint  of  salt  solution  by  rectum  practically 
after  all  laparotomies,  and,  in  fact,  to  all  patients  who  have  had  opera- 
tions of  any  magnitude,  immediately  upon  their  return  to  the  ward. 

Patients  are  allowed  to  change  their  position  in  bed  frequently. 
Mummery  well  says  that  the  position  of  greatest  comfort  is  the  position 
of  greatest  rest  and  therefore  the  best. 

The  question  of  early  getting  out  of  bed  after  operation  is  one  that 
has  caused  wide  discussion.  It  should  be  very  evident  that  no  routine 
rules  can  be  laid  do^yn.  Common  sense  should  be  our  guide.  The  con- 
dition of  the  individual  is  the  one  thing  to  be  regarded.  No  patient 
should  be  allowed  to  get  out  of  bed  early  without  firm  support  of  his 
wound  either  by  bandage  or  by  strapping.  The  dressing  should  carry 
the  whole  stress  of  the  intra-abdominal  strain  and  pressure.  Even  in 
cachectic  patients  on  whom  a  simple,  rapid,  exploratory  laparotomy 
has  been  done,  and  to  whom  staying  in  bed  would  be  an  added  source 
of  danger,  careful  fortifying  of  the  fascial  layers  with  unabsorbable 
sutures  should  be  provided  in  the  closure  of  the  abdominal  wound. 
Weak,  nervously  worn  women  should  not  be  hurried  out  of  bed  even 
after  slight  abdominal  operations.  To  many  of  these  women  the  rest 
in  bed  and  the  relief  from  care  are  often  of  far  more  importance  as  a 
measure  of  relief  than  the  surgical  procedure  itself.  No  printed  rules 
can  make  up  for  a  lack  of  good  judgment.  It  must  not  be  forgotten 
that  between  letting  patients  sit  out  of  bed  comfortably  and  quietly 
and  letting  them  do  just  as  they  please  there  is  a  wide  difference.  Mod- 
eration of  activity  should  be  observed  in  all  cases. 
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Postoperative  Neurasthenia. — The  best  treatment  is  preventive. 
When  the  question  of  operation  on  a  neurasthenic  arises,  all  means  of 
relief  other  than  surgical  should  be  tried  first.  Avoid  operation  if 
possible.  Operate  only  for  reasons  that  would  absolutely  demand 
operation  were  the  patient  in  good  health.  Too  many  neurasthenics 
have  been  operated  on  with  the  hope  that  the  operation  itself  will  give 
the  desired  cure.  Such  patients  are  usually  worse  off  than  ever  in  a 
few  months. 

Gastric  and  Intestinal  Postoperative  Hemorrhages. — Postoperative 
hemorrhage  into  the  stomach  or  duodenum  due  to  small  ulcers  or  ero- 
sions may  develop  after  an  abdominal  operation.  Such  hemorrhage 
is  seldom  seen  in  other  than  septic  cases  and  the  point  of  origin  is  only 
rarely  below  the  duodenum.  The  lesions  are  usually  caused  either  (1) 
by  plugging  of  the  veins  through  retrograde  emboli  from  thrombosed 
masses  in  ligated  omentum  or  mesentery,  or  in  thrombi  originating 
there,  or  (2)  from  injury  of  the  vessels  by  toxins  coursing  in  the  blood. 
These  hemorrhages  usually  come  in  the  first  three  days  after  operation, 
and  in  the  majority  of  cases  are  of  grave  import.  According  to  Hutch- 
inson a  severe  septic  infection  with  secondary  anemia  is  present  in  80 
per  cent,  of  these  cases  before  operation,  and  the  latter  in  itself  has  no 
direct  influence  on  the  hemorrhage.  They  are,  however,  known  to 
occur  occasionally  after  clean  operations. 

Shock. — The  methods  of  immediate  treatment  of  exhaustion  of  the 
vasomotor  centers  and  consequent  fall  to  below  normal  of  blood-pressure 
in  the  vessels  is  so  well  known  and  widely  adopted  that  it  would  be 
superfluous  to  do  more  than  to  indicate  the  agents — adrenalin  (1 :  20,000 
in  salt  solution  by  rectum),  morphin  subcutaneously,  heat,  rest,  posi- 
tion, and  sometimes  tight  bandaging  of  the  abdomen  with  flannel  with 
the  idea  of  preventing  accumulation  of  blood  in  the  "splanchnic  area." 
The  use  of  stimulants  does  more  harm  than  good.  Shock  is  put  do'v\'n 
too  often  as  a  cause  of  death.  It  is  unfortunate  that  autopsies  camiot 
be  obtained  in  more  of  the  fatal  surgical  cases. 

Postoperative  Embolism. — Pulmonary  embolism  is  one  of  the  most 
tragic  of  postoperative  complications.  It  may  follow  the  most  simple 
operation.  It  usually  occurs  early,  60  per  cent,  of  the  cases  coming 
in  the  first  week  and  29  per  cent,  in  the  second  week  after  operation. 
It  is  most  frequent  in  patients  from  forty  to  sixty  years  old  and  is  very 
rare  in  youth.  The  smaller  emboli  usually  lodge  in  the  lower  lobe  of  the 
right  lung.  In  the  great  majority  of  cases  the  occurrence  may  be 
attributed  to  the  patient's  condition  rather  than  to  the  operative  i^ro- 
cedure.  The  stay  of  a  patient  in  bed  after  operation  has  little  to  do  with 
it,  nor  can  infection  be  looked  upon  as  a  likely  cause.  Trendelenburg 
has  devised  an  operation  for  the  removal  of  the  clot  in  the  jnilmonary 
artery.  In  such  a  condition  the  value  of  any  operatiAe  jirocedure  is 
most  questionable. 

Emboli  may  lodge  elsewhere  than  in  the  iiuhnonary  vessels  and  the 
magnitude  of  the  disaster  depends  on  the  place  of  lodgment.  I  have 
recently  had  occasion  to  amputate  the  right  thigh  of  a  patient  whose 
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uterus  I  had  removed  abdominally  (nght  days  previously.  An  embolus 
had  lodged  in  the  popliteal  artery.  The  case  was  apparently  a  clean 
one. 

Postoperative  Phlebitis. — This  is  an  occasional  accident  following 
aseptic  abdominal  or  other  operations.  It  is  unavoidable  and  is 
doubtless  to  some  degree  septic.  The  accompanying  pain,  tenderness, 
and  elevation  of  temperature  indicate  as  much,  though  even  a  slight 
degree  of  infection  may  not  be  evident  at  the  seat  of  primary  operation. 
The  sepsis,  however,  is  usually  of  a  very  mild  type.  The  second 
week  after  operation  is  a  favorite  time  for  its  appearance. 

Nutrition. — Recently  the  possibilities  of  using  grape-sugar  as  a  post- 
operative nutrient  have  been  called  to  our  attention.  An  easy  way  of 
obtaining  grape-sugar  is  to  pour  boiling  water  on  raisins.  The  resulting 
"  raisin  tea  "  is  a  valuable  form  of  nourishment.  Kausch  claims  excel- 
lent results  in  general  medical  work  from  the  intravenous  use  of  grape- 
sugar  in  solution  up  to  10  per  cent.  He  begins  with  1000  c.cm.  of  a 
5  per  cent,  solution  and  gradually  raises  the  strength  up  to  10  per  cent. 
It  may  be  repeated  more  often  than  once  a  day.  The  sugar  is  dissolved 
in  salt  solution,  is  filtered,  and  then  sterilized.  Adrenalin  may  be  added. 
He  advises  the  use  of  this  grape-sugar  intravenous  injection  as  a  means 
of  preparing  patients  for  operation.  No  dangerous  sequelee  have  fol- 
lowed its  use. 

No  great  value  is  now  attached  to  the  use  of  so-called  rectal  feeding 
(nutrient  enemata)  as  a  means  of  providing  food.  Patterson  calls  it 
"  scientific  starvation."  Edsall  has  shown  definitely  that  patients  on 
exclusively  rectal  feeding  absorb  in  twenty-four  hours  an  amount  of 
food  only  equal  in  value  to  that  in  a  good-sized  glass  of  milk.  It  is 
not  to  be  denied  that  its  psychic  effect  is  good  and  that  its  use  serves 
a  very  valuable  purpose  in  supplying  fluid  to  the  tissues;  in  this  way 
alone  it  often  satisfies  a  serious  demand.  But  it  is  not  a  tissue  builder 
and  it  should  not  be  given  a  higher  plane  than  it  deserves.  Thus  one 
should  not  use  it  too  long  as  a  pre-operative  measure  in  the  belief  that 
it  will  greatly  improve  general  nutrition.  The  valile  of  its  use  is  not 
denied,  but  its  limitations  should  be  kept  in  mind. 

This  brings  us  to  the  general  subject  of  enemata,  and  gives  us  occa- 
sion to  recall  Soper's  work  on  the  use  of  the  rectal  tube,  and  his  demon- 
stration of  the  impossibility  of  giving  the  so-called  "high  enema."  Only 
in  the  rare  cases  of  abnormal  development  of  the  sigmoid  is  it  possible 
to  introduce  a  soft-rubber  tube  higher  than  6  to  7  inches  in  the  rectum 
without  the  tube  bending  or  coiling  on  itself.  It  must  be  remembered 
that  in  spite  of  its  name  the  rectum  is  not  a  "  straight  tube,"  and  that 
its  walls,  except  when  separated  by  the  fecal  mass,  are  usually  more  or 
less  in  apposition.  The  soft-rubber  rectal  tube  almost  invariably  coils 
up  in  the  rectum.  An  elastic  woven  tube  and  metallic  spiral  sound  can 
be  passed  only  to  the  bend  or  apex  of  the  sigmoid  flexure.  Even  with 
a  sigmoidoscope  a  soft  tube  can  be  made  to  reach  only  the  midpoint  of 
the  sigmoid,  a  distance  of  12  inches  from  the  anus.  All  this  work  goes 
to  show  the  futility  of  using  the  long  rectal  tube  and  the  impossibility  of 
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giving  the  so-called  ''high  enema."  An  enema  may  find  its  way  along 
the  intestine  even  as  far  as  the  cecum,  but  one  cannot  carry  it  there. 
A  short  tube  of  wide  caliber  (|  inch)  and  from  4  to  6  inches  in  length  is 
best  for  use  in  giving  enemata. 
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CHAPTER   CXXI. 
SURGERY  OF  THE  ABDOMINAL  WALL/ 

By  John  T.  Bottomley,  M.D., 

Boston. 

Plastic  Surgery. — ^Perhaps  the  chief  recent  advance  in  this  field 
has  been  along  the  lines  of  plastic  surgery.  Willard  Bartlett's  use  of 
the  silver  wire  filigree  (Fig.  194,  p.  435)  in  the  cure  of  abdominal  hernia 
has  been  so  successful  in  his  hands  as  to  draw  wide  attention  to  it. 


Fig.  195. — Coffey's  Autoplastic  Bandage.     (Coffey,  Surg.,  Gyn.,  and  Obst.) 

The  operative  procedure  begins  with  the  removal  of  the  scar.  Reducing 
the  sac  contents,  separating  the  peritoneum  and  the  transversalis  fascia 
from  the  posterior  surface  of  the  muscles,  and  the  placing  of  a  ready- 
made  filigree  of  No.  30  silver  wire  between  these  layers  completes  the 


^Supplementary  to  Chapter  XLVI.,  Vol.  III.,  p.  726. 
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operation.  If  the  defect  is  a  large  one,  it  will  be  found  impossible  to 
unite  the  edges  of  any  of  the  overlying  structures  except  those  of  the 
skin.  Provided  that  the  edges  of  the  filigree  are  covered  for  a  short 
distance,  failure  to  unite  these  layers  is  of  no  importance.  Because 
scars  tend  to  stretch  laterally,  the  filigree  need  be  made  up  of  only  cross- 
wires  held  together  in  the  middle  by  one  single  twisted  strand  at  right 
angles  to  the  others. 

Coffey  in  1910  added  another  to  his  valuable  contributions  to  sur- 
gery. There  is  a  form  of  relative  hernia  which  shows  itself  by  an 
increase  in  distance  and  a  protrusion  between  the  umbilicus  and  the 
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Fig.  196. — Method  of  Suturing  the  Deep  L.\ters  op  the  Incision  in  the  Linea  Alb.v. 
(Coffey,  Surg.,  Gyn.,  and  Obst.) 


anterior  superior  spinous  process  of  the  ilium.  The  condition  may  be 
unilateral  or  bilateral,  is  external  to  the  recti  muscles,  and  is  due  to  a 
transverse  stretching  of  the  external  oblique  fascia.  CofTey  relieves 
this  condition  by  fashioning  what  is  really  an  autoplastic  bandage 
(Fig.  195,  A).  The  fascia  of  the  external  oblique  is  split  in  a  direction 
parallel  to  its  fibers  in  such  a  way  as  to  converge  at  a  point  just  above  the 
symphysis,  with  a  like  split  on  the  opposite  side.  After  separating  this 
fascia  from  the  internal  oblique,  he  draws  one  layer  underneath  the  other 
with  mattress  sutures  of  linen  which  grasp  the  fibers  of  the  fascia  in  a 
transverse  direction.  The  free  edge  of  the  overlap  is  then  sutured  with 
catgut  to  the  surface  of  the  outer  layer. 
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Even  more  ingenious  is  his  scheme  for  increasing  the  space  between 
the  recti  muscles  in  the  upper  abdomen.  I  have  already  remarked  how 
nearly  impossible  it  may  be  to  bring  the  tissues  of  the  abdominal  wall 
into  satisfactory  apposition  after  an  operation  on  the  stomach  or 
duodenum.  Even  when  one  is  successful  in  closing  the  wound,  the 
tension  is  sometimes  uncomfortably  great  and  the  danger  of  separation 
of  the  wound  edges  no  small  one.  Coffey's  procedure  results  in  an 
increase  of  2  to  3  inches  in  expansion  of  the  upper  abdominal  wall; 
the  tension  is  thus  diminished,  and  ease  and  safety  of  suturing  is  secured. 


Fig.  197. — Expansion  of  the  Upper  Abdomen  by  Reflecting  a  Portion  of  the  Anterior  Sheath 
OF  THE  Recti  Muscles.      (Coffey,  Surg.,  Gyn.,  and  Obst.) 
A,  Anatomy  of  the  normal  abdominal  wall.     B,  Scheme  of  plastic  operation  for  expansion  of 
the  upper  abdomen.      C,  Sectional  view  of  hernia  following  gall-bladder  operation.     D,  Scheme  of 
operation  for  closing  hernia  following  gall-bladder  operation. 

The  intra-abdominal  operation  having  been  completed,  the  anterior 
sheath  of  the  rectus  is  incised  on  either  side  1  inch  or  more  from  the 
primary  operative  incision  (which  should  always  be  carefully  placed 
in  the  linea  alba  when  the  possibility  of  this  secondary  procedure  is 
expected)  and  the  fascia  is  dissected  off  the  muscles  toward  the  median 
line.  Suture  the  peritoneum  independently  of  the  fascia  if  the  former 
is  loose  enough;  then  suture  the  reflected  edges  of  the  fascia  together 
with  strong  catgut  and  the  skin  and  subcutaneous  fat  with  interrupted 
sutures  (Figs.  196  and  197,  B). 
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The  cure  of  the  hernia  that  frequently  appears  in  the  scars  of  gall- 
bladder operations  usually  offers  a  difficult  problem.  The  possibility 
of  artificially  increasing  the  expansion  of  the  upper  abdomen,  however, 
does  away  with  much  of  this  difficulty.  Coffey  thus  descriVjes  his 
operation : 

(1)  Make  an  incision  through  the  skin  and  fat  from  the  ensiform 
cartilage  to  a  point  near  the  umbilicus,  and  expose  the  fascia  thoroughly 
for  an  inch  or  more  on  each  side  of  the  median  line. 

(2)  Make  a  corresponding  incision  of  the  fascia  in  the  exact  median 
line  and  thus  avoid  opening  the  sheath  of  either  rectus.  (The  peri- 
toneum is  not  to  be  opened.) 

(3)  Split  the  anterior  sheaths  of  the  recti  muscles  an  inch  or  more 
from  the  median  incision  and  dissect  them  off  from  the  muscles  toward 
the  median  line.  Bring  the  edges  of  the  fascial  flaps  together  and  suture 
in  the  median  line,  thus  leaving  a  portion  of  the  front  surface  of  the 
recti  -muscles  bare. 

With  the  amount  of  expansion  thus  secured  it  is  possible  to  close 
with  strong  fascia  any  hernial  opening  found  in  the  neighborhood 
(Fig.  197,  C,D). 

He  has  demonstrated  that  two  months  after  such  operation  a 
dense  fibrous  tissue  resembling  fascia  had  entirely  covered  the  denuded 
areas  of  muscle. 

Howard  Kelly  and  others  have  operated  for  the  relief  of  pendulous 
abdomens  by  excising  huge  wedges  of  the  abdominal  skin  and  fat. 

Muscle  transplantation  has  not  been  widely  used  to  fill  defects  of 
the  abdominal  wall.  Grekow  has  recently  advocated  for  this  purpose 
transplanting  the  sartorius  muscle  with  its  nerve-  and  blood-supply 
up  over  the  crural  ring. 

Little  new  is  at  hand  concerning  suppuration  of  the  abdominal 
wall.  Schlosser  calls  attention  to  the  appearance  of  chronic  in- 
flammatory tumors  after  herniotomies.  These  tumors  may  come  on 
during  the  wound  healing,  shortly  after,  or  even  months  and  years 
after.  They  are  much  less  frequent  since  the  general  abandonment  of 
silk  as  a  suture  and  ligature  material.  The  cause  is  almost  invariably 
a  piece  of  infected  silk.  Miiller  and  Desgouttes  have  put  on  record  a 
case  of  chronic  phlegmon  of  the  space  of  Retzius  from  this  cause  four 
years  after  the  primary  herniotomy.  Spellissy  has  published  a  case 
of  abscess  of  the  abdominal  wall  communicating  with  the  bladtler  which 
contained  a  calculus. 

Pfeiffer's  article  on  desmoids  (fibromata)  of  the  abdominal 
wall  still  forms  the  basis  of  the  frequent  contributions  on  that  subject. 
Lecene  and  Delamare  disagree  with  Pfeiffer  in  one  important  ]iarticular. 
They  believe  that  these  tumors  are  not  encapsulated  throughout  their 
whole  extent,  and  that  there  always  exists  a  place  where  they  fuse  with 
the  muscles  and  aponeurosis,  and  even  infiltrate  and  destroy  them, 
substituting  their  own  fibers  for  those  of  the  infiltrated  structures. 
This  fact  explains  their  frequent  recurrence  after  removal.  They  are 
benign  in  that  they  do  not  cause  metastases.     Extirpation  should  not 
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be  merely  an  enucleation,  but  rather  an  "  enucleativc  resection."  Fuch 
believes  that  any  cause  of  cell  proliferation  may  be  the  starting-point 
of  such  growths.  Hematomata  of  the  abdominal  wall  may  simulate 
desmoid  tumors. 

J.  P.  Grant  has  recently  reported  a  primary  carcinoma  of  the  ab- 
dominal wall  in  a  boy  of  seventeen. 

Lenormant  divides  echinococcus  cysts  of  the  abdominal  wall  into  tv/o 
classes,  muscular  and  properitoneal.     The  former  are  the  more  fre- 
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Fig.  198. — Secondary  Carcinoma  op  Umbilicus,  Natural  Size.     (Cullen.) 

quent.     Though  they  are  considered  benign  growths,  complete  extirpa- 
tion is  the  operation  of  choice. 

Diseases  of  the  Urachus. — Weiser  in  1906  reviewed  89  cases 
of  cyst  of  urachus.  Though  18  cases  appeared  before  the  fifteenth  year, 
they  are  most  common  between  the  twentieth  and  fortieth  years  and 
are  seen  more  frequently  in  women.  The  most  common  clinical  feature 
is  a  slo¥/ly  increasing  swelling,  appearing  between  the  umbilicus  and  the 
symphysis,  and  varying  in  size  from  a  barely  palpable  mass  to  a  very 
large  tumor.     In  15  per  cent,  of  the  cases  there  was  a  discharging  sinus 


446  SURGERY    OF    THE    ABDOMINAL    WALL. 

at  the  umbilicus.  The  usual  treatment  is  incision  and  drainage.  A 
large  percentage  cannot  be  extirpated.  Of  the  89  cases  reviewed  only 
8  were  treated  by  extirpation. 

Diseases  of  the  Umbilicus. — Malignant  growths  of  the  um- 
bilicus and  the  non-malignant  abnormalities  due  to  partial  or  total 
failure  of  the  omphalomesenteric  duct  to  close  were  so  thoroughly 
reviewed  by  Cullen  at  the  1910  meeting  of  the  Surgical  Section  of  the 
American  Medical  Association  that  I  shall  not  hesitate  to  use  his 
work  in  the  following  paragraphs. 

Malignant  growths  may  be  divided  into  four  varieties:  (1)  Primary 
squamous-celled  carcinoma  is  very  rare,  the  accuracy  of  the  diagnosis 
of  even  the  supposedly  authentic  cases  being  in  doubt.  The  process 
is  said  to  be  a  slow-growing  one,  and  the  macroscopic  appearance 
differs  in  no  way  from  that  of  skin  cancer  elsewhere.      (2)  Primary 


Fig.  199. — Adenocarcinoma  of  Umbilicus  SEcoxDARy  to  Intestinal  Cancer.      (Cullen.) 
Dotted  line  indicates  limits  of  the  induration.     On  the  right  is  a  longitudinal  section  through  the  um- 
bilicus. 

adenocarcinoma  is  uncommon.  Before  the  growth  can  be  desig- 
nated primary,  proof  must  be  offered  that  it  is  not  a  secondary 
manifestation  of  a  primary  intra-abdominal  growth.  This  is  mani- 
festly difficult  to  demonstrate  with  certainty.  One  would,  however, 
naturally  expect  that  malignant  changes  should  occasionally  take  place 
in  the  glandular  remnants  of  the  omphalomesenteric  duct,  which  are 
known  to  be  often  present  at  or  near  the  umbilicus.  (3)  Sarcoma. 
Authentic  cases  are  extremely  rare.  Cullen  found  onlj''  one  in  the 
literature  which  he  was  willing  to  say  was  "  probably  a  sarcoma."  (4) 
Secondary  carcinoma  (Fig.  198)  is  far  the  most  common.  The  seat  of 
the  primary  growth  may  be  the  stomach,  the  intestines  (Fig.  199),  the 
gall-bladder  (Fig.  200),  or  the  uterus  and  ovaries.  The  chief  local 
evidence  in  early  cases  is  a  thickening  at  the  umbilicus  or  even  a  small, 
uninflamed  nodule  there.     Occasionally  a  few  granular  projections  are 
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present.  If  such  a  thickening  or  nodule  exists  in  a  middle-aged  person, 
a  thorough  investigation  of  the  abdominal  organs  must  be  made. 
A  history  of  long-continued  indigestion  with  loss  of  weight  and  strength 
would  lead  one  to  suspect  primary  gastric  cancer.  An  old  story  of 
recurrent  attacks  of  colicky  pain  in  and  about  the  epigastric  region 
with  occasional  jaundice,  perhaps,  would  make  primary  cancer  of  the 
gall-bladder  probable.  Attacks  of  intestinal  colic  with  occasional 
distention  and  increasing  constipation  would  bring  the  large  intestine 
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Fig.  200. — Carcinoma  op  Umbilicus  Secondary  to  Gall-bladder  Cancer.     (Cullen.) 
A,  Appearance  after  removal.     Natural  size.     B,  A  transverse  section  through  the  umbilicus. 

into  suspicion.  A  vaginal  examination  would  tell  the  story  of  the 
presence  or  absence  of  trouble  in  the  pelvic  organs. 

The  stomach  is  the  most  frequent  seat  of  the  primary  growth,  and 
the  disease  travels  to  the  under  surface  of  the  liver  and  thence  along 
the  lymphatics  of  the  suspensory  ligament  to  the  umbilicus.  The 
umbilical  growth  then  lies  extraperitoneally  between  the  fascia  and 
the  peritoneum;  the  latter  is  rarely  involved  in  the  early  stages. 

The   lymph-glands   into   w^hich   the   umbilicus   drains   become   im- 
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plicated  only  in  late  cases.  The  superficial  lymphatics  from  the  upper 
part  of  the  umbilicus  pass  to  the  axillary  glands;  those  from  the  lower 
portion,  to  the  inguinal  glands;  either  the  retrosternal  or  the  iliac 
glands  receive  the  deep  lymphatics. 

Of  course,  it  is  futile  to  remove  a  secondary  growth  when  the  primary 
growth  is  elsewhere.  The  only  possible  excuse  is  the  severe  pain  occa- 
sionally present  in  the  umbilical  metastasis.  The  decision  as  to  whether 
an  umbilical  growth  is  primary  or  secondary  can  often  be  made  only 
after  an  exploratory  laparotomy  has  been  done. 

Complete  or  partial  closure  of  the  omphalomesenteric  duct  may 
give  rise  to  various  umbilical  abnormalities.  Most  of  these  have  been 
adequately  treated  in  Vol.  III.     Attention  must  be  called,  however, 
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Fig.  201. — Adenoma  of  the  Umbilicus.     (Cullen.) 

Transverse   section.     Central  stem  of   unstriped   muscle-fibers.      Surrounding  this  a  zone  of  fibrous 

tissue.     Outer  surface  covered  by  what  is  essentially  mucosa  of  small  intestine. 


to  the  so-called  *'  adenoma  "  of  the  umbilicus.  The  term  is  a  mis- 
nomer, but  long  use  has  given  it  its  right  to  exist.  The  origin  and 
growth  of  this  tumor  is  explained  by  Cullen  as  follows: 

"  Sometimes  shortly  after  the  separation  of  the  cord  the  umbilicus 
is  found  to  be  somewhat  moist  and  the  umbilical  depression  to  be  deeper 
than  usual.  Examination  shows  the  outer  half  to  be  covered  with 
normal  skin,  while  the  deeper  portion  is  lined  with  a  red,  velvety  mucous 
membrane,  which,  if  sectioned,  proves  to  be  identical  in  structure  with 
that  of  the  intestines ;  it  has  even  the  subj  acent  layer  of  non-striped 
muscle-fiber.  It  is  the  outer  portion  of  the  omphalomesenteric  duct 
which  has  remained  open.  Now  as  the  umbilicus  gradually  closes  in, 
the  funnel  of  mucosa  may  be  forced  outward  and  turns  inside  out.  As 
a  result  of  this  eversion,  the  inner  mucous  lining  of  the  funnel  becomes 
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the  outer  surface  of  the  projection,  while  the  muscular  layer  becomes  its 
center.  This  condition  is  exactly  what  is  found  when  an  '  adenoma  ' 
is  seen  in  transverse  section"  (Fig.  201). 

Cullen  is  of  the  opinion  that  in  the  majority  of  instances  cases 
reported  as  dermoid  cysts  of  the  umbilicus  are  really  not  such,  but 
are  umbilical  concretions  with  various  layers  of  exfoliated  squamous 
epithelium  about  them.  The  resulting  inflammation  caused  the 
gradual  closure  of  the  umbilical  opening  until  finally  a  pin-point  opening 
remained  which  gave  exit  to  a  purulent  discharge.  On  picking  these 
concretions  apart  small  pieces  of  wool  or  hair  and,  occasionally,  bits  of 
stone  have  been  found.  Morestin,  however,  has  recently  reported  a 
case  under  that  title. 

Umbilical  fistulse  have  provided  a  way  of  escape  for  round-worms 
and  tapeworms.  Gall-stones  have  been  passed  through  the  umbilical 
opening  and  even  small  hydatid  cysts.  Haggard  has  twice  evacuated 
the  exudate  in  a  purulent  peritonitis  through  an  incision  in  the  pro- 
truding umbilicus;  this  latter  condition  is  rather  common  in  children 
with  much  free  fluid  in  the  abdomen.  In  adults  it  is  rare  for  the  um- 
bilicus to  give  way. 

Muscular  and  Fascial  Ruptures. — Kahlke  in  1907  made  an  exten- 
sive study  of  muscular  ruptures  of  the  abdominal  wall.  By  the  term 
is  meant  "a  dissolution  of  continuity  in  the  body  of  a  muscle  due  to 
excessive  muscular  activity.  The  accident  may  be  associated  with 
blunt  external  force  or  with  some  disease  of  the  muscle  itself  which 
renders  it  more  liable  to  rupture."  Dissolution  of  the  muscle  by  sharp 
instruments  is  excluded.  Parturition,  tetanus,  coitus,  vomiting,  blows, 
jumping,  lifting,  injury,  and  attempts  to  avoid  falling  have  all  figured 
as  exciting  causes. 

He  divides  ruptures  into  two  classes:  (1)  Pathologic,  following 
some  pathologic  change  in  the  muscles,  the  rupture  occurring  at  the 
diseased  and  degenerated  point  during  contraction  of  the  healthy  por- 
tion; (2)  functional,  occurring  in  a  healthy  muscle  as  a  result  of  ex- 
cessive muscular  activity. 

A  muscle  is  most  apt  to  be  ruptured  when  it  enters  into  a  movement 
to  which  it  is  not  accustomed.  The  rupture  always  occurs  when  the 
muscle  is  in  a  state  of  contraction.  There  are  three  degrees:  (a)  fibril- 
lary, probably  common  and  often  overlooked,  (b)  partial,  and  (c)  total, 
which  may  be  serious,  but  is  fortunately  rarely  seen.  Each  muscle 
appears  to  have  a  locus  minoris  resistentice  and  usually  ruptures  at  the 
same  spot.  The  rectus,  the  abdominal  muscle  most  often  affected, 
usually  gives  way  along  the  surface  below  the  umbilicus. 

The  symptoms  and  treatment  are  sufficiently  indicated  in  Vol.  III. 

Kahlke  is  of  the  opinion  that  nearly  all  so-called  "  muscle-hernias  " 
are  really  pseudohernias  due  to  an  irregular  consolidation  of  previously 
ruptured  muscles. 

Walther  has  recorded  a  case  of  rupture  of  the  transversalis  fascia 
by  muscular  contraction  during  violent  efforts  on  horseback.  Selby 
reports  a  traumatic  case  due  to  a  fall  on  the  handle  of  a  wheelbarrow. 
VOL.  VI — 29 
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The  elastic  structures  (skin  and  peritoneum)  of  the  abdominal  wall 
escaped  uninjured,  while  the  more  rigid  structures  (the  fascia  and  mus- 
cles) gave  way. 

Congenital  Defects  of  the  Abdominal  Muscles. — There  arc  only 
eight  papers  on  this  subject  in  all  literature.  Levy's  review  of  the  matter 
is  worthy  of  note.  The  real  cause  of  the  defect  is  not  known.  It  is 
usually  observed  in  very  young  children.  Levy's  case,  however,  was 
in  a  man  of  seventy,  and  his  diagnosis  was  carefully  worked  out  by 
electric  stimulation  of  the  abdominal  muscles.  Henderson  reports  a 
case  in  a  man  of  sixty.  The  resulting  protrusion  is  usuallj^  not  a  true 
hernia,  but  a  pseudohernia;  for,  as  a  rule,  no  real  hernial  ring  is  present. 
Levy's  case,  however,  became  strangulated.  The  treatment  is  by  a 
binder  or  other  mechanical  support. 

Contusions  of  the  Abdomen. — Though  in  recent  years  numerous 
papers  on  the  subject  have  appeared,  I  see  no  reason  to  change  the  con- 
clusion that  I  came  to  some  years  ago  after  a  study  of  a  series  of  ab- 
dominal contusions.  There  is  no  sign  or  combination  of  signs  sufficiently 
constant  to  indicate  the  nature  of  the  injury  or  to  serve  as  an  adequate 
basis  for  definite  diagnosis.  In  severe  cases  exploratory  laparotomy 
is  the  only  means  we  have  for  making  a  diagnosis  in  season  for  effective 
treatment.  Stone  agrees  with  this  view.  The  mortality  in  cases  of 
ruptured  intestines  jumps  from  20  per  cent.,  in  those  operated  on  in 
the  first  six  hours  after  injury,  to  35  per  cent,  in  the  second  six  hours, 
56  per  cent,  in  the  third  six  hours,  and  66  per  cent,  in  those  operated  on 
after  eighteen  hours.     The  necessity  for  quick  action  is  apparent. 

Attention  has  been  called  by  Zesas  and  by  Heineke  to  the  signifi- 
cance in  the  diagnosis  of  intra-abdominal  injury  of  meteorism  appearing 
immediately  after  the  injury  and  in  a  few  hours  attaining  a  considerable 
degree.  In  the  presence  of  no  characteristic  pain  and  in  the  absence  of 
muscular  contraction  this  early  meteorism  is  said  to  exclude  grave  ab- 
dominal injury.  If  the  latter  is  present,  we  usually  see  an  early,  more 
or  less  widespread,  rapidly  developing  muscular  contraction,  and  it  is 
just  this  that  prevents  the  appearance  of  meteorism.  In  mild  trauma- 
tisms the  muscular  defense  is  lacking  and  nothing  prevents  the  develop- 
ment of  the  meteorism.  It  would  be  very  dangerous,  however,  to  rule 
out  severe  injury  on  this  early  symptom  alone.  It  may  be  safely  said 
that  primary  meteorism  speaks  rather  against  than  for  the  existence  of 
a  severe  injury.  Hassler  notes  that  an  abnormal  localized  area  of  tym- 
pany indicates  an  intestinal  lesion  and  demands  immediate  operation. 

Wyllys  Andrews  has  reported  a  most  interesting  case  of  pneumatic 
rupture  of  the  intestines  by  air  forced  in  at  60  pounds  pressure  through 
the  anus.     He  reviews  14  similar  cases  from  the  literature. 

Really  little  attention  has  been  given  in  this  country  to  the  fact 
that  the  contusing  force  can  injure  the  abdominal  wall  without  ruptur- 
ing it,  and  can  tear  the  vena  cava,  the  abdominal  aorta,  and  other  large 
vessels  without  rupturing  the  intestines.  A  most  interesting  study  of 
this  phase  of  the  subject  has  been  made  by  Ducuing  and  Florence. 
Lack  of  space  permits  me  to  do  no  more  than  to  mention  their  excellent 
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paper.  It  is  difficult  to  admit  that  the  enormous  traumatism  neces- 
sary to  produce  rupture  of  a  healthy  vessel  could  take  place,  except  in 
isolated  instances,  without  producing  other  intra-abdominal  injury. 
A  deficient  condition  of  the  vessel  wall  is  the  principal  factor  in  its 
rupture. 

Connell  advises  conservative  treatment  in  subparietal  ruptures  of 
the  kidney.  This  does  not  mean  that  the  kidney  should  not  be  exposed 
in  all  cases  of  abdominal  contusion  followed  by  rigidity  and  hematuria. 
Slight  lesions  and  complete  ruptures  cannot  be  differentiated  by  clinical 
signs  and  symptoms.  Nephrectomy  should  be  reserved  for  cases  of 
extensive  injury.     Suture  should  be  done  more  frequently. 

It  must  not  be  forgotten  that  injuries  to  the  chest  may  produce  all 
signs  of  severe  abdominal  injury. 

Penetrating  Wounds  of  the  Abdomen.— It  is  to  be  understood  that 
there  is  a  marked  and  necessary  difference  between  the  treatment  prop- 
erly given  such  wounds  on  the  battlefield  and  in  field-hospitals  and  that 
recognized  as  suitable  for  them  in  civil  life;  with  the  former,  the  chap- 
ter on  Military  Surgery  (Vol.  IV.,  Chap.  LXVL,  p.  946)  deals  adequately; 
as  to  the  latter,  the  present  accepted  position  of  surgeons  may  be  summed 
up  as  follows:  Prompt  operation  should  be  the  rule  in  all  such  wounds 
seen  within  the  first  twelve  hours  after  the  injury.  A  sufficiently 
large  incision  should  be  made  to  guarantee  thorough  inspection  and  to 
ensure  ease  of  manipulation.  Extensive  evisceration  is  unnecessary 
except  in  rare  instances  of  deep  hemorrhage  or  of  deep-seated  injury. 
As  a  rule,  irrigation  is  to  be  avoided.  McRae  points  out  that  one  must 
have  a  definite  point  of  departure  in  examining  the  intestines.  The  first 
portion  of  intestine  encountered  should  be  brought  out  through  the 
wound,  and  a  tape  or  narrow  strip  of  gauze  thrown  around  it  by  pushing 
one  end  through  the  mesentery.  A  cross-nick  above  or  below  the  tape 
will  mark  the  point  of  departure.  This  or  some  similar  scheme  will  save 
much  time  and  lessen  the  amount  of  handling.  Whether  the  intestines 
shall  be  sutured  or  resected,  and  whether  the  peritoneal  cavity  shall  be 
drained  or  closed,  must  be  left  to  the  surgical  sensg  of  the  individual 
operator. 

In  gunshot-wounds  a  median  incision  is  usually  the  best.  A  trans- 
verse incision  may  be  added  without  harmful  effect.  It  is  very  difficult 
to  judge  the  course  of  a  bullet.  In  Riebel's  series  of  27  cases  an  inci- 
sion over  the  wound  of  entrance  would  have  reached  the  seat  of  damage 
in  only  two  instances. 
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CHAPTER   CXXII. 

SURGERY    OF    THE    PERITONEUM    AND    THE   RETRO- 
PERITONEAL SPACE/ 

By  John  T.  Bottomley,  M.D., 

Boston. 

The  anatomy,  etc.,  of  the  peritoneum  was  sufficiently  considered 
in  Vol.  III. 

Investigators  are  still  at  odds  on  some  points  relating  to  the  sen= 
sibility  of  the  peritoneum.  Almost  all  active  surgeons  uphold  Len- 
nander's  idea  that  the  parietal  peritoneum  is  very  sensitive,  while  the 
visceral  peritoneum,  in  general,  is  not  sensitive.  The  interesting  and 
important  clinical  observations  of  J.  F.  Mitchell  lend  strong  support 
to  Lennander's  views,  and  indicate  that  in  practical  work  the  latter 
may  be  safely  accepted  as  true.  Propping  subscribes  to  most  of 
Lennander's  propositions  and  considers  them  of  the  highest  import- 
ance. Ritter,  however,  believes  that  the  visceral  as  well  as  the  parietal 
peritoneum  is  sensitive  and  experiences  painful  sensations.  Sensibility 
of  the  visceral  portion  is  rapidly  lost  when  the  organ  is  exposed  to  the 
air  and  allowed  to  dry.  The  painlessness  of  intra-abdominal  manipula- 
tions is  attributed  to  the  injury  of  the  delicate  sensory  nerves  suffered 
at  the  time  of  the  manipulation.  Another  explanation,  seemingly  a 
ridiculous  one,  offered  for  the  lack  of  sensibility  shown  clinically  in 
the  visceral  peritoneum  is  that  the  cocain  injected  into  the  abdominal 
wall  produces  a  general  analgesia. 

Tumors  of  the  Peritoneum. — Little  has  recently  been  added  to  our 
knowledge  of  this  topic.  Primary  tumors  are  very  rare  and  secondary 
rather  common.  Tv/o  cases  of  primary  sarcoma  were  reported  by  Elder 
in  1908.  The  disease  is  of  rapid  growth  and  always  ends  fatally.  The 
involvement  of  neighboring  structures  is  early  and  rapid.  Ascites  is 
usually  present  and  the  clinical  symptoms  are  apt  to  suggest  tubercu- 
lous peritonitis.  Cysts  are  occasionally  found  in  the  omentum.  True 
serous  cysts  are  very  uncommon,  and  Stillman  believes  that  they  all 
develop  from  congenital  cystic  lymphangiomata  of  the  omentum. 

Pseudomyxoma. — This  interesting  condition,  first  described  by 
Werth  in  1884,  is  characterized  by  the  production  of  large  masses  of 
gelatinous  material,  either  unorganized  and  lying  free  in  the  peritoneal 
cavity  or  organized  and  firmly  attached  to  the  peritoneum.  At  first, 
all  cases  were  ascribed  to  the  bursting  of  pseudomucinous  ovarian  cysts 
and  the  escape  of  the  contents  into  the  peritoneal  cavity  with  a  resulting 
("  foreign-body ")  peritonitis.  It  was  learned  later,  however,  that 
1  Supplementary  to  Chapter  XLVII.,  Vol.  III.,  p.  745. 
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cystic  appendicitis  could  give  rise  to  the  same  condition,  and  now 
Moser  and  Ricker  report  a  fatal  case  in  a  male  in  whom  Vjoth  the  cecmn 
and  appendix  were  perfectly  healthy.  After  a  careful  study  the  cause  of 
the  secretion  was  laid  at  the  door  of  a  chronic  peritonitis  resulting  from 
an  umbilical  fistula  that  had  opened  into  the  peritoneal  cavity. 

According  to  Schumann  the  "  foreign-body  "  peritonitis  of  certain 
observers,  pseudomyxoma  peritonei,  and  secondary  myxoma  of  the  per- 
itoneum, are  different  stages  or  phases  of  one  and  the  same  condition. 

The  disease  usually  presents  itself  in  w^omen  in  late  middle  life. 
The  patient,  who  may  or  may  not  know  that  she  has  had  an  ovarian 
cyst,  notices  a  rapid  enlargement  of  the  abdomen  and  soon  complains 
of  abdominal  pain  and  of  pressure-symptoms.  Cachexia  may  or  may 
not  be  present.  Operation  discloses  in  many  cases  a  ruptured  pseudo- 
mucinous ovarian  cyst,  a  peritoneal  cavity  full  of  semisolid,  amber- 
colored  masses  (adherent  or  non-adherent),  and  a  peritoneum  covered 
with  a  very  adherent,  dense,  grayish  membrane.  The  appendix,  if 
a  causative  factor,  may  be  represented  by  a  cyst.  Despite  repeated  re- 
moval of  the  cysts  and  the  colloid  material,  the  disease  recurs  in  many 
instances.  Cachexia  usually  develops  in  time.  Histologically  the 
picture  corresponds  accurately  with  the  processes  of  cancer  formation, 
and  Schumann  regards  it  as  a  form  of  carcinoma.  The  prognosis  is  not 
good.  Only  about  50  per  cent,  of  the  cases  recover.  Recoveries  have 
been  reported,  however,  in  patients  who  have  had  two  or  more  opera- 
tions. In  some  of  the  cases  of  appendical  origin  the  peritoneum  has 
been  involved  over  a  very  small  area,  and  both  the  appendix  and  the 
diseased  area  could  be  entirely  removed  with  a  resulting  cure. 

Tumors,  torsion,  and  postoperative  inflammations  of  the  omentum  do 
not  fall  within  the  province  of  this  section,  and  are  dealt  with  elsewhere. 

Torsion  of  the  Appendices  Epiploicae. — Briggs  has  made  a  thor- 
ough study  of  the  subject  and  reviews  15  cases.  The  two  forms — 
intra-abdominal  and  hernial — occur  with  about  equal  frequency,  ^'ary- 
ing  with  the  locality  of  the  affection,  the  symptoms  may  simulate  those 
of  appendicitis,  gall-bladder  disease,  and  other  intra-abdominal  troubles, 
or  in  the  hernial  sacs  may  give  rise  to  all  the  signs  of  an  acute  strangu- 
lation or  incarceration.  The  disease  usually  occurs  during  middle 
life  or  later  in  persons  who  are  more  or  less  obese.  The  affected  tissue 
may  be  found  free  in  the  abdominal  cavity  or  in  a  hernial  sac  (corpus 
alienum  adiposum)  or  still  attached  to  the  intestines.  It  may  become 
infected  and  be  the  cause  of  a  peritonitis.  Calcification  is  sometimes 
seen.  The  diagnosis  is  usually  made  only  through  exploratory  laparot- 
omy. Briggs  considers  the  condition  more  frequent  than  the  paucit}' 
of  references  in  medical  literature  would  impty. 

Virchow  (quoted  by  Riedel)  has  made  a  careful  study  of  corpora 
aliena  in  all  their  phases. 

Diseases  of  the  Retroperitoneal  Space  and  Glands  and  Retro= 
peritoneal  Tumors.— Though  there  is  much  recent  literature  on  these 
subjects,  nothing  of  importance  can  be  added  to  the  review  of  the 
matter  in  Vol.  III. 
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Tuberculous  Peritonitis. — The  surgical  world  has  become  more 
conservative  in  its  views  as  to  the  benefit  of  operation  in  tuberculous 
peritonitis.  It  is  generally  agreed  that  only  after  patients  have  tried 
the  best  hygienic  and  therapeutic  measures  should  operation  be  consid- 
ered. If  possible,  all  acute  symptoms  should  be  allowed  to  subside. 
Cures  of  tuberculous  peritonitis  by  means  other  than  surgical  will  in- 
crease in  number  with  our  widened  knowledge  of  the  best  methods  of 
treatment  for  tuberculosis  in  general.  Operation  has  never  been  of 
great  avail  in  any  form  of  the  disease  except  the  ascitic;  it  has  been  of 
little  or  no  avail  in  the  dry,  adhesive  form,  and  is  practically  contra-in- 
dicated in  the  so-called  suppurative  form.  Surgery  has  its  undisputed 
field  in  dealing  with  the  complications  such  as  intestinal  obstruction, 
acute  perforation,  etc. 

When  operation  is  undertaken  for  the  disease  itself,  the  extent  of 
operation  should  be  determined  by  the  conditions  found.  The  incision 
in  women  should  be  in  the  median  line  and  in  men  over  the  appendical 
region,  that  the  probable  primary  focus  (such  as  the  Fallopian  tube,  the 
appendix,  etc.)  may  be  attacked  most  readily.  The  primary  focus 
should  always  be  removed  when  its  removal  can  be  accomplished  with- 
out too  great  risk  of  damage  to  the  adherent  intestine.  Such  removal 
will  probably  increase  the  chances  of  obtaining  a  cure,  but  that  it  is 
not  an  absolute  necessity  to  that  end  is  indicated  by  the  hundreds  of 
cases  operated  on  and  cured  by  simple  laparotomy. 

After  operation,  hygienic  treatment  should  be  persisted  in.  Lilien- 
thal  has  been  using  old  tuberculin  as  a  supplement  to  surgical  treat- 
ment, and  believes  that  it  is  of  real  value.  He  gives  a  first  dose  of 
40^  mg.  and  does  not  increase  it  sufficiently  to  cause  a  reaction. 

Pneumococcus  peritonitis  is  considered  in  the  chapters  on  the 
Surgery  of  the  Infectious  Diseases,  Vol.  IV.,  p.  1124,  and  Vol.  V.,  p.  44. 

Gonorrheal  peritonitis  is  another  uncommon  form.  In  men  it  is 
very  rare.  Most  of  the  reported  cases  have  occurred  in  women.  In 
men  the  infection  reaches  the  peritoneum  usually  by  extension  along 
the  lymphatics  of  the  spermatic  cord.  In  women  its  usual  path  to  the 
peritoneum  is  by  way  of  the  Fallopian  tube,  but  it  may  extend  along  the 
lymphatics.  Goodman  in  1907  reviewed  75  reported  cases;  in  only  30 
was  the  diagnosis  made  certain  either  by  autopsy  or  by  bacterial  ex- 
amination. The  operative  mortality  was  slightly  over  11  per  cent. 
The  symptoms  are  not  strikingly  different  from  those  of  peritonitis 
from  other  causes.     The  treatment  is  evidently  operative. 

Bacteria  other  than  those  already  mentioned  and  than  the  common 
pyogenic  germs  may  occasionally  produce  a  primary  peritonitis.  A 
case  has  recently  been  observed  at  the  Johns  Hopkins  Hospital  in  which 
the  Bacillus  lactis  aerogenes  was  the  proved  agent. 

Nothing  need  be  added  to  what  has  already  been  stated  on  the  topics 
of  aseptic  peritoneal  inflammation  and  chronic  peritonitis.  Nor  is  it 
necessary  to  recapitulate  here  the  sources,  the  symptoms,  the  means 
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of  diagnosis,  etc.,  of  acute  septic  peritonitis.  In  fact,  every  word 
that  ]\Iunro  wrote  on  the  whole  subject  is  just  as  true  now  and  just 
as  apphcable  to  present  conditions  as  if  it  were  written  yesterda3\  His 
concise,  comprehensive  presentation  of  the  matter  is  masterly,  and 
should  be  carefully  read. 

The  great  mass  of  recent  literature  on  the  subject  has  to  do  chiefly 
with  the  treatment.  There  is  still  some  confusion  in  designating  the 
types  of  acute  peritonitis,  but,  happily,  that  is  growing  less.  The  dis- 
ease may  well  be  divided  into  the  local,  the  spreading,  and  the  diffuse 
forms;  even  then  we  but  designate  different  phases  of  the  same  process. 
This  division  is  by  no  means  ideal,  but  it  is  perhaps  less  indefinite 
than  others.  The  term  "  general  peritonitis  "  should  be  dropped.  It 
is  only  in  rare  instances  that  one  can  say  that  pus  is  present  everj'where 
in  the  peritoneal  cavity.  Halpenny  and  Gorrell  put  it  well  when  they 
remark,  "  in  most  instances  all  that  can  be  said  is  that  the  pus  was 
(or  was  not)  free  and  unconfined  and  present  (or  not)  in  all  the  opera- 
tive field." 

The  one  great  essential  of  successful  treatment  is  earlj^  operation. 
There  does  not,  nor  will  there  ever,  exist  a  method  of  treatment  that  will 
save  the  life  of  the  patient  from  whom  operation  has  been  too  long  with- 
held. Murphy,  to  whose  work  we  owe  so  much  of  our  present  success 
in  the  treatment  of  peritonitis  and  whose  statistics  of  results  are  remark- 
able, says  that  in  cases  where  "  the  process  has  been  going  on,  as  a  rule, 
from  five  to  six  days,  where  the  abdomen  is  distended  and  peristalsis  has 
ceased,  where  the  hippocratic  countenance  is  marked  and  the  pulse 
is  usually  though  not  invariably  rapid,  while  the  temperature  may  vary 
from  high  to  subnormal,"  he  has  never  seen  a  recovery  and  he  never 
expects  to.  Such  cases  are  toxic,  are  thoroughly  poisoned,  are  really 
moribund,  and  do  not  enter  to  any  great  degree  into  the  statistics  of  any 
operator  who  shows  a  very  low  mortality  rate.  This  fact  should  be  real- 
ized by  the  general  profession  to  a  far  greater  degree  than  is  apparent 
to-day.  When  Murphy  and  Deaver  and  others  publish  a  long  series 
of  cases  of  diffuse  peritonitis  operated  on  with  a  mortality  that  is  wholly 
or  practically  nil,  they  insist  that  they  are  not  speaking  of  delayed  cases, 
but  of  cases  which  have  come  to  operation  within  forty-eight  hours  or 
thereabouts  of  the  beginning  of  the  process.  The  fate  of  these  patients 
really  lies  in  the  hands  of  the  practitioner  who  is  first  called  to  attend 
them.  Neglect  to  summon  the  surgeon  is  nothing  less  than^  criminal. 
The  mortality  in  the  late  neglected  cases  of  peritonitis  is  and  always 
will  be  high  under  any  form  of  treatment. 

On  the  main  facts  of  treatment  of  the  early  cases  the  surgical  pro- 
fession is  agreed.  Prompt,  rapid  operation,  careful  administration  of 
the  anesthetic,  removal,  repair,  or  some  method  of  exclusion  of  the 
point  of  infection,  the  sitting  position  during  and  some  days  after 
operation,  as  complete  rest  as  possible,  drainage,  and  proctoclysis, 
are  the  essentials.     Into  the  details  it  would  be  superfluous  to  enter. 

There  are  still  a  few  surgeons  who  practice  irrigation  of  the  peri- 
toneal cavity,  and  in  their  hands  good  results  are  obtained.     The  loss 
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of  time  occasioned  by  the  use  of  the  procedure  (for,  if  used  at  all,  it  must 
be  done  most  thoroughly),  the  necessarily  increased  amount  of  handling 
of  the  intestines,  the  danger  of  carrying  infection  to  still  uninfected 
areas,  and  the  statistical  fact  of  better  results  by  simpler  procedures, 
prevent  its  adoption  by  surgeons  in  general  and  make  its  general  rec- 
ommendation unwise. 

The  so-called  Ochsner  treatment,  as  Munro  truly  remarks,  is,  for  the 
most  part,  best  adapted  for  use  in  the  treatment  of  inflammatory  proc- 
esses having  the  gall-bladder  or  the  appendix  for  a  focus;  its  employ- 
ment in  peritonitis  secondary  to  strangulation,  perforated  ulcers,  etc.,  is 
contra-indicated.  Its  importance  as  a  postoperative  measure  is  un- 
questioned. Its  application  as  a  primary  measure  is  much  misunder- 
stood. Ochsner  is  just  as  enthusiastic  an  advocate  of  early  operation 
as  any  other  surgeon.  If  a  surgeon  is  within  reach,  the  Ochsner  treat- 
ment should  not  be  considered  at  all  in  a  case  of  peritonitis  seen  in  the 
first  forty-eight  hours  or  thereabouts.  It  is  only  to  the  late  case,  the 
case  in  the  third,  fourth,  fifth,  etc.,  day  of  the  process,  that  even  that 
distinguished  surgeon  himself  would  apply  his  method  as  a  primary 
measure.  There  are  surgeons  who  operate  on  a  case  of  peritonitis, 
whatever  may  be  its  origin,  as  soon  as  they  see  it,  whether  it  be  in  the 
first  or  in  the  seventh  day  of  its  course.  The  period  of  the  process 
makes  no  difference.  On  the  other  hand,  there  are  others  who,  meeting 
with  the  disease  after  its  second  clay,  do  not  proceed  with  an  imme- 
diate operation,  but  try  to  assist  nature  in  localizing  the  process,  with 
the  object  of  operating  later  on  a  localized  collection  of  pus. 

My  own  practice  has  been  as  follows:  In  the  early  cases,  operate 
immediately;  in  the  later  cases,  with  the  patient  in  the  Fowler  position, 
with  proctoclysis  in  operation,  with  hot  applications  to  the  abdomen, 
institute  the  Ochsner  treatment  and  start  an  hourly  or  half-hourly 
pulse-chart.  A  pulse  that  under  these  conditions  shows  a  steady  rise  in 
rate  at  the  end  of  two  or  three  hours  indicates  the  need  of  immediate 
operation;  a  steadily  falling  pulse-rate,  on  the  other  hand,  shows  that 
the  infection  is  being  overcome  and  that  operation  m&,y  be  safely  post- 
poned.    Plainly  moribund  cases  are  not  subjected  to  operation. 

Crile  suggests  that  a  culture  be  taken  from  the  exudate  of  every  case 
of  peritonitis,  so  that  an  autogenous  vaccine  may  be  prepared,  if  neces- 
sary. Verbrycke  has  already  reported  a  case  in  which  an  autogenous 
vaccine  was  used. 

The  value  of  the  Mikulicz  suggestion  of  instituting  a  hyperleukocyto- 
sis  by  the  injection  of  nucleinate  of  soda  is  still  undecided.  De  Paoli  uses 
for  the  purpose  a  perfectly  pure  anhydrous  salt  of  nucleinic  acid,  and 
claims  that  the  disagreeable  after-symptoms  are  less  severe.  The 
injection  should  be  given  thirty-six  to  forty-eight  hours  before  the  con- 
templated operation. 

Siphonage  of  the  stomach-contents  through  the  nose,  the  introduc- 
tion of  salt  solution  into  the  intestine  by  cecostomy,  by  suturing  a 
catheter  into  the  cecum,  or  by  an  appendicostomy,  the  use  of  a  current 
of  oxygen  gas  introduced  into  the  peritoneal  cavity,  and  the  employ- 
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ment  of  camphorated  oil  for  retarding  absorption,  are  recent  measures 
offered  by  different  surgeons  as  adjuvants  in  the  treatment  of  peri- 
tonitis. There  is  no  apparent  reason  for  preferring  any  of  these  to  the 
methods  which  experience  has  proved  to  be  of  value. 

Kuhn  has  devised  an  ingenious  method  of  determining  the  extent 
and  even  carrying  out  treatment  of  inflammatory  exudates  in  the  peri- 
toneal cavity.  For  this  purpose  he  uses  long  and  short  specula  intro- 
duced through  small  incisions  in  the  abdominal  wall  at  points  distant 
from  the  seat  of  infection  and  supposedly  free  from  infection.  Like 
urethroscopes  and  proctoscopes,  the  specula  are  provided  with  obtura- 
tors and  electric  lamps.  He  claims  that  with  these  even  the  deepest 
portions  of  the  peritoneal  cavity  can  be  easily  and  safely  examined.  It 
can  be  determined  whether  or  not  an  infectious  process  is  localized; 
the  condition  of  the  intestinal  wall,  the  presence  or  absence  of  adhesions, 
the  character  and  limits  of  an  exudate,  and  even  the  necessity  or  non- 
necessity of  certain  operative  procedures  can  be  ascertained.  Lavage 
of  the  peritoneal  cavity  may  also  be  practised  through  one  or  more 
specula  introduced  through  one  or  more  incisions.  The  operative 
openings  may  serve  as  places  of  exit  for  drainage.  Grooved  specula 
or  those  with  blades  may  sometimes  be  used  with  advantage.  For 
some  years  Kuhn  has  used  these  instruments  in  the  treatment  of  all 
cases  of  peritonitis.  The  usual  operative  procedures  are,  however,  em- 
ployed in  the  removal  or  other  suitable  treatment  of  the  point  of  origin 
of  the  infection. 

The  method,  while  it  may  have  some  advantages,  seems  to  present 
many  possibilities  of  danger,  and  is  not  to  be  recommended  as  a  routine 
method  for  general  use.  In  the  hands  of  its  originator  it  has  apparently 
given  satisfactory  results. 
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CHAPTER  CXXIII. 
SURGERY  OF  THE  ESOPHAGUS.* 

By  Georg  Gottstein,  M.  D., 

Breslau. 

ESOPHAGOSCOPY. 

The  field  of  esophagoscopy  has  been  quite  unexpectedly  extended 
during  recent  years.  This  is  owing  principally  to  improvements  in 
the  armamentarium  by  American  and  French  as  well  as  German  and 
Austrian  operators.  In  the  first  place,  the  source  of  light  has  been 
greatly  improved.     The  new  instruments  with  external  illumination  all 


1  2 

Fig.  202. — 1,  Kahler's  Panelectroscope.     2,  Three-filament   Lamp. 

do  excellent  work.  Among  the  best  are  Briinings'  universal  electro- 
scope (Fig.  203),  Gottstein's  universal  light  concentrator  (Fig.  204),  and 
Kahler's  panelectroscope  (Fig.  202, 1).  The  source  of  light  in  these  three 
panelectroscopes  is  a  three-filament  lamp  (Fig.  202,  2).  Briinings'  pan- 
1  Supplementary  to  Chapter  XLVIII.,  Vol.  III.,  p.  780. 
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Fig.  203. — Brunings'  Panelectroscope. 


Fig.  204. — Universal  Light  Concextrator. 
(After  Gottstein.) 


Fig.  205. — Bkunings'  Extensible  Tube. 
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electroscope  represents  a  combination  of  the  old  Leiter  and  of  Casper's 
panelectroscopes;  Kahler's  is  an  improved  modification  of  Leiter's  instru- 


FiG.  206. — a,  Einhorn's  Esophagoscope,  with  Internal  Illumination;  b,  Jackson's  Esophago- 
scopE,  WITH  Internal  Illumination. 

ment;  while  Gottstein  modified  Casper's  panelectroscope  by  making  it 
extensible,  so  as  to  adapt  it  to  gullets  of  different  calibers  and  by  adding 


Fig.  207. — Brunings'  Extensible  Forceps. 


an  iritis-diaphragm  to  exclude  the  side  rays.     The  esophagoscopes  de- 
signed by  Einhorn  (Fig.  206,  a)  and  Jackson  (Fig.  206,  h)  work  with  inter- 


FiG.  208. — Attachments  for  Brunings'  Extensible  Forceps. 


nal  illumination.  Brunings'  extensible  tube  (Fig.  205)  offers  many  advan- 
tages.   Of  the  many  new  instruments  designed  for  therapeutic  purposes, 
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the  most  important  are  Briinings'  extensible  forceps  (Fig.  207),  with  its 
various  attachments  (Fig.  208),  Lerche's  (Fig.  209),  and  Jackson's  for- 


FiG.  210. — Jackson's  Forceps. 


ceps  (Fig.  210).     When  the  lesion  is  situated  in  the  upper  part  of  the 
gullet,  esophagoscopy  is  now  often  carried  out  in  the  sitting  posture. 

FOREIGN  BODIES. 
External  operation  for  the  removal  of  foreign  bodies  lodged  in  the 
esophagus  has  been  practically  superseded  in  recent  years  by  extraction 
through  the  esophagoscope.  An  extraordinarily  large  number  of 
foreign  bodies  have  been  extracted  in  this  way  by  von  Hacker,  Killian, 
Gottstein,  and  Kahler.  Esophagotomy  or  gastrotomy  was  found  neces- 
sary only  in  a  few  cases,  and  even  in  these  the  operation  had  usually 
been  preceded  by  attempts  to  extract  the  foreign  body  or  to  pass  a  sound, 
which  had  caused  impaction  of  the  foreign  body.  Extraction  of  a  for- 
eign body  through  the  esophagoscope  is  simplified  by  a  preliminary 
application  of  adrenalin  to  the  mucous  membrane  immediately  sur- 
rounding the  foreign  body,  an  important  i^rocedure  that  should  never 
be  neglected.  A  great  many  instruments  for  extracting  foreign  botlies 
have  been  brought  forward,  but  for  most  cases  Gottstein's  forceps,  the 
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jaws  protected  by  rubber  tubing,  will  be  found  to  answer  every  purpose. 
If  the  examination  is  followed  by  subcutaneous  emphysema,  indicating 
a  probable  perforation  of  the  esophagus,  or  if  a  mediastinal  abscess 
is  revealed  by  the  esophagoscope,  the  gullet  should  be  at  once  exposed 
by  a  mediastinotomy  through  the  neck  {mediastinotomia  collaris),  and 
tamponed,  but  not  opened.  In  this  way  Gottstein  avoided  an  otherwise 
certainly  fatal  termination  in  2  cases. 

PULSION  DIVERTICULA. 

Killian's  work  on  the  "  Pharyngeal  Opening  of  Esophagus  "  has  placed 
the  doctrine  of  pulsion  diverticula  on  a  new  basis.  He  demonstrated  the 
existence  of  an  esophageal  cardia  analogous  to  the  cardiac  orifice  of  the 
stomach,  situated  at  the  junction  of  the  pharj^ix  and  the  esophagus.  By 
means  of  hypopharyngoscopy  the  esophageal  cardia  can  be  seen  quite  dis- 


FiG.  211. 


-•  Pars  aryt.  laryng. 
-    Pars  cricoid  laryng. 
"    View  into  esophagus. 


Lip  of  pharyngeal  opening  of  esophagus. 
-View  of  Esophagus  in  Hypopharyngoscopy.     (After  Killian.) 


tinctly  (Fig.  211)  lying  behind  the  cricoid  cartilage.  The  cricopharyn- 
geal  muscle  (inferior  constrictor  of  the  pharynx)  may  be  divided  into  a 
pars  obliqua  and  a  pars  jundijormis  (Fig.  212);  the  latter  forms  the 
esophageal  cardia.  While  cardiospasm  produces  a  diffuse  dilatation 
of  the  entire  esophagus,  the  dilatation  in  cases  of  spasm  of  the  esophageal 
cardia  is  limited  to  the  weakest  portion  of  the  tube,  the  posterior  wall 


I  '"imiin"" 

•lum 
Trachea.   •— --V-t\i\vv>> 


-  Mus.  post. 

Pars  obliqua  of  mus, 

cricopharyng. 
Pars  fundiformis. 
-•   M.  cricopharyn. 
Levator  oesophagi. 

Trachea. 


Fig.  212. — An.\tomy  op  the  Region  of  the  Esophageal  Cardia.     (After  Killian.) 


between  the  pars  obliqua  and  the  pars  fimdiformis  (Fig.  213),  because 
the  esophagus  is  supported  in  front  by  the  cartilages  of  the  larynx,  and 
on  each  side  by  the  two  lobes  of  the  thyroid  gland.  This  affords  a 
simple  explanation  of  the  development  of  pulsion  diverticula.     During 
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recent  years  Lotheisen's  non-operative  method  of  dilating  the  esophageal 
cardia  at  the  diverticulum  by  means  of  an  inflatable  rubber  bulb  has 
been  repeatedly  employed.  Gottstein  obtained  good  results  in  3  cases 
of  small  diverticulum  by  this  method,  combined  with  the  use  of  a  sound, 
shown  in  Fig.  214.     The  effect  is  analogous  to  that  produced  by  dilat- 


Uvula 


Cornu  mag.  esophagoid.  — 


Pars  obliqua  of  m.  cricoph 


Diverticulum.' 
Pars  fundiformis  m.  cricopharyn. 


■  Thyroid  cartilage. 


Thyroid  gland. 
Levator  CESophagi. 


Esophagus.  Trachea. 

Fig.  213. — Position  of  Pulsion  Diveeticulum  of  Esophagus.     (After  KiUian.) 

ing  the  cardia,  namely,  stretching  of  the  muscle — in  this  case  the  muscle 
of  the  esophageal  cardia.  The  chlatation  must  be  done  carefully,  using 
air  rather  than  water,  because  the  position  of  the  diverticulum  behind 
the  larynx  is  prone  to  induce  an  attack  of  asphyxia. 

The  number  of  operations  performed  for  the  correction  of  pulsion 
diverticula  has  very  much  increased  during  the  last  few  years.     While 


Fig.  214. — Gottstein's   Dil.\ting  Sound  for  Pulsion  Diverticulum. 

in  1906  44  cases  were  published,  the  list  at  present  numbers  70,  with 
only  8  deaths.  The  total  average  mortality  is,  therefore,  more 
than  11  per  cent.,  but  has  a  much  lower  percentage  during  the  last 
three  or  four  years,  as  most  of  the  deaths  occurred  more  than  about 
four  years  ago.  The  most  popular  operation  consists  in  the  intro- 
duction  of    sutures   in    three   layers,   with   tamponade   of    the   modi- 
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astinum.  Goldmann  recently  recommended  that  the  operation  be  per- 
formed in  two  stages:  at  the  first  operation  the  sac  is  Hgated  at  the 
base  with  silk  and  the  tip  secured  with  sutures  in  the  upper  angle  of  the 
wound.  Extirpation  is  not  performed  until  one  week  later,  in  order  to 
avoid  infection  of  the  mediastinum  by  esophageal  secretions.  This 
method  appears  to  be  suitable  only  for  small  diverticula;  if  the  sac  is 
large,  ligation  may  easily  cause  distortion  or  angulation  of  the  esophagus. 
The  after-treatment  is  facilitated  by  a  preliminary  gastrostomy,  or  by 
instituting  rectal  feeding  during  the  first  three  to  five  days. 

CARDIOSPASM. 
The   treatment   of   cardiospasm   has   made   considerable   progress 
during  the  last  few  years.     The  operative  procedure,  after  von  Mikulicz, 
has  been  almost  entirely  abandoned  in  favor  of  dilatation,  after  Gott- 


FlG.  215. — Gottstein's  Dilating  Sound  for  Chrunu.  Cardiospasm. 

stein.  For  dilatation  of  the  cardia  Geissler  designed  a  sound  contain- 
ing a  tube  of  webbing  between  two  rubber  tubes.  This  has  not  proved 
to  be  a  serviceable  instrument  in  practice,  as  it  is  apt  to  slip  into  the 


Fig.  216. — Brunings'  Dilator  for  Cardia. 


esophagus  or  into  the  stomach  during  dilatation.  Gottstein  modified 
it  by  adding  a  constriction  at  the  middle  and  thus  rendered  the  method 
practicable.     The  bulb  is  filled  with  water  and  can  be  gradually  dis- 

The  German  "ilfundwinkel"  is  presumably  a  typist's  error,  it  should  be  "TFund- 
winkel." 
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tended  to  12  or  14  cm.  (Fig.  217).  Excellent  results  have  been  ob- 
tained in  this  way.  Up  to  1908  Gottstein  treated  6  cases,  and  since 
then  8  more,  with  brilliant  therapeutic  results.     Some  of  the  patients 


Fig.  217. — Gottstein's  Dilating  sound  for  Chronic  Cardiospasm. 

put  on  as  much  as  70  pounds  during  the  year  following  the  operation. 
Other  successful  cases  are  reported  by  Wilms,  Graff,  Erdmann,  Wendel, 


Fig.  218. — Lerche's  Dilator  for  Cardia. 


Bonsdorff,  and  Makkas.     This  dilating  sound  is  introduced  in  the  same 
way  as  any  other  sound. 

Dilatation  through  the  esophagoscope  has  been  recently  attempted. 
Instruments  have  been  constructed  by  Briinings  (Fig.  216)  and  Lcrche 
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(Fig.  218),  who  also  report  complete  recoveries  obtained  by  their  use. 
von  Mikulicz's  operation  is  now  limited  to  cases  in  which  it  is  found 
impossible  to  pass  the  dilating  sound  through  the  cardia. 

ARTIFICIAL  SUBSTITUTES   FOR  THE  ESOPHAGUS. 

Three  different  methods  have  been  tried  during  the  last  few  years  in 
attempts  to  produce  an  artificial  esophagus.  The  first  (Gluck)  consists 
in  performing  a  preliminary  external  esophagotomy  and  a  gastrostomy, 
and  connecting  the  two  fistulous 
openings  by  a  rubber  tube,  through 
which  the  food  is  carried  from  the 
mouth  to  the  stomach.  Gluck  and 
Perthes  each  performed  this  opera- 
tion in  1  case.  Perthes'  patient,  a 
six-year-old  boy  with  an  imperme- 
able stricture  caused  by  swallowing 
lye,  was  able  to  take  bread  and 
meat,  as  well  as  liquids,  after  the 
operation. 

A  second  method  was  proposed 
by  Wullstein  in  1904,  and  in  1907 
E.  Bircher  reported  2  similar  opera- 
tions by  H.  Bircher.  Bircher  makes 
two  vertical  incisions  from  the  left 
submaxillary  region  to  the  costal 
arch,  forming  a  strip  of  skin  on 
the  sternum  a  little  to  the  left  of 
the  median  line.  The  edges,  hav- 
ing been  undermined  for  1  to  2  cm., 
are  then  united  by  shotted  sutures 
in  front,  and  a  tube  lined  with  epi- 
dermis is  thus  produced.  The  distal 
edges  of  the  two  incisions  are  then 
united  over  this  new  tube,  so  that 
the  artificial  canal  is  completely 
covered  with  skin.  It  was  intended 
later  to  attach  the  upper  end  of  the 
tube  with  sutures  to  an  esophageal, 
and  the  lower  to  a  gastric,  fistula. 
Both  patients  died  before  the  union 
between   the   cutaneous  canal  and 

the  fistulous  openings  could  be  completed,  the  cause  of  death  being 
pulmonary  embolism  and  perforation  of  the  esophageal  cancer  into  the 
lung. 

The  third,  and  most  promising  operation,  first  performed  by  Roux, 
of  Lausanne,  in  1907,  consists  in  transplanting  a  portion  of  jejunum  under 
the  skin  of  the  chest  wall.  Roux  resects  a  piece  of  sufficient  length 
from  the  jejunum  (Figs.  219  and  220)  which,  owing  to  its  peculiar  blood- 


FlG.    219. ROUX'S    ESOPHAGOJEJUNOGASTROS- 

TOMY. 

Isolating  loop  of  jejunum. 
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supply  through  straight  vessels  (vasa  recta),  can  be  successfully  isolated. 
The  aboral  (distal)  extremity  is  fastened  to  a  gastric  fistula,  while  the 
oral  (proximal)  end  is  brought  out  through  the  abdominal  wound  (Fig. 
220).  Through  a  vertical  incision  a  little  to  the  left  of  the  episternal 
notch  the  skin  of  the  chest  wall  is  tunneled  by  a  dressing  forceps  (Fig. 
221),  and  the  segment  of  jejunum  drawn  through  the  tunnel  with  dress- 
ing forceps  introduced  from  above  (Figs.  222  and  223).  The  end  of  the 
segment  is  later  united  to  the  esophagostomy  opening.  Roux  operated 
for  the  first  time  on  a  boy  six  years  old,  w^ho  was  provisionally  fed 
through  a  funnel  introduced  into  the  artificial  esophagus. 


Fig.  220. — Roux's  Esophagog.^strojejunostomy. 
Implantation  of  aboral  (distal)  end  of  jejunum  into  anterior  wall  of  stomnrh. 

Wullstein  had  recommended  this  operation  as  early  as  1904,  with  the 
modification  of  drawing  the  section  of  jejunum  through  the  gastro- 
colic ligament  in  order  to  avoid  pressure  on  the  transverse  colon.  Her- 
zen  operated  in  this  way  for  the  first  time  in  1908  on  a  girl  twenty  years 
old,  and  obtained  a  complete  recover}^;  the  patient  is  now  taking  bread, 
scraped  meat,  and  eggs  by  mouth.  The  advantage  of  using  the  jejunum 
for  the  artificial  esophagus  lies  in  the  fact  that  it  possesses  peristaltic 
movements,  which  in  Herzen's  case  could  be  distinctly  seen  at  every 
mouthful.     It  is  not  certain,  however,  that  the  nutrition  of  the  excised 
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Fig.  221. — Roux's  Esophagojejdnogastrostomy. 
Placing  the  loop  on  the  chest  wall  to  determine  the  length. 


c-^ 


Fig.  222. — Roux's  Esophagojejdnogastrostomy. 
Tunneling  the  skin  of  the  chest  wall. 
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Fig.  223. — Roux's  Esophagojejunogastrosto.my. 
Drawing  the  loop  of  jejunum  through  the  skin  funnel. 


Fig.  224. — Roux's  Esophagojejcnog.\strostomy. 
The  loop  of  jejunum  fixed  in  position  under  the  skin. 
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piece  of  jejunum  would  prove  sufficient  in  all  cases.  Kocher  observed 
necrosis  in  the  case  of  an  elderly  individual.  Roux's  and  Herzen's 
patients  were  under  thirty.  In  1909  Rydygier  reported  a  case  in 
which  death  occurred  from  bronchopneumonia  before  the  second  part 
of  the  operation  was  performed,  five  weeks  after  the  first.  Rydygier 
agrees  with  Roux  that  the  operation  should  be  performed  in  two  stages, 
with  a  preliminary  gastrostomy.  In  1911  Kelling,  of  Dresden,  utilized 
the  transverse  colon  for  an  artificial  esophagus,  but  it  was  found  to  be 
too  short,  and  for  this  and  other  reasons  also  the  operation  is  not  to  be 
recommended. 

OPERATIONS  ON  THE  ESOPHAGUS  IN  SAUERBRUCH'S  CABINET. 

Resection  and  anastomosis  of  the  esophagus  in  a  Sauerbruch  cabinet, 
which  four  years  ago  were  quite  novel  operative  procedures,  have  been 
further  elaborated  during  recent  years.  Although  the  results  so  far 
obtained  in  human  surgery  are  anything  but  encouraging,  it  is  to  be 
hoped  that  by  perfecting  the  technic  of  these  operations  we  shall  soon 
be  enabled  by  their  means  to  secure  radical  cures. 

There  are  three  difficult  problems  in  intrathoracic  surgery  of  the 
esophagus:  The  danger  of  pneumothorax.  The  low  resistance  of  the 
pleura  to  infection.  The  technical  difficulty  of  uniting  the  two  esopha- 
geal extremities,  or  the  esophagus  with  the  stomach. 

The  comparative  merits  of  positive  and  negative  pressure  have  been 
discussed  in  Vol.  III.,  p.  559,  and  in  Vol.  VI.,  p.  953.  The  danger  of 
pneumothorax  can  be  entirely  eliminated  by  operating  either  under 
positive  or  under  negative  pressure;  but  infection  of  the  pleura  can  be 
avoided  only  by  the  most  scrupulous  asepsis  and  by  selecting  those 
procedures  which  make  it  possible  to  resect  without  opening  an  infected 
cavity.  [See  also  Vol.  VI.,  pp.  968-973  (Meltzer's  chapter),  and  Vol. 
VI.,  pp.  395-399  (Brewer's  chapter),  for  Esophageal  Operations  under 
Insufflation  Anesthesia. — W.  W.  K.] 

The  greatest  difficulty  is  encountered  in  securjng  absolutely  safe 
union  of  the  esophageal  extremities  after  resection. 

Indications  for  Resection  of  the  Esophagus. — According  to  Sauer- 
bruch, the  only  absolutely  favorable  cases  are  those  of  carcinoma  of  the 
cardiac  portion  in  the  initial  stage;  relatively  favorable  are  the  neo- 
plasms situated  from  3  to  5  cm.  above  the  cardia,  and  those  situated 
from  18  to  22  cm.  below. the  teeth.  In  all  others  the  radical  operation 
is  for  the  present  contraindicated  on  account  of  the  technical  difficulties. 
A  necessary  condition  for  the  operation  is  that  the  tumor  be  easily  iso- 
latable.  This  must  be  determined  not  by  clinical  methods,  nor  by 
Rontgenography  or  esophagoscopy,  but  solely  by  an  exploratory  thora- 
cotomy, which,  like  exploratory  laparotomy  during  the  early  period 
of  abdominal  surgery,  needs  to  be  employed  oftener  than  is  now  the 
case.  A  stenosis  of  the  esophagus  should  never  be  subjected  to  opera- 
tion unless  the  diagnosis  of  cancer  has  been  previously  confirmed  by 
excising  a  portion  of  the  tumor  for  microscopic  examination. 
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Resection  of  the  Cardia  (after  Sauerbruch  and  Tiegelj. — After  it 
has  been  determined  by  a  preliminary  exploratory  thoracotomy  that 
the  tumor  can  be  readily  isolated,  the  adhesions  are  separated,  the 
tendinous  portion  of  the  diaphragm  divided  down  to  the  hiatus  (esophagi, 
and  the  trunks  of  the  pneumogastric  nerves  isolated.  If,  on  account 
of  adhesions,  injury  of  these  nerves  is  unavoidable,  the  nerves  must  be 
smoothly  divided.  A  rubber  tube  is  now  passed  around  the  esophagus 
and  traction  made  to  put  it  on  a  stretch  (Fig.  225).     A  cone  of  stomach 


Art.  sin.  gast 


Diaphragm, 


Aorta. 
Spinal  column. 
Esophagus. 


Fig.  225. — Resection  of  the  Cardia  in  Sauerbruch's  Cabinet.     (After  Sauerbruch.) 
Showing  method  of  making  traction  upon  the  esophagus  with  a  rubber  tube  after  it  has  been  isolated. 

w^all  is  drawn  into  the  thorax  and  the  stomach  mobilized  by  dividing 
the  lesser  omentum  in  layers.  The  remaining  steps  of  the  operation 
may  be  performed  in  one  of  two  ways: 

(a)  Invagination  Method  in  Two  Stages.— A  glove-finger-shaped 
invagination  is  made  in  the  stomach  wall,  thereby  eliminating  the 
possibility  of  infection  of  the  thoracic  cavity  from  the  esophagus. 
At  the  end  of  one  to  two  weeks  the  invaginated  cone  is  amputated 


Fig.  226. — Tiegel's  Esophagogastrostomy  Button.      Fig.  227 


-Tiegel"s  Esophagog-\strostomt 
Button  in  Situ. 


through  a  gastrotomy  opening,  followed  immediately  by  closure  of  the 
abdominal  cavity.  This  operation  is  possililo  only  with  small  tumors 
of  the  cardia. 

(fe)  One  Stage  Operation  with  Primary  Union  of  Esophagus  and 
Stomach. — In  this  method  sutures  are  uncertain,  and  a  button,  such 
as  those  designed  by  Payr  and  by  Tiegel  (Figs.  220  and  227),  which  are 
very  serviceable,  is  to  be  preferred.     The  button  is  introduced  into  the 
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esophagus  before  the  operation,  the  tube  simply  tied  off,  and  after  a 
clamp  has  been  applied,  divided  (Fig.  228).  The  stomach  is  then 
divided,  and  sutures  accurately  placed  in  two  layers.  A  small  cone 
of  stomach  wall  is  then  picked  up,  a  small  opening  made,  and  the 
button,  which  is  fastened  to  the  esophagus,  inserted.     Two  purse-string 


Fig.  228. — Resection  op  the  Tumor  After 
Clamps  Have  Been  Applied  to  Esoph- 
agus AND  Stomach.     (After  Tiegel.) 

Drawing  up  a  cone  of  stomach  wall  for  the  pur- 
pose of  making  the  button  anastomosis. 


Fig.  229. — Securing  the  Stump  of  the  Stom- 
ach WITH  Accurately  Placed  Sutures. 
(After  Sauerbruch.) 

Introduction  of  the   esophageal   button   after   a 
double  purse-string  suture  has  been  placed. 


sutures,  previouslj^  introduced  one  above  the  other,  are  then  drawn 
together  and  tied,  after  invaginating  the  end  of  the  esophagus  (Fig.  229). 
The  cardiac  end  of  the  stomach  is  now  fixed  in  the  thoracic  cavity  by 
suturing  both  edges  of  the  diaphragm  accurately  around  the  stomach 
(Fig.  230). 


Pericardium 


Lob.  inf.  pul.  sin. 


Sutures  fixing  the  stomach 
to  the  diaphragm 


Line  of  sutures  clos- 
ing the  stomach. 


Vert,  column. 
Gastro-esophageal  sutures. 


Fig.  230. — Complete  Esophagogastrostomy  After  Resection.     (Sauerbruch.) 
The  two  edges  of  the  diaphragm  are  accurately  sutured  to  the  stomach. 


As  yet  no  radical  cure  has  been  effected  by  resection  of  the  esophagus. 
Sauerbruch  is  the  only  operator  who  has  had  patients  survive  resection — 
1  five  days,  1  eight  days,  and  1  two  weeks.  The  operation  has  been 
performed  so  far  by  von  Mikuhcz,  5  cases;  Anschiitz,  1;  Sauerbruch,  10; 
Tuffier,  3;  Wendel,  2;  Kiittner,  6;  W.  Meyer,  Tiegel,  and  Ki'immel, 
each  1  case.     Kiittner  and  Schmieden  strongly  recommend  the  two- 
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stage  operation.  Exploratory  thoracotomj-  has  been  frequently  per- 
formed with  good  results  (von  Mikulicz,  Sauerbruch,  Friedrich,  Kuttner, 
Schmieden,  and  W.  Meyer). 
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CHAPTER  CXXIV. 
THE  SURGERY  OF  THE  STOMACH.^ 

By  a.  W.  Mayo  Robson,  F.R.C.S., 

London. 

GASTROJEJUNAL  AND   JEJUNAL  ULCER.^ 

One  of  the  most  serious  complications  of  gastro-enterostomy  is 
jejunal  or  gastrojejunal  ulcer,  the  former  being  wholly  in  the  jejunum, 
the  latter  at  the  margin  of  the  gastro-enterostomy  opening. 

Figure  231  shows  a  gastrojejunal  ulcer,  the  result  of  an  infected 
hematoma. 

Mayo  believes  that  the  greater  number  if  not  all  gastrojejunal  ulcers 
are  due  to  technical  failures  in  the  operation  of  gastro-enterostomy, 
whereas  true  jejunal  ulcers  may  be  unavoidable. 

In  the  Mayo  clinic,  out  of  1141  gastro-enterostomies,  so  far  as  could 
be  ascertained,  there  had  been  no  case  of  pure  jejunal,  though  there 
had  been  an  operative  experience  of  three  gastrojejunal,  ulcers:  (1)  The 
result  of  an  impacted  Murphy  button,  causing  symptoms  three  years 
and  nine  months  after  operation,  the  button  having  been  retained  in 
the  stomach.  The  ulcer  was  excised  and  another  operation  performed 
over  a  Mayo-Robson's  bone  bobbin,  the  patient  making  a  good  recovery. 
(2)  The  result  of  retention  of  infected  suture,  occurring  seven  months 
after  operation.  The  ulcer  was  excised  and  another  gastro-enterostomy 
performed,  the  patient  making  a  good  recovery.  (3)  The  result  of  an 
infected  hematoma  in  the  suture  line.  The  whole  of  the  opening 
including  the  ulcer  was  excised  two  and  a  half  ye^rs  later  and  Fin- 
ney's operation  performed. 

It  would  seem  from  a  study  of  reported  cases  that  no  one  type  of 
gastro-enterostomy  renders  the  patient  immune  from  this  form  of 
ulcer. 

My  own  view  of  the  cause  is  that  sufficient  care  is  not  exercised  in 
dieting  patients  who  have  undergone  the  operation  of  gastro-enterostomy, 
and  that  hyperchlorhydria  and  sepsis  combine  to  produce  the  ulcera- 
tion. 

The  Mayo  type  of  the  posterior  no-loop  operation  appears  to  be  the 
one  least  Hkely  to  be  followed  by  jejunal  or  gastrojejunal  ulcer. 

In  order  to  prevent  this  complication,  absorbable  material  should 
only  be  used  for  the  marginal  sutures,  and  the  after-care  of  the  patients 
from  a  dietary  point  of  view  should  receive  more  attention.     The 

1  Supplementary  to  Chapter  XLIX.,  Vol.  III.,  p.  825. 

2  In  Vol.  III.,  p.  901,  the  subject  has  already  been  considered. 
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danger  arises  not  only  from  pain  and  recurrence  of  symptoms  of  ulcer, 
but  also  from  the  fear  of  perforation.  The  danger  of  perforation  is 
greater  after  posterior  than  after  anterior  gastro-enterostomy,  as  in 
the  latter  omental  adhesions  frequently  tend  to  prevent  direct  perfora- 
tion into  the  peritoneal  cavity. 

A  valuable  paper  on  this  subject  was  published  by  Herbert  J. 
Paterson/  in  which  he  refers  to  2  cases  of  his  own  and  to  61  recorded 
cases.  He  recommends  that  the  anastomotic  opening  should  be  care- 
fully examined,  and  if  small  it  should  be  enlarged  or  a  new  gastro- 


Uleer  of  Duodenura 


Qistro— leju  rval  Ulcer 

Fig.  231. — Gastrojejunal  Ulcer,  the  Result  of  Infected  Hematoma.     (Mayo. 


jejunostomy  performed.  In  case  of  recurrence  he  advises  a  modifica- 
tion of  Roux's  operation  by  implanting  the  proximal  limb  of  the  jejunum 
into  the  stomach,  so  that  the  alkaline  bile  and  pancreatic  fluids  may  be 
diverted  into  the  stomach. 

I  consider  that  the  special  form  of  operation  necessary  for  any  case 
can  only  be  decided  on  when  the  abdomen  is  oi)ened  and  the  condition 
of  the  diseased  parts  ascertained. 

If  jejunal  or  gastrojejunal  ulcer  has  been  diagnosed  by  a  renewal 
of  gastric  symptoms  at  some  interval  after  the  operation  of  gastro- 
'  Proc.  Royal  Soc.  Medicine,  June,  1909. 
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enterostomy,  and  the  case  fails  to  yield  to  general  treatment,  the  only 
course  open  to  the  surgeon  is  to  perform  abdominal  section  and  thor- 
oughly to  examine  the  jejunum  at  or  near  the  point  of  anastomosis. 
If  the  diagnosis  is  confirmed  there  are  three  courses  open: 

(1)  If  the  ulceration  is  at  the  gastrojejunal  anastomosis  and  the 
original  ulcer  at  the  pylorus  or  in  the  duodenum  is  healed,  the  jejunum 
may  be  detached  from  the  stomach,  the  ulcerated  area  excised,  and  the 
openings  in  the  stomach  and  jejunum  closed.  This  I  have  performed 
successfully  on  three  occasions. 

(2)  If  the  pyloric  or  duodenal  ulcers  in  healing  have  led  to  stenosis, 
a  new  gastro-enterostomy  may  be  performed,  either  by  selecting  another 
convenient  site  on  the  posterior  wall  of  the  stomach  and  performing 
Roux's  operation,  or  by  doing  an  anterior  gastro-enterostomy  after 
Roux's  method. 

(3)  If  the  ulceration  is  jejunal,  the  diseased  part  of  the  jejunum 
may  be  excised  and,  according  to  the  healthy  condition  or  otherwise  of 
the  duodenum  and  pylorus,  the  healthy  jejunum  may  be  united  end  to 
end,  or  a  new  gastro-enterostomy  may  be  performed  at  a  fresh  site  by 
Roux's  method. 

The  operation  of  jejunal  excision  I  have  adopted  successfully  on 
three  occasions. 

SO-CALLED  CHOLELITHIC  AND  APPENDICULAR  DYSPEPSIA. 

The  frequent  association  of  cholelithiasis  with  gastric  symptoms 
has  been  well  known  for  many  years,  and  as  Graham  has  recorded:^ 
"  The  sudden,  irregular,  mild  dyspeptic  attacks  are  quite  as  typical 
of  gall-bladder  disturbance  as  are  the  severe  typical  attacks  which, 
as  a  rule,  supplant  the  mild." 

There  are  the  mild  attacks  characterized  by  flatulency  soon  after 
food,  discomfort  or  even  pains  of  short  duration,  passing  off  without 
special  treatment  or  after  eructation  of  wind  or  perhaps  slight  vomiting, 
and  there  are  the  more  severe  seizures  equally  sudden  and  equally 
irregular,  but  lasting  longer  and  accompanied  by  mote  pain  and  marked 
tenderness  in  the  epigastrium  or  in  the  right  hypochondrium.  The  pain 
is  increased  by  food  and  exercise,  and  may  be  affected  by  respiration 
so  as  to  resemble  a  pleurisy.  A  feeling  of  nausea  or  even  sickness  lead- 
ing to  vomiting  may  be  present. 

The  irregularity  of  the  attacks,  the  sequence  of  a  slight  icteric 
tinge  in  the  conjunctiva,  and  the  almost  universal  presence  of  a  tender 
spot  on  pressure  midway  between  the  umbilicus  and  the  right  costal 
margin,  usually  enable  the  disease  to  be  distinguished  from  gastric  ulcer. 

In  chronic  appendicitis  the  symptoms  may  altogether  resemble 
gastric  trouble,  the  pain  being  above  the  umbilicus,  worse  after  food, 
and  sometimes  accompanied  by  vomiting,  occasionally  even  of  blood. 
There  is  usually  absence  of  fever  or  swelling  in  the  region  of  the  ap- 
pendix, and  some  physicians  aver  that  there  is  no  tenderness  or  rigidity 
over  the  cecum.  With  the  latter  observation  I  cannot  concur,  as  I 
1  Jour.  Minnesota  State  Med.  Assoc,  April  1,  1910. 
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have  usually  found  tenderness  at  McBurney's  point  and  some  rigidity  of 
the  recti  at  one  time  or  another;  moreover,  the  symptoms  are  more 
irregular,  not  occurring  every  day  or  at  the  same  time  after  food,  and 
rarely  is  any  temporary  relief  given  by  the  taking  of  food,  as  so  often  is 
the  case  in  genuine  ulcer  of  the  stomach. 

The  grouping  of  the  symptoms  may  point  so  strongly  to  organic 
disease  of  the  stomach  or  duodenum  that  it  is  of  the  utmost  importance 
to  bear  the  appendix  in  mind,  both  in  the  diagnosis  and  treatment  of  all 
gastric  affections. 

When  operation  is  decided  on,  it  should  also  be  remembered  that  the 
discovery  of  a  diseased  appendix  does  not  exclude  the  possibility  of  co- 
existing stomach  trouble,  nor  that  the  discovery  of  ulcer  of  the  stomach 
or  duodenum  demanding  operation  does  not  exclude  the  presence  of  a 
chronic  appendicitis,  which  without  attention  might  keep  up  gastric 
symptoms. 

Although  many  surgeons  have  recognized  the  frequency  with  which 
chronic  appendicular  disease  is  associated  with  gastric  sj'mptoms, 
the  profession  is  indebted  to  Wm.  J.  Mayo  for  drawing  particular 
attention  to  it.  A  valuable  paper  on  Appendix  Dyspepsia  was  also 
written  by  B.  G.  A.  Moynihan.^ 

It  is  interesting  to  note  that  an  examination  of  the  appendices 
removed  in  association  with  gastric  and  duodenal  ulcers  and  \^dth  so- 
called  pyloric  spasms  by  W.  C.  MacCarty  and  Bernard  F.  McGrath 
shows  that  there  is  a  higher  percentage  of  appendices  with  partially 
or  completely  obliterated  lumen  in  these  conditions  than  among  general 
autopsies  or  even  in  operations  for  appendicitis.^ 

This  raises  the  question  of  the  possibility  of  an  etiologic  relationship 
between  the  appendix  and  pathologic  conditions  in  the  stomach, 
duodenum,  bile-passages,  and  pancreas,  which  they  think  may  be  ex- 
plained on  the  lines  of  development  and  blood  and  nerve  supph'. 

Other  articles  bearing  on  this  subject  worth  referring  to  are — an 
address  by  Moynihan^  on  "  Correlation  of  Symptoms  and  Signs  in 
Some  Abdominal  Diseases,"  and  a  paper  by  Axel  Borbjaerg''  on 
*'  Stomach  Symptoms  in  Intestinal  Disease." 

Personally,  I  think  a  more  likely  explanation  is  the  influence  of 
pathogenic  bacteria,  which,  occupying  the  gastro-intestinal  canal,  not 
only  produce  characteristic  pathologic  lesions  there,  but  invade  the 
channels  leading  out  of  the  intestine,  and  thus  lead  to  appendical, 
biliary,  and  pancreatic  troubles. 

ACTINOMYCOSIS   OF   STOMACH. 

In  abdominal  actinomycosis  it  may  be  difficult  to  determine  the 
organ  originally  affected,  hence,  though  the  stomach  has  been  obviously 
involved  in  several  cases  of  abdominal  actinomycosis,  the  extent  of  the 

1  Brit.  Med.  Jour.,  Jan.  19,  1910. 
-  Annals  of  Surfj;.,  1910. 
3  Brit.  j\led.  Jour.,  Feb.  17,  1912. 
*  Ugeskrift  for  Larger,  Oct.  19,  1911. 
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disease  has  usually  rendered  it  impossible  to  say  that  the  gastric  affec- 
tion was  primary. 

In  the  case  mentioned  below,  on  which  I  operated  in  December, 
1910,  there  was  no  record  of  the  patient's  having  chewed  straw  or 
swallowed  anything  that  might  give  rise  to  disease,  nor  was  there 
any  evidence  pointing  to  the  primary  involvement  of  any  other  organ 
than  the  stomach. 

The  following  is  the  report  of  the  case  that  came  under  my  care : 

Mrs.  W.,  aged  sixty,  was  well  up  to  January,  1910,  when  she  began 
to  suffer  from  pain  and  discomfort  in  the  upper  abdomen  and  to  lose 
flesh;  her  appetite  was  very  poor  and  she  is  reported  to  have  suffered 
from  indigestion.  Pain  was  not  a  prominent  symptom  and  did  not  bear 
any  very  definite  relation  to  food.  In  May  a  tumor  was  discovered  in 
the  epigastrium,  after  which  the  loss  of  flesh  became  more  rapid.  When 
I  saw  her  in  November  the  epigastrium  was  occupied  by  a  tumor  ex- 
tending across  the  middle  line  on  both  sides,  but  the  bulk  of  the  sweUing 
was  on  the  left,  extending  upward  beneath  the  left  costal  arch.  The 
skin  over  the  tumor  was  thickened  and  edematous,  and  the  abdominal 
swelling  appeared  to  be  adherent  to  the  anterior  abdominal  wall.  On 
giving  soda-water  to  inflate  the  stomach,  a  resonant  area  corresponding 
to  the  stomach  appeared  in  front  of  the  main  part  of  the  tumor.  An 
examination  of  the  blood  and  urine  revealed  nothing  abnormal.  The 
temperature  had  been  normal  throughout  the  illness.  On  December 
6,  1910,  a  vertical  incision  was  made  a  little  to  the  right  of  the  middle 
line.  The  abdominal  wall  was  found  to  be  much  thickened  and  edema- 
tous, and  no  distinction  could  be  made  between  muscle  and  fascia. 
On  dissecting  carefully  downward  an  abscess-cavity  was  opened  con- 
taining about  a  teaspoonful  of  thick,  creamy  pus.  This  cavity  was 
scraped  out  and  purified,  and  a  further  dissection  was  made  and  a 
larger  cavity  opened,  which  proved  to  be  the  stomach,  there  being  no 
distinction  between  the  tissues  of  the  viscus  and  the  abdominal  wall. 
The  cavity  was  drained  until  the  following  day,  the  wound  being 
closed  quite  up  to  the  tube.  An  examination  of  the  pus  showed  the 
presence  of  mycelium  of  actinomyces.  The  day  after  operation  the 
stomach-drain  was  removed  and  the  patient  was  fed  by  rectum.  Potas- 
sium iodid  was  administered  in  the  rectal  injections.  Gastric  juice 
drained  through  the  sinus,  which  gradually  closed  and  the  wound 
healed  completely.  The  patient  left  the  nursing  home  relieved  and  cer- 
tainly looking  better,  but,  although  general  treatment  was  carried  out 
subsequently  and  the  patient  was  able  to  take  food,  she  gradually  failed, 
and  died  May  6,  1911,  five  months  after  operation. 

In  over  50  per  cent,  of  cases  of  abdominal  actinomycosis  the  cecum 
is  the  part  first  attacked. 

Grill  says  that  of  77  abdominal  cases  treated  surgically,  45  died, 
22  recovered,  and  10  were  improved. 

Frazier  (See  Vol.  I.,  p.  524)  states  that  the  mortality  in  abdominal 
actinomycosis  in  the  United  States  has  been  71  per  cent,  of  all  cases 
collected. 
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GASTROPTOSIS. 

Illustrations  of  Eve's  operation  for  gastroptosis  were  given  in  the 
original  chapter  on  Gastric  Surgery,  Vol.  III.,  p.  839. 

Up  to  March  1,  1910,  Eve  had  operated  on  20  consecutive  cases  of 
well-marked  gastroptosis.  In  11  cases  performed  by  his  own  method, 
he  reports  satisfactory  results. 

Return  of  displacement  does  not  occur,  for  he  has  examined  his  cases 
at  considerable  intervals  after  operation,  and  never  found  the  greater 
curvature  of  the  stomach  at  a  lower  level  than  two  finger-breadths 
below  the  costal  margin  in  the  left  nipple  line. 

He  concludes  that  gastro-enterostomy  should  if  possible  be  avoided 
in  these  cases,  and  should  only  be  performed  in  gastroptosis  with 
dilatation  and  atony  and  when  hematemesis  is  associated. 

The  operation  is  performed  as  follows :  A  sand-bag  is  placed  beneath 
the  lower  thorax,  as  for  operations  on  the  liver;  the  abdomen  is  opened 
to  the  left  of  the  middle  line,  and  the  liver  well  raised  and  held  up  by  an 
assistant,  the  lesser  omentum  being  thus  fully  exposed.  If  the  thorax  is 
very  long  and  narrow,  a  head  lamp  is  advisable.  The  stomach  is  sus- 
pended by  four  or  five  interrupted  silk  sutures,  passed  above  through 
the  upper  part  of  the  gastrohepatic  omentum  and  below  through  the 
lesser  curvature.  Advantage  is  taken  of  the  fact  that  the  gastro- 
hepatic omentum  close  to  its  attachment  to  the  diaphragm  and  trans- 
verse fissure  of  the  liver  is  much  thicker  than  lower  down;  but  if  the 
whole  membrane  is  equally  thin  the  sutures  are  passed  above  through 
the  liver  itself,  just  anterior  to  the  transverse  fissure.  This  is  rarely 
necessary.  Below,  the  sutures  are  carried  through  the  serous  and  mus- 
cular coats,  just  in  front  of  the  attachment  of  the  lesser  omentum, 
the  vessels,  of  course,  being  avoided.  The  suture  furthest  on  the  right 
is  not  placed  quite  up  to  the  pylorus,  in  order  that  when  the  sutures 
are  tied  the  pyloric  end  of  the  lesser  curvature  may  be  on  a  slightly 
lower  level  than  the  portion  on  the  cardiac  side.  A  very  long  needle- 
holder  is  required  in  passing  the  sutures  above  under  the  diaphragm. 

EXCISION   OF   CHRONIC  ULCERS   OF   THE   STOMACH. 

The  origin  of  cancer  from  gastric  ulcer  is  only  another  instance 
added  to  many  of  which  we  have  knowledge  of  the  effect  of  persisting 
irritation  in  establishing  malignant  changes. 

Wm.  J.  Mayo^  says:  "  In  connection  with  gastrojejunostomy,  if 
an  ulcer  exists  in  the  stomach  it  should  be  excised  if  possible."  Ex- 
cision gets  rid  of  the  disease  and  prevents  a  possible  secondary  cancer- 
ous degeneration.  In  no  less  than  59.3  per  cent,  of  cases  of  cancer  of  the 
stomach  on  which  I  have  operated,  the  history  pointed  strongly  to  ulcer 
as  the  primary  cause. 

L.  B.  Wilson  and  W.  C.  MacCarty,  as  the  result  of  numerous 
observations  on  specimens  or    autopsies  from  the  Rochester  Clinic,^ 

1  Surg.,  Gyn.,  and  Obst.,  May,  190S. 

2  Amer.  Jour.  Med.  Sci.,  Dec,  1909. 
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all  of  which  had  been  carefully  microscoped  and  photographed  to  illus- 
trate the  paper,  state  that  "  the  reports  on  specimens  removed  at 
operation  during  the  last  decade  have  practically  settled  the  question 
as  to  the  very  frequent  occurrence  of  gastric  carcinoma  on  the  site  of 
previous  ulcer." 

For  ulcers  lying  in  the  pyloric  end  of  the  stomach,  Rodman's  opera- 
tion of  partial  gastrectomy,  with  complete  closure  of  the  duodenum  and 
stump  of  the  stomach  and  an  independent  gastrojejunostomy,  is  the 
most  efficient  procedure.  This  operation  is  really  an  application  of 
the  well-known  Billroth  operation  to  a  new  purpose,  and  is  capable  of 
giving  excellent  results. 


Fig.  232. — Tr.\.nsgastric  Excision  of  Calloused  I'i  i  i  h  '>i  hie  Posterior  Wall  op  the  Body  op 
THE  Stomach,  Showing  Anterior  Wall  of  thi  mi.m\ch  Open  and  the  Ulcer  Exposed. 
The  Dotted  Lines  Show  Proposed  Site  of  ExcibiON.     (Mayo.) 


In  "  saddle  "  ulcers  of  the  lesser  curvature  and  in  ulcers  of  the 
anterior  stomach  wall,  resection  can  be  readily  carried  out.  The  scar 
of  an  ulcer  causing  hour-glass  contraction  can  be  best  removed  by 
partial  gastrectomy  of  the  ulcerated  segment  and  end-to-end  union. 

There  are,  however,  a  number  of  chronic  ulcers  of  the  posterior 
stomach  wall  much  more  difficult  to  deal  with,  and  for  these  Wm.  J. 
Mayo  has  succeeded  in  making  a  transgastric  excision  of  the  ulcer 
through  an  incision  in  the  anterior  stomach  wall.  He  has  performed  the 
transgastric  operation  for  removal  of  adherent  calloused  ulcers  of  the 
posterior  wall  of  the  body  of  the  stomach  five  times,  without  leakage 
or  evidences  of  infection,  and  with  the  recovery  of  the  patient  in  each 
instance.     The  steps  of  the  operations  are  as  follows: 

VOL.  VI — 31 
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The  gastrohepatic  and  gastrocolic  omenta  are  opened  above  and 
below  the  ulcer.  Gauze  protection  is  introduced,  adhesions  are  care- 
fully separated,  and,  if  possible,  the  surface  of  the  ulcer  is  cut  free  from 
the  posterior  attachments  without  opening  the  stomach.  A  piece  of 
gauze  is  packed  into  the  denuded  area  behind,  and  in  all  but  one  of  the 
cases  this  temporary  pack  was  adequate  to  stop  hemorrhage  without 
the  ligation  of  vessels.  The  anterior  wall  of  the  stomach  is  opened, 
and  with  the  fingers  behind,  the  entire  ulcerated  surface  is  pressed 


Fig.   233. — Ulcer   E.xcised,  and  the  Through-and-thruugh   Mucous  Suture  Parti.^llt   Com- 
pleted.     (Mayo.) 

through  the  anterior  incision  and  the  ulcer  excised  (Fig.  232).  The 
gap  is  sutured  with  through-and-through  sutures  of  chromic  catgut 
from  the  mucous  side  transversely,  and  this  suture  line  is  further  pro- 
tected by  several  mattress  sutures  of  linen,  ai^plied  from  the  mucous 
side  to  prevent  separation  due  to  the  early  absorption  of  the  catgut 
(Fig.  233).  The  anterior  wall  of  the  stomach  is  then  closed.  Several 
rubber-tissue  drains  are  carried  do^Aii  behind  the  stomach  and  brought 
out  at  the  upper  end  of  the  abdominal  wound  as  a  safeguard  (Fig.  234). 
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Lewis  Pilcher  in  May,  1907,  made  a  transgastric  excision  of  the 
posterior  wall  of  the  stomach  in  a  similar  manner,  with  a  successful 


Fig.  234. — Anterior  Wall  of  the  Stomach  Sutured.     Rubber-tissue  Drains  in  Place.     (Mayo.) 

outcome.  A  report  of  the  case  was  published  in  the  Long  Island  Med. 
Jour.,  May,  1908,  p.  187. 

Figures  232,  233,  and  234  illustrate  Wm.  J.  Mayo's  paper. 

DILATATION  OF  THE  PYLORUS  IN  PYLOROSPASM. 

Einhorn  recently  made  attempts  to  stretch  the  pylorus  by  the 
introduction  of  specially  constructed  instruments  (pylorodilators) 
(Fig.  235).  He  did  it  once  in  a  case  of  congenital  stenosis  of  the  py- 
lorus in  an  infant  six  weeks  old  and  twice  in  spasmodic  contraction  of 
the  pylorus  in  adults.  The  history  of  the  case  of  congenital  stenosis  of 
the  pylorus  is  as  follows: 

Ezra  p.  L ,  aged  seven  weeks,  was  well  until  two  weeks  after  birth.     He 

then  began  to  vomit  after  every  meal.  At  the  same  time  he  became  weaker  and  was 
constipated.     He  weighed  10  pounds  at  first  and  7f  pounds  when  five  weeks  old. 

Present  state:  Stomach  dilated,  greater  curvature  extending  to  one  finger  be- 
low the  navel.  Vomits  after  every  feeding.  Two  to  three  hours  after  nursing  the 
stomach  is  found  to  contain  a  considerable  quantity  of  coagulated  milk.  The 
stomach  was  washed  out  twice,  but  the  symptoms  continued.     A  diagnosis  of  con- 
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genital  stenosis  of  the  pylorus  and  consequent  dilatation  of  the  stomach  was  made 
by  several  clinicians,  including  myself. 

A  miniature  duodenal  bucket  was  twice  introduced  and  left  in  the  digestive 
apparatus  of  the  infant  for  four  and  six  hours  respectively.  In  withdrawing  the 
bucket  it  was  found  that  it  did  not  pass  the  pylorus.  I  then  introduced  a  tinj'  piece 
of  a  perforated  olive-shaped  metal  (3  mm.  diameter  and  6  mm.  long)  on  a  silk  thread 
and  left  it  in  the  digestive  canal  for  six  hours.  In  drawing  the  thread  upward  a  resist- 
ance was  encountered,  which  appeared  to  show  that  the  olive  had  passed  the  pylorus 
and  was  lodged  within  the  duodenum.  Over  the  thread  I  then  introduced  an  inflat- 
able catheter  which  on  reaching  the  duodenum  was  filled  with  air  by  means  of  a 
glass  syringe.  In  withdrawing  the  dilating  catheter  a  distinct  resistance  was  en- 
countered at  the  pylorus,  but  the  same  was  overcome  with  the  application  of  some 
force.  Within  the  stomach  no  resistance  was  felt  until  the  cardia  was  reached.  At 
this  point  the  air  was  liberated  and  the  instrument  easily  withdrawn,  also  the  thread 
with  the  olive. 

The  infant  began  to  retain  its  feedings  and  to  pick  up.  It  gained  a  half-pound 
within  two  weeks.  Later,  however,  the  vomiting  re-appeared.  One  month  after 
the  first  stretching  of  the  pylorus  the  same  procedure  was  repeated  with  good  re- 
sults. 


Fig.  235. — Einhorn's  Pyloric  Dilator. 
A,  Rubber  bag  with  gauze  envelope  in  collapsed   shape;  B,  rubber  bag  with  gauze  envelope  when  in- 
flated with  air;  C,  stop-cock. 

This  mode  of  treatment  may,  Dr.  Einhorn  thinks,  find  appHcation 
in  specially  selected  cases,  principally  of  pylorospasm  due  to  gastric 
ulcer  or  to  remote  reflexes. 


THE    THREAD    TEST    FOR  THE  RECOGNITION   OF  ULCERS   OF  THE 
UPPER  DIGESTIVE   TRACT. 

Einhorn^  described  a  method  which  he  states  permits  us  to  recog- 
nize and  to  localize  ulcers  along  the  upper  digestive  tract  (esophagus, 
cardia,  lesser  curvature  of  the  stomach,  pylorus,  duodenum).  The 
method  consists  in  having  the  patient  swallow  at  night  before  retiring 
the  duodenal  bucket  with  a  braided  silk  thread  attached,  and  removing 
it  the  following  morning  in  the  fasting  condition.  The  thread  is 
fastened  in  such  a  manner  that  it  can  travel  for  a  distance  of  75  cm.  from 
the  teeth. 

A  distinctly  brownish  discoloration  on  the  thread,  due  to  blood,  sig- 
nifies the  presence  of  ulceration.  The  distance  of  this  spot  from  the 
lips  marks  its  location. 

1  Med.  Record,  April  3,  1909. 
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Figures  236  and  237  illustrate  the  result  of  the  thread  test  in  ulcers 
of  the  different  regions  of  the  digestive  tract. 

The  author  states  that  rarely  does  it  occur  that  the  duodenal  bucket 
shows  an  impregnation  mark  of  blood  in  persons  who  do  not  present  the 
usual  symptoms  of  ulcer.  It  is  then  difficult  to  decide  whether  the  blood- 
stain be  due  to  an  exaggerated  pulling  of  the  thread  from  the  duodenum 
over  a  normal  or  slightly  congested  mucosa  of  the  stomach  or  over  an 
ulcer. 

Gross^  regards  the  use  of  Einhorn's  bucket  and  thread  test  as  un- 
reliable in  duodenal  ulcer,  and  advocates  instead  the  use  of  his  duodenal 
tube  with  its  little  silver  ball. 

THE    USE    OF    THE    DUODENAL    BUCKET     FOR    DIFFERENTIATING 
BETWEEN  STRICTURE  AND   SPASM   OF  THE  PYLORUS 

Einhorn-  states  that  the  duodenal  bucket  has  been  of  great  assist- 
ance in  differentiating  between  a  real  stricture  of  the  pylorus  and  a 
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Fig.  236. — The  Duoden.-vl  Bucket  with  Thread  and  Blood-stains. 

The  arrow  shows  the  position  of  the  reddish-brown  spot.     No.  1,  Red  spot  from  35-39  cm.;  No.  2, 

trace  of  brown  discoloration  from  41-54  cm.;  No.  3,  reddish-brown  from  50-51  cm. 
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Fig.  237.— Same  as  Fig.  236. 
No.  4,  Reddish-brown  spot  from  47-53  cm.;  No.  5,  brownish  discoloration  at  60  cm.;  No.  6,  brownish 


discoloration  at  62  cm. 


spastic  condition  of  this  organ.     If  the  bucket  was  found  to  have  passed 

the  pylorus,  as  may  be  recognized  by  first  feeling  a  slight  resistance  in 

iMed.  Record,  April  22,  1911.  ^  mJQoig  yi^^   Jq^j..,  June,  1910. 
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withdrawing  the  bucket  through  the  duodenum  and  pylorus;  second, 
by  the  contents  of  the  bucket,  which,  if  from  the  duodenum,  show  a 
golden-yellow  or  greenish  color  from  admixture  of  bile  and  often  an 
alkaline  reaction;  third,  by  the  thread  showing  a  golden-yellow  color 
from  the  bucket  upward  for  about  10  to  15  cm.  (the  part  of  thread  which 
was  beyond  the  pylorus),  while  the  rest  of  the  thread  remains  unstained, 
then  it  is  known  that  no  real  stricture  exists,  and  we  must  ascribe  this 
condition  rather  to  a  spastic  form  of  contraction  of  the  pylorus.  If, 
however,  the  bucket  did  not  pass  the  pylorus,  then  it  was  known  that 
as  yet  a  spastic  condition  could  not  be  excluded,  unless  the  experiment 
has  been  repeated  quite  frequently. 

ENDOSCOPIC  EXAMINATION  OF   THE   STOMACH. 

1.  Direct  Vision  Esophagogastroscopy. — To  Kussmaul  belongs  the 
merit  of  having  first  attempted  to  make  an  endoscopic  examination  of 
the  stomach  per  "vias  naturales."  In  a  lecture  published  in  1868  he 
described  his  observations  on  a  tolerant  patient,  a  "sword-swallower," 
the  interior  of  whose  stomach  he  demonstrated  to  the  Freiburg  Society 
of  Naturalists  by  means  of  a  straight  gastroscopic  tube  47  cm.  long  and 
13  mm.  in  diameter;  the  illumination,  however,  was  too  feeble  for  the 
method  to  be  of  much  practical  use.  Killian  was  more  successful  with 
this  method  thirty  years  later,  as  the  employment  of  the  Kirstein  head 
lamp  provided  better  illumination.  Chevalier  Jackson  in  1905  sub- 
stituted a  terminal  small  metallic  filament  lamp  for  the  proximal  source 
of  light;  he  used  tubes  70  and  80  cm.  long.  In  an  illustrated  monograph 
published  in  1907  Jackson  gave  colored  drawings  of  a  large  number  of 
observations  on  normal  and  pathologic  stomachs.  This  method  of 
direct  vision  is  suitable  enough  for  the  examination  of  the  region  of  the 
cardia,  but  in  the  collapsed  empty  stomach  there  is  always  danger  of 
traumatism  in  ulcerated  conditions,  and  it  is  rarely  possible  with  a  long 
narrow  open  tube  to  make  anything  like  a  complete  survey  of  the  gastric 
interior.  William  Hill  recently  (1910)  modified  Killian's  instrument 
by  adding  a  plain  glass  slanting  window  at  the  proximal  end  of  the 
endoscope,  together  with  a  tap,  for  purposes  of  inflation;  bj^  means  of 
this  instrument  the  stomach  can  be  more  efficiently  and  more  safely 
directly  inspected  when  fully  inflated  with  air.  It  is  obvious,  however, 
that  a  direct  vision  endoscope,  with  a  small  field  of  vision  not  much 
larger  than  a  threepenny  bit  (10  cent  coin),  must  be  very  inferior 
to  an  indirect  vision  periscopic  apparatus  on  the  princijile  of  the 
cystoscope  with  a  large  field  of  the  dimension  of  half  a  crown  [hali  a 
dollar). 

2.  Indirect  Vision  Qastroscopy. — After  Nitzc  had  perfected  his 
cystoscope  he  turned  his  attention  in  1879  to  endoscopy  of  the  stomach, 
but  while  he  recognized  that  the  stomach  should  be  accessible  to  endo- 
scopic examination,  he  assumed,  in  spite  of  Kussmaul's  experience,  that 
a  rigid  straight  gastroscope  could  not  be  passed,  and  he,  therefore,  con- 
structed a  jointed  instrument  which  could  be  inserted  in  a  flexible  con- 
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dition  and  afterward  straightened.  The  illumination,  however,  was 
apparently  so  poor  that  a  satisfactory  inspection  of  the  inflated  stomach 
was  never  achieved  by  Nitze's  periscope. 

In  1881  Mikulicz  was  more  successful  in  actually  obtaining  very  fair 
views  of  the  interior  of  the  inflated  stomach  by  means  of  a  rigid  indirect 
optical  apparatus.  He  discarded  the  straight  tube,  however;  his  gas- 
toscope  was  a  rigid  periscope  65  cm.  long  and  14  mm.  in  diameter  bent  at 
an  angle  of  150  degrees  at  the  junction  of  the  middle  and  distal  thirds. 
This  bend  in  the  instrument  Mikulicz  thought  necessary  on  account  of 
the  projection  of  the  lower  dorsal  vertebrae,  and  to  enable  the  part  con- 
taining the  terminal  prism  to  project  comfortably  forward  into  the 
stomach.  This  method  of  gastroscopy  failed  to  conform  to  endoscopic 
requirements  in  an  essential  particular,  viz.,  the  instrument  was  passed 
blindly,  guided  by  touch  instead  of  under  vision  throughout;  and  on 
account  of  fatal  perforations  occurring  this  method  soon  became  obso- 
lete, though  it  has  been  recently  (1909)  resuscitated  by  Souttar  and 
Theodore  Thompson,  who  have  also  had  mishaps. 

In  1895  Rosenheim  employed  a  straight  gastroscope  made  up  of  an 
optical  tube  and  of  an  inflating  and  illuminating  tube  enclosed  in  an 
outer  straight  metallic  sheath.  If  this  outer  metallic  tube  had  been 
passed  through  the  gullet  into  the  stomach  under  direct  vision  by  means 
of  proximal  illumination,  Rosenheim  would  have  solved  the  problem  of 
safe  and  efficient  gastroscopy  by  a  combination  of  the  direct  and  in- 
direct vision  methods;  but  not  being  an  esophagoscopist,  he  stuck  to  the 
faulty,  blind  method  of  introducing  his  rigid  straight  tube.  Rosenheim's 
gastroscope  has  not  been  extensively  used,  for  gastrologists  shrank  from 
pushing  a  rigid  tube  into  the  stomach,  and  we  find  that  in  1896  Kelling 
and  Kiittner  returned  to  the  principle  of  the  jointed  gastroscope  as 
originally  employed  by  Nitze.  Kelling's  instrument  was  introduced  in  a 
flexible  condition  and  then  rendered  rigid  by  an  ingenious  mechanism,  and 
made  to  assume  the  same  shape  as  the  Mikulicz  gastroscope,  that  is  to 
say,  its  lower  third  was  at  an  angle.  This  beak  of  Kelling's  instrument 
was  so  constructed  that  the  terminal  prismatic  window  could  be  made 
to  revolve.  In  1897  an  important  improvement  in  Rosenheim's  method 
was  made  by  Rewidzoff;  for  the  outer  metallic  tube  he  substituted  a 
flexible  gum  elastic  sheath;  this  was  first  blindly  passed  into  the  stomach 
and  the  right  periscopic  tube  afterward  inserted  through  it.  Kausch, 
of  Berlin,  has  recently  employed  a  gastroscope  constructed  by  Lowen- 
stein  on  this  principle. 

Loening  and  Stieda  have  substituted  an  India-rubber  outer  tube, 
which  is  first  passed  blindly  by  the  aid  of  a  mandrin.  With  these  later 
instruments,  once  they  have  been  inserted  into  the  stomach  without 
mishap,  an  excellent  exploration  of  the  gastric  interior  (with  the  excep- 
tion of  the  cardia)  can  be  made ;  their  only  shortcoming  is  that  they  can- 
not be  passed  under  direct  vision  through  the  esophagus  and  cardia, 
in  fact,  they  are  purely  gastroscopes  and  not  esophagogastroscopes. 
Loening  and  Stieda's  published  results  form  the  most  important  contri- 
bution to  gastroscopic  findings  which  had  then  appeared. 
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3.  Combined  Direct  and  Indirect  Vision  Esophagogastroscopy. 

— In  1909  William  Hill  pointed  out  that  the  ideal  gastroscope  ought  to 
include  an  outer  straight  metallic  endoscopic  tube  which  should  first 
be  passed  into  the  stomach  under  direct  vision,  and  the  optical  tube 
could  then  be  safely  inserted  through  it.  The  demand  for  this  combina- 
tion of  the  direct  and  indirect  vision  methods  seems  sufficiently  obvious, 
and  it  is  remarkable  that  it  has  taken  over  forty  years  to  evolve  a  really 


Fig.  238. — Diagram  to  Show 
■  THE  Passage  of  Hill's 
Direct  Vision  Inflating 
Esoph'ago  gastroscope 
throdgh  the  Phrenocar- 
DiAC  Portion  of  the  Gul- 
let with  the  Aid  of 
Brtjt^ings'  Hand-lamp. 


Figs.  239  and  240. — The  Hill-Herschell  Method  of  Esoph.\go- 
gastroscopy. 

Fig.  239  shows  the  straightening  of  the  spine  in  examining  the  upper 
part  of  the  gastric  cavity  in  the  sitting  position. 
Fig.  240  shows  the  forward  protrusion  of  the  neck  and  thorax  in 
examining  the  lower  portion  of  the  interior  of  the  stomach,  includ- 
ing the  pyloric  antrum. 


acceptable  method  of  gastroscopy.  The  apparatus  devised  by  Hill,  in 
conjunction  with  Herschell,  consists  essentially,  as  will  be  seen  by  refer- 
ence to  the  accompanying  illustrations,  of  combining  Killian's  direct 
vision  esophagogastroscope  (as  modified  for  inflation  by  Hill)  with  the 
straight  indirect  periscopic  tube  similar  to  that  made  for  Loening  by 
Heynemann,  of  Leipsig.  A  gastroscope  on  the  same  principle,  but 
differing  in  detail,  has  recently  been  brought  out  independently  by  For- 
amitti,  of  Vienna. 
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Technic. — The  technic  of  the  passage  of  the  outer  indirect  vision 
tube  is  practically  identical  with  that  of  direct  esophagoscopy.  The 
patient,  if  tolerant,  can  be  examined  in  the  upright  position  under 
cocain  anesthesia,  but  for  prolonged  examinations  the  dorsal  position 
on  a  table  is  preferable;  most  serious  work,  however,  demands  general 
anesthesia,  chloroform  being  the  anesthetic  of  choice  unless  the  patient 
is  very  debilitated  and  suffers  from  a  weak  heart,  when  C.  E.  mixture 
or  ether  by  the  open  method  is  indicated. 

An  injection  of  morphin  and  scopolamin  twenty  minutes  before  the 
examination  serves  to  prevent  excessive  secretion  and  reduces  the 
amount  of  anesthetic  necessary.  If  the  patient  has  had  no  food  for 
twelve  hours  it  will  rarely  be  found  necessary  to  resort  to  lavage  of  the 
stomach.  If,  however,  food  residues  are  found  present  in  passing  the 
direct  vision  endoscope,  the  viscus  can  be  easily  washed  out  through  it 
with  a  rubber  tube  attached  to  Sonoran's  aspirator.  No  fluid  must  be 
left  in  the  stomach,  for,  as  Herschel  has  pointed  out,  when  inflation  is 
commenced  this  will  be  churned  up  into  froth,  which  will  partially  ob- 
scure the  view. 

The  outer  tube  of  the  esophagogastroscope  is  passed  under  direct 
vision  by  the  aid  of  either  Briinings'  hand  lamp  or  of  Kirstein's  head 
lamp,  and  the  region  of  the  cardia  is  then  examined  under  inflation. 

Before  passing  the  inner  optical  tube  the  window  and  the  hand  lamp 
are  removed,  and  a  handle  can  be  substituted  for  the  latter  and  the 
perforated  cap  takes  the  place  of  the  glass  window;  the  optical  tube 
is  now  inserted  through  the  cap  and  the  outer  tube,  but  inflation  should 
be  commenced  before  the  end  of  the  former  reaches  the  stomach  in 
order  to  prevent  contact  with  the  mucosa,  which  may  soil  the  window 
of  the  periscope  and  obscure  vision. 

The  first  thing  to  do  on  insertion  of  the  optical  tube  is  to  localize 
the  fold  at  the  upper  margin  of  the  entrance  to  the  pyloric  antrum 
which  appears  as  a  very  prominent  landmark;  with  this  as  a  starting- 
point  the  pyloric  canal  and  pylorus  should  be  first  inspected.  The  rest 
of  the  stomach  can  then  be  explored  by  gradually  withdrawing  and 
orientating  the  gastroscope  until  the  cardiac  orifice  is  reached,  when 
the  light  appears  to  go  out;  this  region,  together  with  the  subphrenic 
portion  of  the  esophagus,  can  only  be  inspected  by  means  of  the  direct 
vision  outer  tube,  i.  e.,  by  direct  esophagogastroscopy.  With  a  fully 
inflated  stomach  the  rugae  and  convolutions  of  the  mucosa  almost  com- 
pletely disappear;  with  moderate  inflation,  however,  these  are  plainly 
visible.  Blood-vessels,  more  especially  engorged  veins,  form  a  promi- 
nent feature  in  cases  of  portal  congestion,  but  usually  the  blood-vessels 
are  not  very  marked,  except  along  the  lesser  curvature.  Multiple 
hemorrhagic  erosions  (gastrotaxis) ,  definite  chronic  peptic  ulcers,  malig- 
nant growths  wath  or  without  ulceration,  hour-glass  constrictions,  and 
pyloric  stenosis  can  be  readily  recognized  when  the  gastroscope  is  in  the 
stomach,  even  by  those  who  have  had  little  experience  in  endoscopic 
examinations  and  interpretations. 

The  chief  difficulty  experienced  by  the  beginner  is  in  moving  the 
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end  of  the  instrument  so  that  the  window  is  an  inch  or  so  from  the 
anterior  or  from  the  posterior  wall,  or  from  the  anterior  curvature  on  the 
right  and  the  greater  curvature  and  fundus  on  the  left.  This  change 
of  position  of  the  tip  of  the  instrument  is  an  anteroposterior  plane  and 
in  a  lateral  plane  is  accomplished  by  manipulating  the  spine,  e.  g., 
by  raising  or  lowering  the  shoulder-blades  or  by  bending  the  dorsal 
spine  laterally  to  the  right  or  left;  but  these  manipulations  can  readily 
be  learned  with  a  little  practice.  Movements  due  to  beating  of  the  heart 
and  of  the  aorta,  and  to  respiration,  more  especially  from  contraction 
of  the  diaphragm,  do  not  materially  interfere  with  the  view  in  a  moder- 
ately inflated  stomach,  but  air  distention  does  not  altogether  abolish 
the  peristaltic  contractions  of  the  viscus,  and  in  moderate  inflation  the 
pyloric  canal  can  readily  be  seen  to  close  up  and  then  open;  it  is  only  in 
the  latter  phase  that  the  pyloric  orifice  can  be  seen;  as  the  window  of 
the  gastroscope  is  usually  nearly  3  inches  from  the  pyloric  opening  the 
latter  is  much  diminished  in  the  picture,  and  is  seen  as  a  black  round 
hole  about  the  size  of  the  top  of  a  lead  pencil. 

Lower  or  Laparogastroscopy. — Examination  of  the  interior  of  the 
stomach  through  a  gastrotomy  orifice  has  been  emploj'ed  by  Roosing,  of 
Helsingf ors,  and  others ;  a  cystoscope  can  be  used  after  the  stomach  has 
been  filled  with  water.  A  better  view  of  the  region  of  the  cardia  is 
obtained  by  this  method  than  by  any  other,  but  it  cannot  have  any 
wide  application  in  surgery.  It  has  been  emploj'ed  mostly  for  purposes 
of  anatomic  and  physiologic  study,  and  has  served  to  confirm  the  ob- 
servations made  by  upper  gastroscopy  "per  vias  naturales." 
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GASTRIC  SKIAGRAPHY. 

Skiagraphy,  in  its  recent  applications,  affords  one  of  the  most  im- 
portant aids  in  the  diagnosis  of  gastric  diseases,  and  in  defining  exactly 
the  shape,  position,  and  movements  of  the  stomach.     (See  p.  1008.) 
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RELATIONS  OF  THE  MESOCOLIC  BAND    TO  GASTRO-ENTEROSTOMY. 

Wm.  J.  Mayo^  has  pointed  out  the  variabiUty  of  the  peritoneal 
reflection  over  the  hgament  of  Treitz,  and  the  desirability  of  trimming 
this  reflection  back  to  expose  the  origin  of  the  jejunum  in  the  operation 
of  gastro-enterostomy. 


F.  1^: 


^ 


■i-  -i-i  e  %  . 


■A.,<i\T 


FiQ.  241. — Showing  Extensive  Peritoneal.  Fold  which  Turns  the  Intestine  to  the  Right. 

(Mayo.) 


Figs.  241  and  242  show  the  position  of  the  jejunum  before  and  after 
the  trimming,  and  how  the  denuded  surface  of  the  jejunum  may  be  util- 
ized to  apply  to  the  posterior  surface  of  the  stomach  through  the  vascular 
space  in  the  mesocolon  on  the  left  of  the  duodenojejunal  juncture. 
1  Annals  of  Surg.,  Jan.,  1908. 
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Fig.  242. — The  Peritone.\l  Fold  Separated.     (Mayo.) 

Dotted  line  shows  proper  situation  for  a  no-loop  gastro-enterostomy.       X  marks  the  point  in  the 

transverse  mesocolon  where  the  stomach  is  to  be  brought  out. 

This,  he  believes,  to  be  the  best  method  of  performing  posterior  gastro- 
enterostomy without  a  loop. 

THE    GASTRIC    LYMPHATIC    SYSTEM    AND    ITS    BEARING    ON    GAS- 
TRECTOMY FOR  CARCINOMA. 

Anatomic  Considerations. — The  work  of  J.  K.  Jamieson  and 
J.  F.  Dobson  on  the  lymphatic  connections  of  the  stomach  has  added 
considerably  to  our  knowledge  of  the  subject.  It  is  based  on  the  exam- 
ination of  thirt}^  stomachs  injected  by  the  method  devised  bj'  Gerota. 

An  exact  knowledge  of  the  lymphatic  connections  of  the  stomach 
is  of  great  practical  importance,  and  during  recent  years  a  good  deal  of 
attention  has  been  given  to  the  subject.  Practically,  our  knowledge  of 
it  is  recent,  and  dates  from  the  appearance  of  the  memorable  work  of 
Cuneo.  His  researches  into  the  anatomy  of  the  lymphatics  of  the  stom- 
ach and  their  importance,  in  view  of  the  spread  of  malignant  disease, 
have  excited  general  attention,  and  have  resulted  in  considerable  modi- 
fications in  operative  technic.  The  involvement  of  the  lymphatic 
glands  of  the  stomach  in  conditions  other  than  malignant  is  a  subject 
of  which  little  is  known.  It  is  recognized  that  the  glands  may  be  en- 
larged and  indurated  in  cases  of  ulcer  of  the  stomach,  simulating  malig- 
nant disease  to  such  an  extent  that  errors  in  diagnosis  and  treatment 
have  not  infrequently  resulted.  Whether  the  affection  of  the  glands  in 
such  cases  ever  proceeds  beyond  a  chronic  inflannnation  it  is  difficult  to 
say.  It  is  possible  that  suppuration  may  occur  in  these  glands  in  cases 
of  peptic  ulcer;  this  may  be  an  explanation  of  those  occasional  cases  of 
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Fig.  243. — Lymphatics  of  the  Stomach:  Anterior  View.     (Jamieson  and  Dobson.) 


Fig.  244. — Lymphatics  of  the  Stomach:  The  Organ  Has  Been  Lifted  Up.    (Jamieson  and  Dobson.) 

subdiaphragmatic  abscess  which  arise  during  the  course  of  this  disease, 
and  which  are  usually  attributed  to  a  subacute  or  chronic  perforation 
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of  the  stomach.  This,  however,  is  mere  speculation,  though  the  point 
may  be  worthy  of  investigation.  LetuUe  considers  that  glands  in  the 
walls  of  the  stomach  may  not  infrequently  become  diseased,  and  may 
give  rise  to  such  conditions  as  "tuberculous  abscess  opening  into  the 


I 


Fig.  245. — Lymphatics  of  the  Stomach  Seen  from  Above.     Drawn  on  a  Larger  Scale.     (Jamie- 
son  and  Dobson.) 


stomach,"  "acute  interstitial  abscess  of  the  stomach  wall/'  and  "fistula 
and  perforation  in  gastric  cancer." 

Whatever  be  the  changes  in  the  lymphatic  apparatus  which  occur  in 
the  more  simple  diseases  of  the  stomach,  there  is  no  tloubt  of  the  im- 
portance of  their  affection  in  malignant  disease.  The  brilliant  essay 
by  Cuneo   contains   a  most  exhaustive  examination  of  this  subject. 
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He  considers  that  the  lymphatic  vessels  in  the  wall  of  the  stomach 
play  a  most  important  part  in  facilitating  the  growth  of  the  primary 
tumor.  This  is  especially  so  with  regard  to  the  well-known  tendency  of 
gastric  cancer  to  extend  along  the  lesser  curvature  from  the  pylorus. 
The  equally  well-known  fact  of  the  comparative  integrity  of  the  duod- 
enum is  not  so  easily  explained  by  the  disposition  of  the  lymphatics. 
As  there  is  a  communication  between  both  the  subserous  and  the  sub- 
mucous plexuses  of  the  stomach  and  duodenum,  it  is  obvious  that  the 
duodenum  may  possibly  become  invaded  from  the  pylorus  by  the  ex- 
tension of  cancer  along  either  plexus. 

The  invasion  of  the  lymphatic  glands  in  gastric  carcinoma  is  of  the 
greatest  practical  interest.  This  invasion  takes  place  by  a  process  of 
embolism;  cells,  or  small  masses  of  cells,  become  detached  from  the 
primary  growth  and  are  carried  along  the  lymphatic  vessels  to  the  cor- 
responding glands.  There  seems  to  be  no  doubt  that  the  emboli  are 
always  arrested  at  the  first  gland  which  they  can  reach  (the  primary 
gland),  and  that  they  do  not  pass  on  to  a  secondary  gland  until  the 
process  of  growth  in  the  primary  gland  has  advanced  to  a  marked  ex- 
tent. Cuneo  speaks  of  the  affection  of  the  primary  glands  as  "immedi- 
ate adenopathies,"  and  of  the  secondary  glands  as  ''distant  adenop- 
athies." Histologic  examination  of  the  glands  of  the  stomach  in  cases 
of  malignant  diseases  has  been  made  by  numerous  observers,  notably 
Carle  and  Fantino,  Cuneo,  and  Borrmann. 

Cuneo  found  that  the  glands  of  the  lesser  curvature  were  involved 
in  87  per. cent,  of  cases  examined,  the  glands  of  the  greater  curvature 
in  66  per  cent.;  he  has  only  seen  the  retropyloric  glands  (the  group 
termed  subpyloric)  invaded  in  2  cases.  He  believes  that  a  marked 
preference  is  shown  toward  invasion  of  the  glands  of  the  lesser  curvature, 
Lengemann  found  that  the  coronary  glands  were  diseased  in  50  per  cent, 
of  the  cases,  the  glands  along  the  greater  curvature  in  37  per  cent.,  and 
the  retropyloric  glands  (the  subpyloric  group)  in  60  per  cent.  A  marked 
divergence  of  opinion  is  here  shown  as  to  the  extent  of  the  invasion  of 
the  subpyloric  group.  Anatomic  observation  would  seem  to  demon- 
strate the  fact  that  Lengemann's  statistics  are  most  likely  to  be  correct. 

Cuneo  regards  it  as  essential,  in  every  radical  gastrectomy,  com- 
pletely to  remove  the  diseased  glands,  and  that  this  removal  must  in- 
clude all  the  glands  receiving  vessels  directly  from  the  pyloric  portion 
of  the  stomach.  He  believes  that  this  can  be  effected  by  extirpating  the 
glands  of  the  lower  coronary  chain  and  the  right  gastro-epiploic  chain 
(including  in  these  what  Jamieson  and  Dobson  have  termed  the  sub- 
pyloric glands).  With  this  idea,  he  designed  the  operation  which  was 
described  for  the  first  time  in  his  monograph.  This  operation,  first 
performed  by  Hartmann  in  France,  and  subsequently  by  other  surgeons, 
notably  Moynihan  in  England  and  Mayo  in  America,  consists  in  the 
excision  of  a  large  part  of  the  stomach,  including  the  whole  of  the  lesser 
curvature,  with  the  glands  there  situated,  about  half  the  greater  cur- 
vature, with  that  part  of  the  omentum  containing  the  right  gastro- 
epiploic glands,  and  about  an  inch  of  the  duodenum.     The  operation 
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was  also  designed  to  include  the  suopyloric  group  of  glands  (retro- 
pyloric  of  Cuneo);  whether  this  step  has  been  effected  in  the  majority 
of  these  operations  is  questionable.  Some  divergence  of  practice  has 
prevailed  as  to  the  amount  of  the  greater  curvature  which  should  be 
removed,  but  the  method  of  Cuneo  and  Hartmann,  of  placing  the  line 
of  section  at  a  point  vertically  below  the  esophagus,  has  been  generally 
adopted.  An  essential  step  in  the  operation  is  the  preliminar}'-  ligature 
of  the  various  arteries,  coronary,  pyloric,  gastroduodenal,  and  left 
gastro-epiploic.  The  coronary  artery  is  ligatured  by  Cuneo  and  Hart- 
mann,  as  it  lies  in  the  falx  coronaria,  just  before  its  bifurcation.  MojTii- 
han,  on  the  other  hand,  ties  the  descending  branch  of  the  coronary  artery 
at  the  upper  part  of  the  lesser  curvature.  By  this  operation  Cuneo 
believes  that  the  first  glandular  relay  of  the  pyloric  portion  of  the  stom- 
ach is  removed,  and  that,  if  the  operation  is  performed  before  infection 
has  passed  the  first  relay,  it  is  a  truly  radical  measure,  and  may  be  ex- 
pected to  be  definitely  curative. 

It  is  an  extraordinary  thing  that  both  Cuneo  and  subsequent  writers 
have  entirely  ignored  the  possibility  of  infection  spreading  along  the 
lymphatics  running  with  the  pyloric  artery.  As  Jamieson  and  Dobson 
have  shown,  these  vessels,  which  are  fairly  numerous,  and  which  drain 
a  well-marked  area  of  the  pylorus,  run  directly  to  the  right  suprapan- 
creatic  glands  lying  along  the  trunk  of  the  hepatic  arterj^  Occasion- 
ally one  of  these  vessels  is  interrupted  by  a  small  suprapyloric  gland. 
Further,  as  is  shown  in  several  of  their  specimens,  one  of  these  vessels 
frequently  runs  behind  the  duodenum  to  a  gland  of  the  biliary  chain. 
Here  there  is  an  obvious  route  by  which  cancerous  emboli  from  a  growth 
of  the  pylorus  may  reach,  without  any  interruption,  both  the  glands  at 
the  upper  border  of  the  pancreas  and  those  of  the  biliary  chain.  Un- 
fortunately no  routine  histologic  examination  of  the  state  of  these  glands 
in  gastric  carcinoma  has  been  made. 

Passing  now  to  the  coronary  chain,  Cuneo  appears  to  think  that 
by  removing  these  glands  lying  along  the  lesser  curvature  (the  lower 
coronary  group)  all  the  glands  of  this  chain  receiving  vessels  from  the 
pyloric  portion  of  the  stomach  will  be  secured.  He  states  that  this 
group  (lower  coronary)  forms  the  first  relay,  while  the  glands  of  the  falx 
(upper  coronary)  form  a  second  rela}',  the  neoplastic  elements  being 
arrested  for  a  time  in  the  glands  of  the  first  relay.  Jamieson  and 
Dobson  have  shown,  however,  that  vessels  may  run  past  these  glands 
(lower  coronary)  to  the  glands  of  the  upper  coronarj^  group,  lying  in  the 
deeper  part  of  the  falx  coronaria,  close  to  the  upper  border  of  the  pan- 
creas. 

The  absolute  necessity  of  removing  the  subpyloric  group  (retro- 
pyloric  of  Cuneo),  if  the  operation  has  any  claim  to  be  considered  a 
radical  one,  is  shown  by  the  large  number  of  vessels  running  from  the 
pylorus  directly  to  this  group;  this  is  also  borne  out  by  the  researches 
of  Lengemann,  who  found  these  glands  diseased  in  GO  per  cent,  of  cases 
examined.  As  previously  stated,  it  appears  unlikely  that  these  glands 
are  often  secured;  Cuneo  himself  says  that  their  removal  is  difficult 
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and  that  they  are  fortunately  frequently  absent.  The  difficulty  of  com- 
pletely removing  them  when  they  are  diseased  can  be  imagined,  but 
the  view  that  they  are  frequently  absent  cannot  be  endorsed.  Con- 
sideration of  these  points  will  show,  therefore,  that  the  ideal  of  Cuneo — 
namely,  the  removal  with  the  primary  growth  of  the  first  glandular 
relay — cannot  be  realized.  This  relay  includes  the  lower  coronary 
glands,  the  upper  coronary  glands  (extending  almost  to  the  upper 
border  of  the  pancreas),  the  right  gastro-epiploic,  the  subpyloric,  the 
right  suprapancreatic,  and  the  biliary  glands,  many  of  which  are  be- 
yond the  effective  reach  of  the  surgeon.  Except  as  a  mere  matter  of 
chance,  no  operation  for  gastric  carcinoma  can  be  a  radical  one  when 
once  malignant  emboli  have  commenced  to  reach  the  lymphatic  glands. 
The  only  reason  for  removing  as  many  of  the  diseased  glands  as  possible 
is  the  hope  that,  once  the  primary  growth  and  the  majority  of  affected 
glands  have  been  removed,  the  remaining  glands  may  be  able  to  deal 
with  and  perhaps  destroy  the  malignant  elements  they  contain;  of  this 
process,  however,  we  know  little  or  nothing. 

If  surgery  is  ever  to  offer  to  the  subjects  of  gastric  carcinoma  the 
hope  of  cure  by  a  radical  operation,  it  can  only  do  so  when  a  very  early 
diagnosis  has  been  made,  when  the  growth  is  yet  small,  and  when  the 
embolic  process  of  lymphatic  invasion  has  not  yet  commenced.  The 
question  of  the  performance  of  a  partial  gastrectomy  merely  as  a 
palliative  measure  instead  of  a  gastro-enterostomy  is  not  affected  by 
these  considerations. 

The  study  of  the  spread  of  malignant  disease  of  the  stomach  to  the 
other  groups  of  abdominal  lymph-glands  is  much  facilitated  by  an 
accurate  knowledge  of  the  course  of  the  lymphatic  vessels.  The  group 
of  glands  usually  found  affected  in  the  late  stages  of  the  disease  are  the 
glands  at  the  hilum  of  the  liver,  the  glands  around  the  celiac  axis,  the 
superior  mesenteric  glands,  the  biliary  glands,  the  mesocolic  glands,  and 
the  lumbar  glands.  There  are  no  direct  vessels  connecting  the  stomach 
or  any  of  the  gland  groups  receiving  direct  vessels  from  the  stomach 
with  the  glands  at  the  hilum  of  the  liver.  These  glai^ds  receive  vessels 
from  the  liver,  and  transmit  them  to  the  right  suprapancreatic  and 
bihary  groups.  In  advanced  carcinoma  of  the  stomach  they  must 
become  diseased,  either  by  retrograde  infection  along  their  efferent 
vessels  or  secondarily  to  a  growth  in  the  liver.  The  paths  by  which  the 
middle  suprapancreatic  glands  are  affected  can  easily  be  followed:  from 
the  coronary  groups,  the  subpyloric  group,  or  the  splenic  group.  They 
transmit  efferent  vessels  not  only  to  the  receptaculum  chyli,  but  also 
to  the  lumbar  glands  around  the  aorta  and  vena  cava.  It  is  obvious 
that  these  glands  may  readily  become  diseased  by  the  direct  trans- 
mission of  cancerous  emboli  from  the  middle  suprapancreatic  glands. 
The  superior  mesenteric  glands  receive  vessels  from  the  subpyloric 
group.  This  group  is  frequently  diseased,  and  infection  will  spread 
readily  along  its  efferent  vessels.  It  is  not  necessary  to  assume,  as  is 
done  by  Stevens,  that  the  glands  lying  below  the  level  of  the  celiac 
glands  become  diseased  by  means  of  a  process  of  retrograde  infection, 
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or  secondarily  to  obstruction  of  the  thoracic  duct,  or  to  the  development 
of  metastases  in  the  liver.  There  are  direct  paths,  as  have  been  shown. 
The  affection  of  the  mesocolic  glands  is  not  so  readily  explained.  Thej' 
may  become  diseased  by  retrograde  infection  from  the  superior  mesen- 
teric glands  to  which  their  efferent  vessels  run;  a  more  likely  explana- 
tion is  that  the  primary  disease  has  spread  from  the  stomach  into  the 
gastrocolic  omentum,  possibly  to  the  colon  or  into  the  mesocolon,  thus 
invading  the  lymphatic  area  draining  into  the  mesocolic  glands. 

The  biliary  group  of  glands  receive  direct  vessels  from  the  upper 
part  of  the  pylorus;  by  this  path  they  may  become  affected.  There 
are  many  interesting  problems  connected  with  the  dissemination  of 
malignant  disease  of  the  stomach  by  means  of  the  lymphatic  system, 
but  the  researches  being  carried  out  by  Jamieson  and  Dobson  do  not 
permit  at  present  any  definite  statements  as  to  the  connection  between 
the  lymphatics  of  the  stomach  and  the  glands  of  the  diaphragmatic 
groups,  of  the  internal  mammary  chain,  and  of  the  mediastinal  groups. 
They  hope  that  further  investigations  by  means  of  Gerota's  method  will 
clear  up  many  obscure  points. 

The  proper  appreciation  of  the  arrangement  of  the  lymphatic  glands 
and  vessels  of  the  stomach  depend  largely  on  a  knowledge  of  the  dis- 
position of  the  blood-vessels  of  the  organ.  The  areas  drained  by  the 
lymph-vessels  are  found  to  correspond  quite  closely  with  the  areas 
supplied  by  the  arteries,  and  the  course  of  the  vessels  beyond  the  stom- 
ach is  not  in  any  great  degree  dissimilar  to  the  course  of  the  arteries  and 
veins;  sometimes,  however,  it  is  an  artery  and  sometimes  a  vein  which 
pilots  the  lymph-vessel.  This  observation  holds  good  for  the  vessels 
up  to  their  termination  in  the  glands;  the  efferents  of  the  glands  pursue 
paths  independent  of  blood-vessels,  as  their  destination  is  the  receptacu- 
lum  chyh. 

The  lymphatic  system  of  the  stomach  is  even  more  complicated 
than  either  its  arterial  or  venous  systems,  and  the  numerous  gland- 
groups  present  great  difficulties  to  the  describer,  not  on  account  of  a 
want  of  definite  position,  but  because  it  is  not  an  easy  matter  to  find 
a  suitable  name  for  each  gland-group.  As  in  other  organs,  the  glands 
which  receive  the  lymph-vessels  from  the  stomach  are  associated  with 
the  arteries  which  supply  the  organ.  A  close  examination  of  the  speci- 
mens has  shown  that  there  is  an  unexpected  connection  between  the 
lymph-vessels  of  the  stomach  and  glands  which  seem,  from  their  position, 
to  be  totally  unconnected  with  it.  This  compels  a  description  not  only 
of  those  glands  which  are  usually  described  as  concerned  with  the 
stomach,  but  also  of  the  mesenteric  and  lumbar  glands  and  of  the 
glands  surrounding  the  ductus  choledochus  communis.  With  the  ex- 
ception of  the  glands  in  contact  with  the  stomach,  all  these  groups  are 
termini  for  the  lymph-vessels  of  other  organs,  such  as  the  liver,  spleen, 
pancreas,  and  duodenum. 

The  gland  groups  may  be  named:  (1)  Lower  coronary;  (2)  upper 
coronary;  (3)  right  paracardial;  (4)  left  paracardial;  (5)  posterior  para- 
cardial; (6)  splenic;  (7)  right  gastro-epiploic;  (8)  subpyloric;  (9)  supra- 
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pyloric;  and  (10)  suprapancreatic.  The  lower  coronary,  paracardial, 
suprapyloric,  right  gastro-epiploic,  and  splenic  glands  are  primary 
glands,  receiving  vessels  directly  from  the  wall  of  the  stomach.  The 
upper  coronary,  subpyloric,  and  right  and  left  suprapancreatic  groups 
are  secondary,  inasmuch  as  they  receive  efferent  vessels  from  the 
primary  glands,  but  are  also  primary,  as  they  also  receive  vessels  di- 
rectly from  the  stomach.  The  middle  suprapancreatic,  mesenteric,  and 
lumbar  groups  are  entirely  secondary,  receiving  only  efferents  of  more 
intimate  gland-groups. 

The  topographic  anatomy  of  the  various  gland-groups  is  described 
as  follows  by  Jamieson  and  Dobson: 

The  Glands  Associated  with  the  Coronary  Artery. — Along  the  descend- 
ing branches  of  the  coronary  artery,  between  the  layers  of  the  gastro- 
hepatic  omentum,  close  to  its  attachment  to  the  lesser  curvature,  are 
found  numerous  glands.  Although  the  greater  number  lie  close  to  the 
artery,  it  is  not  uncommon  to  find  small  glands  which  have  insinuated 
themselves  under  the  peritoneum  beyond  the  omental  attachment  and 
lie  in  intimate  contact  with  the  muscular  wall  or  even  imbedded  in  it. 
The  glands  are  rarely  seen  to  the  right  of  a  point  midway  between 
the  esophageal  and  the  pyloric  orifices.  They  increase  in  number  and 
size  as  the  cardia  is  approached,  often  forming  a  distinct  mass  on  the 
right  side  of  the  cardia,  at  the  commencement  of  the  descending  coronary 
branch.     This  chain  of  glands  is  termed  the  lower  coronary  chain. 

The  glands  which  lie  in  the  falx  coronaria  with  the  stem  of  the 
coronary  artery  are  indicated  by  the  name  of  upper  coronary.  They 
are  numerous,  and  so  disposed  that  members  of  the  group  are  seen  on 
both  sides  of  the  falx.  The  chain  is  directly  continuous  with  the  infe- 
rior coronary  chain,  and  it  is  for  convenience  in  dealing  with  the  afferent 
vessels  and  to  emphasize  certain  points  in  their  disposition  that  two 
groups  are  distinguished. 

The  paracardial  glands  are  outlying  members  of  the  coronary 
chain,  disposed  in  a  manner  comparable  to  a  chain  of  beads  around  the 
neck  of  the  stomach.  One  or  two  glands  (right  pa^racardial)  are  con- 
stantly found  in  front  of  the  right  side  of  the  cardia,  and  from  their 
position  and  the  arrangement  of  their  efferent  vessels  are  members  of 
the  lower  coronary  group.  One  or  more,  sometimes  as  many  as  seven, 
small  glands  are  situated  on  the  left  side  of  the  cardia.  These  are  the 
left  paracardial  glands.  On  the  back  of  the  cardia,  sometimes  under 
the  peritoneum  and  sometimes  on  the  small  bare  area  between  the 
lesser  and  greater  sacs,  lie  one  or  two  small  glands,  which  are  called 
the  posterior  paracardial.  They  are  not  so  constant  in  their  presence 
as  the  right  and  left  paracardial  glands,  but  as  their  efferents  join 
the  upper  coronary  glands,  and  they  lie  only  a  very  short  distance  from 
those  glands  seen  on  the  left  side  of  the  falx,  it  is  probable  that  when 
absent  they  are  represented  by  a  member  of  this  group.  This  opinion 
is  strengthened  by  the  fact  that  the  vessels  which  they  intercept  are, 
in  their  absence,  afferents  of  the  upper  coronary  glands. 

If  we  follow  the  upper  coronary  glands  backward  we  find  that  they 
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are  continuous  with  the  glands  which  he  at  the  upper  border  of  the 
pancreas  around  the  cehac  axis.  As  the  name  cehac  glands  is  used  to 
define  loosely  the  row  of  glands  lying  along  the  upper  border  of  the 
pancreas,  and  as  this  row  of  glands  receives  vessels  from  distinct  parts 
of  the  stomach,  it  has  been  found  necessary,  for  exact  description,  to 
divide  these  glands  into  three  groups:  middle  suprapancreatic,  around 
the  celiac  axis;  left  suprapancreatic,  on  the  stem  of  the  splenic  artery; 
and  right  suprapancreatic,  on  the  stem  of  the  hepatic  artery.  It  will 
be  more  evident,  when  describing  the  afferent  vessels  of  these  glands,  whj' 
this  chain  of  glands  has  been  divided  into  groups,  to  the  continuity  of 
which  at  the  same  time  prominence  is  desired  to  be  given. 

The  chain  of  glands  associated  with  the  splenic  artery  is  more  simple 
in  its  arrangement  and  of  less  practical  importance  than  the  other 
chains.  The  first  glands  met  with  are  a  few  in  the  gastrosplenic  omen- 
tum. They  are  inconstant  and  rarely  number  more  than  two.  A 
gland  has  been  met  with  (specimen  100)  lying  in  the  omentum  close  to 
the  stomach,  but  they  are  usually  situated  close  to  or  in  the  splenic  at- 
tachment. In  many  cases  no  gland  appears  to  exist  in  the  omentum. 
It  is  more  common  to  find  that  the  splenic  glands  are  in  close  contact 
with  the  pancreas  on  the  upper  aspect  of  the  tail,  while  sometimes  a  gland 
may  lie  at  the  lower  border  of  the  tail.  These  glands  are  all  asosciated 
with  the  terminal  branches  of  the  splenic  aiteTy.  On  the  stem  of  the 
artery,  at  the  upper  border  of  the  pancreas,  lie  a  variable  number  of 
glands  which  have  been  termed  the  left  suprapancreatic  group.  They 
are  continuous  to  the  right  with  the  middle  suprapancreatic  group 
around  the  celiac  axis. 

The  glands  associated  with  the  hepatic  artery  and  its  branches 
fall  into  several  groups.  Along  the  right  gastro-epiploic  arterj^,  in  the 
gastrocolic  omentum,  is  found  a  chain  of  small  glands,  usually  from 
four  to  seven  in  number.  They  are  generally  situated  below  the 
artery,  and,  being  thus  deprived  of  their  mechanical  support,  they 
show  a  tendency  to  stray  down  between  the  laj-ers  of  the  omentum; 
this  displacement  is  more  often  seen  in  adult  than  in  fetal  specimens. 
No  glands  of  this  chain  were  found  to  extend  to  the  left  beyond  the 
middle  of  the  greater  curvature;  to  the  right  they  do  not  extend  quite 
to  the  pylorus.     Without  exception  their  efferents  end  in  the  next  group. 

The  Siibpyloric  Group. — The  only  convenient  name  which  can  be 
applied  to  this  group  does  not  suggest  its  exact  position.  The  group  is 
situated  to  the  right  of  the  pylorus,  in  the  angle  l-)etween  the  first  and 
second  parts  of  the  duodenum,  in  front  of  the  head  of  the  pancreas  in 
close  relation  to  the  bifurcation  of  the  gastroduodenal  artery,  covered 
in  front  by  the  peritoneum  of  the  greater  sac  and  having  the  lesser  sac 
to  its  inner  side.  It  consists  of  four  or  five  glands.  It  is  a  secondary 
group  for  the  prepyloric  region,  but  primary  for  the  pylorus  and  duod- 
enum. As  it  is  associated  with  the  gastroduodenal  artery,  it  is  in- 
cluded in  the  hepatic  artery  chain,  but,  as  will  be  shown  later,  its 
efferents  have  little  or  no  connection  with  the  glands  on  the  trunk  of 
the  hepatic  artery. 
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It  is  uncommon  to  meet  with  glands  along  the  course  of  the  pyloric 
artery.  Sometimes  a  small  gland  is  seen  on  the  artery  immediately 
above  the  duodenum,  and  perhaps  more  frequently  some  little  distance 
above  the  pylorus.  These  glands  are  named  the  suprapyloric  glands; 
when  present  they  intercept  only  one  or  two  pyloric  lymphatic  vessels. 
The  right  suprapancreatic  glands  lie  along  the  trunk  of  the  hepatic 
artery  as  it  courses  to  the  right  at  the  upper  border  of  the  pancreas. 
They  are  constant,  and  are  the  largest  and  most  easily  observed  of  the 
glands  above  the  pancreas.  Their  large  comparative  size  in  the  fetus 
is  doubtless  explained  by  the  fact  that  they  receive  a  large  part  of  the 
lymph  from  the  liver. 

In  addition  to  the  groups  of  glands  which  are  closely  connected  with 
the  stomach,  three  other  groups  require  mention;  they  are  the  biliary, 
superior  mesenteric,  and  lumbar  glands.  The  biliary  glands  form  a 
well-marked  chain  lying  along  the  common  bile-duct.  The  uppermost 
member  of  the  chain  is  the  cystic  gland.  In  the  free  edge  of  the  omen- 
tum the  glands  are  few,  but  behind  the  meeting  of  the  second  part  of  the 
duodenum  and  the  pancreas  they  are  numerous  and  large.  Around  the 
stem  of  the  superior  mesenteric  artery  lie  several  large  glands  which 
receive  the  lymph  from  the  mesenteric,  ileocolic,  and  mesocolic  glands. 
It  will  be  shown  that  they  are  immediately  connected  by  more  than  one 
path  with  glands  which  receive  lymphatics  of  the  stomach. 

The  vessels  at  the  cardiac  end  of  the  stomach  are  directly  con- 
tinuous with  those  of  the  esophagus.  There  has  been  some  doubt 
expressed  as  to  the  presence  of  a  similar  continuity  of  the  gastric  and 
duodenal  plexuses.  If  an  injection  is  made  into  the  subserous  plexus 
to  the  left  of  the  pylorus,  the  injection  flows  toward  the  curvatures  and 
the  injected  area  is  generally  sharply  marked  off  at  the  pyloric  ring. 
It  has  been  noticed  that  this  occurs  when  there  is  much  extravasation, 
which  may  compress  the  subserous  network,  but  in  one  specimen  (No. 
72),  where  there  is  very  little  extravasation,  the  injected  area  extends  for 
some  little  distance  on  to  the  duodenum.  There  is  no  doubt  of  the 
direct  continuity,  but  the  plexus  over  the  pyloric  ring  itself  is  not  well 
marked.  In  common  with  other  observers,  Jamieson  and  Dobson  have 
been  unable  to  detect  any  annular  vessel  acting  as  a  barrier,  as  has 
been  described  by  Most.^  Many  of  the  collecting  vessels  from  the 
pyloric  subserous  network  run  downward  over  the  duodenum  to  reach 
the  subpyloric  glands,  and,  as  they  must  receive  vessels  from  the 
duodenum,  an  indirect  communication  is  also  present.  When  the  sub- 
mucous plexus  of  the  pyloric  canal  is  injected  the  fluid  runs  most  readily 
to  the  left,  but,  at  the  same  time,  it  fills  up  the  plexus  of  the  ring  and 
spreads  into  the  duodenal  plexus.  This  is  evident  at  the  time  the  in- 
jection is  made  by  vessels  bursting  through  the  muscular  coat  and 
running  on  the  surface  toward  the  upper  and  lower  borders  of  the  duod- 
enum. These  vessels  have  been  seen  on  both  surfaces  of  the  duodenum, 
but  in  larger  numbers  on  the  posterior  surface.     Since  there  is  such  a 

1  Ueber  d.  Lymphgefasse  u.  d.  Regionaren  Lymphdrusen  d.  Magens,  etc.,  Archiv. 
klin.  Chir.,  lix.,  175. 


502  THE  SURGERY  OF  THE  STOMACH. 

well-marked  continuity  of  gastric  and  duodenal  submucous  plexus,  and 
since  a  free  communication  exists  between  the  submucous  and  subserous 
plexuses,  the  question  of  direct  continuity  of  the  subserous  plexuses  is  of 
little  or  no  importance. 

The  collecting  vessels  which  arise  in  the  plexuses,  from  the  upper 
part  of  the  area  to  the  right  of  the  esophagus  as  far  as  the  pyloric  canal, 
ascend  to  the  lesser  curvature.  Those  from  the  pyloric  end  of  the  area 
have  a  long  oblique  course,  the  succeeding  vessels,  as  we  pass  from 
right  to  left,  becoming  more  vertical  in  direction.  The  great  majority 
of  these  vessels  end  in  the  glands  of  the  lower  coronary  group.  It  is  a 
point  upon  which  we  cannot  lay  too  much  stress  that  some  of  these 
vessels  slip  past  the  lower  coronary  group  and  enter  glands  of  the  upper 
coronary  group  as  it  lies  in  the  falx  coronaria.  This  is  true  not  only 
of  the  vessels  arising  from  the  left  portion  of  the  curvature  and  from 
the  anterior  and  posterior  surfaces,  but  also  of  vessels  arising  from  the 
pyloric  extremity.  In  small  specimens  this  condition  is  easily  over- 
looked, and  in  dissecting  these  specimens  it  must  always  be  borne  in 
mind  that  vessels  which  seem  to  enter  a  gland  may  be  onlj-  in  contact 
with  it  on  their  way  to  more  distant  glands.  As  in  the  case  of  the  ap- 
pendix and  cecum,  it  is  found  that  a  vessel  arising  from  the  lower  part 
of  the  area  may  reach  the  highest  gland  of  the  uppermost  group  which 
receives  vessels  from  the  area. 

The  vessels  from  the  anterior  wall  of  the  stomach  below  the  esopha- 
gus run  into  the  right  paracardial  glands,  but  the  area  which  in  one  case 
may  send  all  its  vessels  to  these  glands  may  in  others  furnish  efferents  to 
the  lower  or  upper  coronary  groups.  The  efferent  vessels  of  these  glands 
run  to  the  upper  coronary  group. 

From  the  upper  and  anterior  aspects  of  the  fundus  as  far  out  as  the 
summit,  and  often  well  down  over  the  body,  the  vessels  converge  to  the 
left  paracardial  glands.  The  efferent  vessels  run  behind  the  cardia 
and  end  in  the  upper  coronary  group.  If  a  posterior  paracardial  gland 
is  present  it  will  intercept  one  or  more  of  the  efferents.  Occasionally 
efferent  vessels  have  been  seen  running  in  front  of  the  cardia,  from  the 
left  to  the  right  paracardial  glands,  but  this  path  does  not  seem  to  be  at 
all  constant.  Here,  again,  we  may  see  vessels  from  the  fundus  running 
past  the  left  paracardial  glands,  to  end  in  the  upper  coronary  grou]i. 
From  the  posterior  surface  of  the  fundus  vessels  run  to  the  posterior 
paracardial  gland.  If  this  is  absent,  they  enter  the  upper  coronary- 
glands.  Occasionally  a  vessel  has  been  seen  from  the  summit  and  even 
from  the  anterior  surface  of  the  fundus,  ending  in  the  posterior  para- 
cardial gland.  The  efferents  of  this  gland  run  to  the  upper  coronary 
group.  The  upper  coronary  glands  receive,  therefore,  not  only  the 
efferents  of  the  lower  coronary  glands  and  of  all  the  paracardial  glands, 
but,  in  addition,  vessels  direct  from  any  part  of  the  area  draining  into 
these  glands,  no  matter  how  distant. 

The  vessels  which  enter  the  gastrosplenic  omentum  are  derived 
from  both  surfaces  of  the  stomach — from  the  summit  of  the  fundus  to  a 
point  on  the  greater  curvature  vertically  below  the  esophagus.     During 
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the  injection,  as  they  He  in  the  loose  omentum,  they  are  apt  to  become 
kinked  by  the  handhng  of  the  specimen,  and  the  injection  often  fails 
to  reach  the  glands.  The  lower  vessels,  which  accompany  the  left  gastro- 
epiploic artery  and  the  lower  vasa  brevia,  run  to  the  hilum  of  the  spleen 
and  end  in  the  splenic  glands  above  and  occasionally  below  the  tail  of  the 
pancreas.  One  or  two  vessels  may  be  intercepted  by  small  glands  in 
the  omentum,  but  this  is  uncommon.  The  upper  vessels  from  the 
left  side  of  the  fundus  sweep  downward  over  the  summit  of  the  lesser 
bag  in  the  upper  part  of  the  omentum  and  reach  the  left  suprapan- 
creatic  glands.  The  efferent  vessels  of  the  splenic  glands  pass  inward 
to  the  left  suprapancreatic  glands  along  the  upper  border  of  the  pan- 
creas. If  any  glands  lie  at  the  lower  border  of  the  tail  of  the  organ  their 
efferents  run  obliquely  upward  over  the  body.  The  efferents  of  the  left 
suprapancreatic  glands  run  to  the  middle  suprapancreatic  group. 

The  vessels  from  the  right  portion  of  the  greater  curvature  as  far 
as  the  pyloric  canal  run  downward  into  the  great  omentum;  turning 
to  the  right,  they  end  in  the  right  gastro-epiploic  glands.  These 
glands  send  their  efferent  vessels,  without  exception,  to  the  subpyloric 
group.  The  vessels  from  the  lower  part  of  the  pyloric  canal  pass  ob- 
liquely to  the  right,  some  of  them  lying  on  the  duodenum,  to  enter  the 
subpyloric  glands.  The  efferent  vessels  of  these  glands  are  noteworthy 
in  their  arrangement.  Many  curve  downward  in  front  of  the  head  of 
the  pancreas  and  end  in  the  superior  mesenteric  glands.  Others  run 
inward  for  a  short  distance,  and,  on  reaching  the  lower  border  of  the  neck 
of  the  pancreas,  turn  upward  and  run  obliquely  over  the  anterior  surface 
of  the  body  of  the  organ  to  the  middle  suprapancreatic  glands.  There 
are  usually  two  such  vessels,  and  sometimes  one  of  them  enters  a  right 
suprapancreatic  gland.  In  two  specimens  only  Jamieson  and  Dobson 
saw  the  path  which  is  usually  regarded  as  normal,  viz.,  that  taken  by 
vessels  which  ascend  behind  the  duodenum  with  the  gastroduodenal 
artery  to  reach  the  right  suprapancreatic  glands. 

The  upper  part  of  the  pyloric  canal  presents  a  most  interesting 
arrangement  in  collecting  vessels.  It  has  already  been  stated  that 
vessels  pass  upward  from  this  part  to  the  coronary  groups.  Jamieson 
and  Dobson  find  that  there  are  two  other  sets  of  vessels.  One  set  runs 
upward  into  the  lesser  omentum,  possibly  having  one  or  two  vessels 
intercepted  by  a  suprapyloric  gland;  the  efferents  of  this  gland,  to- 
gether with  the  uninterrupted  vessels,  turn  downward  and  end  in  the 
right  suprapancreatic  glands  on  the  stem  of  the  hepatic  artery.  The 
other  set,  consisting  usually  of  only  one  vessel,  separates  itself  from 
the  other  vessel,  turns  to  the  right  behind  the  duodenum,  to  a  gland 
behind  the  head  of  the  pancreas  on  the  lower  end  of  the  common  bile- 
duct,  a  gland  of  the  bihary  chain.  Thus  lymph  may  be  carried  from 
the  upper  border  of  the  pyloric  canal  to  the  lower  and  upper  coronary, 
suprapyloric,  right  suprapancreatic,  and  biliary  groups  of  glands. 

The  suprapancreatic  glands  send  efferents  to  the  receptaculum  chyli. 
They  communicate  freely  behind  the  pancreas  with  the  superior  mesen- 
teric glands.     Jamieson  and  Dobson  state  that  their  specimens  do  not 
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inform  them  with  certainty  whether  the  vessels  behind  the  pancreas 
in  all  cases  run  from  the  suprapancreatic  to  the  superior  mesenteric 
glands.  In  some  cases  they  have  seen  evidences  of  spread  in  the  reverse 
direction.  When  the  suprapancreatic  glands  are  fully  injected,  they 
have  found  a  vessel  descending  from  the  middle  group  behind  the  pan- 
creas and  duodenum  to  glands  of  the  lumbar  group.  In  3  cases 
the  gland  injected  lay  just  below  the  left  renal  vessels;  in  another  it 
was  situated  between  the  aorta  and  vena  cava,  at  a  still  lower  level. 

The  description  of  the  lymphatic  system  of  the  stomach  is  based 
solely  on  the  information  derived  from  their  own  specimens.  Jamieson 
and  Dobson  do  not  review  the  work  of  all  the  observers  who  have  fur- 
nished the  statements  in  text-books,  but  in  recent  years  Cuneo  and 
Delamere,  Most,  and  Polya  and  von  Navratil^  have  published  observa- 
tions which  they  compare  with  theirs.  The  coronary  glands  do  not 
admit  any  difference  of  opinion  as  to  their  disposition  and  constant 
presence,  but,  in  the  case  of  the  outlying  members  which  are  disposed 
around  the  cardia,  Jamieson  and  Dobson  differ  from  Cuneo  and  Dela- 
mare,  who  say  that  the  precardiac  and  retrocardiac  glands  are  constant, 
and  that  the  gland  on  the  left  side  of  the  cardia  is  usually  absent. 
They  were  only  successful  in  injecting  these  glands  on  three  occasions, 
however.  Jamieson  and  Dobson  find  that  the  right  paracardial  is 
constant,  the  left  paracardial  only  occasionally  absent,  and  the  posterior 
paracardial  more  frequently  absent,  as  it  is  often  included  in  the  upper 
coronary  group.  From  their  drawings,  it  appears  that  their  precardiac 
group  may  be  our  left  paracardial.  Polya  and  von  Navratil  speak  of 
these  glands  as  right  and  left  juxtacardiac  and  retrocardiac;  they 
appear  to  include  in  the  right  juxtacardiac  group  some  of  the  glands  of 
the  lower  coronary  chain,  but  their  left  group  is  the  same  and  they 
have  often  seen  it.  No  observer,  so  far  as  they  know,  has  detected 
vessels  ascending  from  the  pyloric  canal  to  reach  the  upper  coronary 
glands  in  the  falx  coronary,  near  the  upper  border  of  the  pancreas. 
Further  reference  is  made  to  the  practical  importance  of  this  fact. 

Cuneo  and  Delamare  have  never  seen  glands  in  the  gastrosplenic 
omentum,  and  Polya  and  von  Navratil  also  note  their  absence.  Certain 
of  Jamieson  and  Dobso-i's  specimens  show  small  glands  in  this  omentum 
close  to  the  spleen,  and  in  one  case  a  gland  is  to  be  seen  close  to  the 
stomach;  their  occasional  presence,  therefore,  cannot  be  denied.  The 
disposition  of  glands  at  the  hilum  of  the  spleen  is  so  variable  that 
they  cannot  lay  any  stress  on  the  condition  sometimes  seen  of  a  gland 
lying  below  the  tail  of  the  pancreas,  the  efferents  of  which  course  ob- 
liquely over  the  body  of  the  organ  to  the  suprapancreatic  glands. 
Polya  and  von  Navratil  demonstrate  the  primary  character  of  the  left 
suprapancreatic  glands,  an  observation  which  Jamieson  and  Dobson  are 
able  to  confirm.     This  fact  has  not  been  noted  by  Cun^o  and  Delamare. 

The  nomenclature  of  the  glands  associated  with  the  hepatic  arterj^ 
has  given  rise  to  much  confusion.     Cun^o  and  Delamare  ap]ily    the 

1  ITntersuch.  u.  d.  Lymphabahn.  d.  Wurmfortsatz.  u.  d.  Magens,  Deut.  Zeit. 
Chir.,  1903,  Ixix.,  p.  421. 
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term  subpyloric  to  those  glands  which  lie  in  the  great  omentum  Ijelow  the 
pyloric  portion  of  the  stomach.  Poly  a  and  von  Navratil  include  in  this 
term  the  glands  which  lie  in  the  angle  below  the  first  part  of  the  duod- 
enum. As  there  is  a  distinct  interval  between  these  two  groups  of 
glands,  Jamieson  and  Dobson  have  named  the  first  group  the  right 
gastro-epiploic  and  the  second  the  subpyloric.  When  we  read  the  de- 
scription of  the  retropyloric  group,  given  by  Cuneo  and  Delamare,  we 
are  at  a  loss  to  understand  their  meaning.  Jamieson  and  Dobson 
do  not  find  glands  as  Cuneo  and  Delamare  describe  them  on  the  gas- 
troduodenal  artery  as  it  descends  behind  the  duodenum;  their  retro- 
pyloric group  appears  to  them  to  be  the  group  they  have  termed  the 
subpyloric.  As  Poly  a  and  von  Navratil  use  the  term  retropyloric  to 
indicate  the  glands  at  the  upper  border  of  the  pancreas  on  the  trunk 
of  the  hepatic  artery,  they  have  avoided  the  word.  In  both  papers 
the  efferent  vessels  of  the  subpyloric  glands  are  described  as  ascending 
with  the  gastroduodenal  artery  to  the  glands  on  the  hepatic  artery 
(right  suprapancreatic).  Jamieson  and  Dobson  have  seen  these  ves- 
sels only  on  two  occasions. 

Cuneo  and  Delamare  mention  the  mesenteric  path  from  the  sub- 
pyloric glands  as  having  been  observed  in  one  case;  Polya  and  von 
Navratil  have  observed  it  frequently.  Jamieson  and  Dobson  believe 
that  it  is  constant,  as  it  maybe  observed  in  any  well-injected  specimen. 
The  vessels  which  pass  obliquely  over  the  body  of  the  pancreas  from 
the  subpyloric  glands  are  neither  figured  nor  described  by  Cuneo  and 
Delamare;  Polya  and  von  Navratil  have  demonstrated  these  vessels. 
Jamieson  and  Dobson  have  seen  them  frequently  and  believe  them  to 
be  constant.  They  have  been  unable  to  find  any  evidence  that  the  vessel 
which  arises  from  the  upper  border  of  the  pylorus,  and  descends  behind 
the  duodenum  to  a  gland  of  the  biliary  chain,  has  ever  been  described. 
The  chain  of  glands  is  well  shown  by  Cuneo;  no  mention  is  made  of  any 
vessels  reaching  it  from  the  stomach.  In  one  of  the  early  specimens  they 
detected  the  presence  of  a  vessel  descending  from  the  suprapancreatic 
glands  to  a  gland  of  the  lumbar  group.  Having  theiE  attention  directed 
to  it  in  this  way,  and  finding  that  Polya  and  von  Navratil  had  seen  it 
in  one  of  their  specimens,  Jamieson  and  Dobson  looked  for  and  found  it 
in  cases  where  the  suprapancreatic  glands  are  fully  injected.  Cuneo 
and  Delamare  had  not  recognized  this  path. 
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CHAPTER    CXXV. 
INTESTINAL  SURGERY.^ 

By  Weller  Van  Hook,  M.D.,  and  Allen  B.  Kanavel,  M.D., 

Chicago,  III. 

Within  the  last  few  years  intestinal  surgery  has  received  much 
study  from  the  physiologic  side,  and  while  nothing  definite  has  been 
determined,  the  studies  of  Maury,  Matthews,  Blake,  and  others  are  very 
suggestive.  These  men  and  others,  by  a  series  of  experiments,  have 
determined  that  the  duodenum  contains  a  substance,  whether  from 
intestinal  secretion  or  from  the  adjacent  glands  is  undetermined,  which 
is  necessary  to  the  life  of  the  individual.  Moreover,  this  secretion,  if 
held  in  the  duodenum  and  absorbed  or  thrown  back  into  the  stomach, 
exerts  a  most  serious  effect  upon  the  individual.  This  experimental 
observation  explains  the  clinically  well-known  fact  that  the  contents 
of  the  duodenum  when  regurgitated  into  the  stomach  in  ileus  are  most 
toxic.  This  clinical  observation  has  led  to  the  common  custom  of 
washing  out  the  stomach  after  any  abdominal  operation  upon  the 
slightest  suggestion  of  intestinal  regurgitation,  a  habit  w^hich  has  done 
much  to  reduce  the  mortality  in  gastro-intestinal  operations  and  is 
altogether  one  of  the  most  important  advances  in  later  years  in  gastro- 
intestinal surgery.  The  questions  of  antiperistalsis  made  most  vital  by 
the  popularization  of  proctoclysis  by  Murphy  have  been  studied  by 
Eggers  and  others,  with  the  result  that  now  it  is  apparently"  settled 
that  the  intestines  can  have  a  normal  antiperistalsis.  The  value  of 
this  from  a  medicinal  and  nutritional  standpoint  can  be  seen  easily. 
That  this  is  not  sufficient,  how^ever,  to  prevent  stagnation  in  distal  blind 
pouches  is  clearly  demonstrated  by  the  clinical  observation  and  ex- 
perimental studies  of  Blake,  who  has  reported  a  case  in  which  a  resec- 
tion of  a  portion  of  the  sigmoid  was  performed  and  the  distal  end  anasto- 
mosed into  the  center  of  the  transverse  colon.  The  patient  later  de- 
veloped a  perforation  of  the  blind  distal  pouch,  and  upon  examination 
the  pouch  was  found  to  be  a  dilated  sac  filled  with  feces.  Experiments 
on  dogs  corroborated  the  deduction  that  it  is  not  good  surgery  to  leave 
such  terminal  blind  pouches. 

The  operations  of  Lane  and  others  of  total  remo\al  of  the  colon 
have  demonstrated  that  such  complete  removal  is  possible  and  that  it 
may  not  be  followed  by  serious  nutritional  disturbances  if  it  is  dis- 
eased.    Acting  as  it  does,  however,  as  a  reservoir  from  \\hich  the  fluids 

1  Supplementary  to  Chapter  LXII.,  Vol.  IV.,  p.  629. 
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are  absorbed  during  its  churning  process,  its  removal  unless  diseased 
would  probably  be  followed  by  some  unwelcome  consequences. 

Some  interesting  studies  upon  the  sensibility  of  the  alimentary 
canal  have  been  made  by  Dr.  Arthur  F.  Hertz  in  a  most  valuable 
monograph  upon  this  subject,  in  which  he  concludes  as  follows: 

(1)  The  mucous  membrane  of  the  alimentary  canal  from  the  upper 
end  of  the  esophagus  to  the  junction  of  the  rectum  with  the  anal  canal 
is  insensitive  to  tactile  stimulation. 

(2)  The  mucous  membrane  of  the  esophagus  and  the  anal  canal  is 
sensitive  to  thermal  stimulation,  but  that  of  the  stomach  and  intes- 
tines is  insensitive. 

(3)  The  mucous  membrane  of  the  esophagus  and  stomach  is  insen- 
sitive to  stimulation  by  dilute  hydrochloric  acid  and  dilute  organic  acids, 
and  the  rectum  but  not  the  anal  canal  is  insensitive  to  stimulation  by 
glycerin.  Contact  of  alcohol  with  the  mucous  membrane  in  all  parts 
of  the  alimentary  canal  gives  rise  to  a  sensation  of  heat. 

(4)  The  surface  of  gastric  and  intestinal  ulcers  is  no  more  sensitive 
to  tactile,  thermal,  and  chemical  stimulation  than  the  intact  mucous 
membrane. 

(5)  The  sensation  of  fulness  in  the  alimentary  canal  is  due  to  a  slow 
increase  in  the  tension  exerted  on  the  fibers  of  its  muscular  coat;  the 
adequate  tension  is  constant  for  each  segment,  but  the  volume  of  con- 
tents necessary  to  produce  this  tension  varies  with  the  tone  of  the 
muscle-fibers. 

(6)  The  sense  of  fulness  in  the  rectum  has  a  special  character,  by 
virtue  of  which  it  produces  the  call  to  defecation. 

(7)  Hunger  consists  in  a  general  sensation  of  malaise  and  weakness 
in  the  body  as  a  whole  and  a  local  sensation  of  emptiness  in  the  abdomen. 
The  latter  is  due  to  the  periodical  motor  activity  of  the  stomach  and 
intestines  during  the  fasting,  in  which  a  condition  of  muscular  hyper- 
tonus  and  nervous  hyperexcitability  exists. 

(8)  The  only  immediate  cause  of  true  visceral  pain  is  tension;  this  is 
exerted  on  the  muscular  coat  of  hollow  organs  and  on  the  fibrous  capsule 
of  solid  organs.  The  sensation  of  pain  in  the  alimentary  canal  is  due  to 
a  more  rapid  or  greater  increase  in  tension  on  the  fibers  of  its  muscular 
coat  than  that  which  constitutes  the  adequate  stimulus  for  the  sensa- 
tion of  fulness. 

(9)  Pain  in  diseases  of  the  alimentary  canal  is  most  frequently  true 
visceral  pain;  it  is  sometimes  due  to  spread  of  the  disease  to  surrounding 
sensitive  structures  or  to  tension  exerted  on  the  peritoneal  connections; 
it  may  also  be  situated  in  the  skin,  muscles,  and  connective  tissues,  to 
which  it  is  referred  from  the  segment  of  the  central  nervous  system, 
which  received  the  afferent  nerves  from  the  affected  organ. 

(10)  Tenderness  in  diseases  of  the  alimentary  canal  is  most  fre- 
quently due  to  hyperalgesia  of  the  skin,  voluntary  muscles,  and  con- 
nective tissues  supplied  by  the  segment  of  the  central  nervous  system 
which  receives  the  afferent  nerves  from  the  affected  organ.  It  may 
also  be  due  to  the  increase  in  tension  within  the  organ  produced  by  the 
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external  pressure  giving  rise  to  the  adequate  stimulus  of  visceral  pain; 
this  is  rare  in  the  stomach,  but  comparatively  common  in  spasmodic 
conditions  of  the  colon  and  in  appendicitis.  Lastly,  it  may  be  due  to 
the  spread  of  the  disease  to  the  parietal  peritoneum. 

(11)  Visceral  sensibility  is  exaggerated  by  training  in  hypochon- 
driasis, and  visceral  and  referred  sensations  are  exaggerated  by  the 
irritable  condition  of  the  central  nervous  system  in  neurasthenia  and 
anemia. 

The  well-known  anatomic  studies  of  Monks  upon  the  blood-supply 
of  the  gut,  with  the  clinical  deductions  from  them  by  which  one  can 
locate  various  loops  of  bowel,  have  found  a  counterpart  in  the  valuable 


Fig.  246. — The  Lymphatics  of  the  Colon.    (Proc.  Roy.  Soc.  of  IMedicine.)     (Jamieson  and  Dobson.) 


researches  of  Jamieson  and  Dobson  into  the  distribution  of  the 
lympliatic  vessels  and  glands.  By  these  the  surgeon  may  know 
what  portion  of  the  gut  and  the  adjacent  mesentery  it  will  be  neces- 
sary to  remove  in  a  malignant  growth  of  any  part  of  the  large  intes- 
tine. The  original  article  should  be  read  for  a  complete  review  of  their 
work.     It  may  be  abstracted  as  follows: 

The  Lymphatics  of  the  Large  Intestine. — The  lymphatic  glands 
of  the  large  intestine  (Fig.  246)  are  scattered  along  the  course  of 
the  blood-vessels  and  may  be  described  in  chains  corresponding  to 
these  vessels,  viz.:  the  ileocolic  chain,  the  middle  colic  chain,  the  left 
colic  chain,  and  the  inferior  mesenteric  chain.  In  each  chain  at  certain 
points  the  glands  tend  to  form  groups  which,  owing  to  the  presence  of 
scattered  glands  between  them,   are  not  sharply  defined  from  each 
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other;  it  is  convenient  for  purposes  of  reference  to  name  them  epicoUc, 
paracohc,  intermediate,  and  main  groups. 

The  epicohc  glands  he  on  the  intestinal  wall,  often  in  the  bases  of  the 
appendices  epiploicse,  and  are  most  numerous  on  the  sigmoid  flexure. 
They  are  small  and  unimportant  and  will  not  be  mentioned  in  the  de- 
scription of  the  various  chains. 

The  paracolic  glands  lie  along  the  gut  on  the  vascular  arcades  and 
the  short  straight  terminal  vessels  proceeding  from  the  arcades. 

The  intermediate  glands  are  situated  about  midway  between  the 
arcades  and  the  origins  of  the  cohc  and  sigmoid  vessels. 

The  main  group  glands  surround  the  stems  of  the  vessels  near  their 
origin. 
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Fig.  247. — Lymphatics  op  the  Cecum  and  Appendix.    Anterior  View.    (Lancet,  April  27,  1907.) 

(Jamieson  and  Dobson.) 

Tumors  of  the  Ileocolic  Region. — The  ileocolic  chain  (Fig.  247) 
drains  the  lower  end  of  the  ileum,  the  cecum  and  appendix,  and  the 
greater  part  of  the  ascending  colon. 

In  cases  for  radical  treatment  the  operation  necessitated  by  the 
arrangement  of  the  lymphatics  is :  After  exposing  the  field  of  operation 
the  lower  border  of  the  third  part  of  the  duodenum  is  defined.  The 
peritoneum  over  this  is  divided  and  the  ileocolic  vessels  are  found. 
The  fatty  tissue  surrounding  the  vessels  which  will  contain  the  upper- 
most gland  of  the  ileocolic  chain  is  stripped  downward  with  gauze,  care 
being  taken  not  to  wound  the  duodenum.     The  artery  and  vein  are 


510 


INTESTINAL    SURGERY. 


ligated  and  divided  close  to  the  superior  mesenteric  artery.  The 
entire  diseased  intestine  and  subjacent  gland-bearing  area  should  then 
be  removed,  including  the  terminal  6  inches  of  the  ileum.  The  accom- 
panying schematic  drawings  from  Jamieson  and  Dobson  represent  this 
area. 

The  middle  colic  chain  drains  the  area  of  distribution  of  the  middle 
colic  artery,  the  upper  part  of  the  ascending  colon,  the  hepatic  flexure, 
and  about  two-thirds  of  the  transverse  colon. 

Operations  for  Growths  in  the  Neighborhood  of  the  Hepatic 
Flexure  (Fig.  248). — Growths  in  this  situation  are  not  uncommon, 
but  are  rarely  removable,  as  they  quickly  become  adherent  and  fixed 
to  neighboring  structures — pancreas,  duodenum,  etc.  To  remove  the 
"  lymphatic  area  "  it  is  necessary  to  tie  the  middle  colic  artery  at  its 
origin  from  the  superior  mesenteric  and  to  remove  the  mesocolon  from 


Fig.  248. — Excision  of  Growth  in  the  Cecum. 
(Jamieson  and  Dobson.) 
A,  Growth;  B,  line  of  section  of  colon;  C,  line 
of  section  of  ileum;  D,  point  of  ligature  of  ileocolic 
artery;  E,  middle  colic  artery. 


Fig.  249. — ^Excision  of  Growth  at  the  Hep.\tic 
Flexure.     (Jamieson  and  Dobson.) 

A,  Growth;  B,  line  of  section  of  transverse 
colon;  C,  line  of  section  of  ileum;  D,  point  of  liga- 
ture of  middle  colic  artery;  E.  point  of  ligature  of 
right  colic  artery;  F,  point  of  ligature  of  ileocolic 
artery. 


this  point  up  to  the  bowel.  By  this  step  the  whole  of  the  middle  colic 
chain  of  glands  is  secured.  Ligature  of  the  artery  devitalizes  so  much 
of  the  ascending  colon — particularly  in  those  cases  where  the  right  colic 
artery  has  origin  from  the  middle  colic — that  it  is  necessary  to  remove 
the  whole  of  the  ascending  colon,  with  the  cecum  and  terminal  G  inches 
of  the  ileum,  the  growth  at  the  hepatic  flexure,  and  about  half  the  trans- 
verse colon,  completing  the  operation  by  a  lateral  anastomosis  between 
the  ileum  and  the  transverse  colon. 

The  Left  Colic  Chain. — The  paracolic  glands  lie  in  the  usual  situa- 
tion. The  intermediate  group  is  scattered,  but  the  majority  of  the 
glands  lie  on  the  artery  just  above  the  point  where  it  is  crossed  by  the 
inferior  mesenteric  vein,  in  front  of  the  inner  border  of  the  kidnt>y. 

Operations  for  Growths  in  the  Middle  Portion  of  the  trans= 
verse   Colon.—We   have   noted   above  that  the   lymphatics   of  this 
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segment  are  all  intercepted  by  the  paracolic  glands.  The  removal  of  a 
length  of  bowel  (3  to  4  inches)  on  either  side  of  the  growth  with  the 
corresponding  portion  of  the  mesocolon  containing  these  glands  will 
suffice.  It  should  be  possible  in  all  cases  to  preserve  so  much  of  the 
transverse  colon  as  will  permit  an  end-to-end  anastomosis. 

Operations  for  Growths  in  the  Region  of  the  Splenic  Flexure 
(Fig.  250). — The  left  colic  artery  is  defined  as  it  leaves  the  inferior 
mesenteric  vein,  and  is  tied  at  this  point  with  the  accompanying 
vein.  All  the  bowel  supplied  by  these  arteries  is  then  excised. 
It  will  ordinarily  extend  from  the  junction  of  the  middle  and  left 
thirds  of  the  transverse  colon  down  to  the  middle  of  the  descending 
colon. 

Operations  for  Growths  in  the  Descending  Colon  (Fig.  251). — 
The  "  lymphatic  area  "  corresponding  to  this  part  of  the  colon  com- 
prises the  epicolic  and  paracolic  glands  and  the  intermediate  glands  on 


Fig.  250. — Excision  of  Growth  in  the  Splenic 
Flexuee.  (Jamieson  and  Dobson.) 
A,  Growth;  B,  line  of  section  of  transverse 
colon;  C,  point  of  ligature  of  left  colic  artery; 
D,  line  of  section  of  descending  colon;  £,  inferior 
mesenteric  vein. 


Fig.  251. — Excision  of  a  Growth  in  the  De- 
scending Colon.  (Jamieson  and  Dobson.) 
A,  Growth;  B,  line  of  section  of  transverse 
colon;  C,  point  of  ligature  of  left  colic  artery;  D, 
line  of  section  of  sigmoid  flexure;  E,  inferior  mes- 
enteric vein. 


the  branches  of  the  left  colic  artery,  including  those  on  the  uppermost 
sigmoid  artery.  Some  vessels  also  run  to  the  splenic  glands,  as  in  the 
case  of  the  splenic  flexure.  It  will  then  be  necessary  to  tie  the  left 
colic  artery  at  the  point  where  it  leaves  the  inferior  mesenteric  vein, 
and  also  the  uppermost  sigmoid  artery  close  to  its  origin.  A  reference 
to  the  figure  will  show  that  beyond  this  step  the  operation  is  much  the 
same  as  that  for  the  splenic  flexure,  except  that  below  the  gut  will  be 
divided  in  the  upper  part  of  the  sigmoid  flexure. 

The  Inferior  Mesenteric  Chain. — This  chain  of  glands  drains  the 
sigmoid  flexure  and  rectum. 

Operations  for  Growths  in  the  Lower  Part  of  the  Sigmoid 
Flexure  and  the  First  Part  of  the  Rectum  (Fig.  252).— The  glands 
requiring  removal  are  those  lying  around  the  inferior  mesenteric  artery 
and  its  continuation,  the  superior  hemorrhoidal  artery,  from  the  point 
of  origin  of  the  left  colic  artery  downward;  this  includes  all  the  primary 
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lymphatic  glands.  It  is  not  necessary  to  remove  the  glands  around 
the  stem  of  the  inferior  mesenteric  artery  above  the  point  of  origin  of 
the  left  colic  artery.  The  operation  consists  in  exposing  the  inferior 
mesenteric  artery  and  ligating  it  and  the  vein  just  below  the  point  of 

origin  of  the  left  colic  artery.     The 
mesosigmoid  is  then  divided  in  an 


Pig.  252. — Showing  How  the  Lowest  and  Mid- 
dle Glands  op  the  Inferior  Mesenteric 
Chain  are  Homologous  with  the  Para- 
colic AND  Intermediate  Groups  on  the 
Sigmoid  Arteries.    (Jamieson  and  Dobson.) 

A,  Paracolic  group;  B,  intermediate  group;  C, 
main  group. 


Fig.  253. — Excision  of  a  Growth  in  the  Mid- 
dle   OF   THE    Sigmoid   Flexure.       (Proc. 
Roy.  Soc.   of    Med.)      (Jamieson  and  Dob- 
son.) 
A,    Growth;     B,  line    of    section    above    the 
growth;  C,  line  of  section  below  the  growth;  D, 
the  sigmoid  arteries  tied  at  their  origin. 


oblique  line  downward  from  the  point  of  ligature  of  the  inferior  mesen- 
teric to  about  the  middle  of  the  sigmoid  flexure,  care  being  taken  to 
preserve  as  far  as  possible  the  secondary  arches  on  the  sigmoid  arteries. 

The  peritoneum  to  the  inner  side 
of  the  artery  is  then  divided  doTvii- 
ward  to  the  inner  side  of  the 
mesorectum.  The  mass  of  tissue 
to  be  removed  is  then  stripped 
forward  from  the  sacral  hollow 
and  the  middle  sacral  artery  is 
secured.  The  peritoneal  reflec- 
tion from  the  bladder  to  the  rec- 
tum is  divided. 

Operations  for  Growths  in 
the  Middle  and  Upper  Part 
of  the  Sigmoid  Flexure.^ — The 
"  ideal  "  operation  in  these  cases 
is  practically^  the  same  as  that 
described  above,  Avith  the  differ- 
ence that  more  of  the  mesosigmoid  will  be  removed  and  the  gut  will 
be  divided  above  at  the  junction  of  the  descending  colon  and  the 
sigmoid  flexure. 

Mayo  has  discussed  with  completeness  the  principles  of  surgical 
technic  dealing  with  growths  in  the  large  intestine.  In  his 
experience  the  method  of  anastomosis  after  resection,  whether  end- 


FiG.  254. — Excision  of  a  Growth  at  the  Junc- 
tion  of  the   Sigmoid    Flexure    and   the 
Rectum.     (Jamieson  and  Dobson.) 
A,  Growth;  B,  line  of  section  through  the  sig- 
moid flexure;  C,  line  of  section  through  the  rec- 
tum; D,  point  of  ligature  of  the  inferior  mesen- 
teric artery. 
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to-end  or  lateral,  makes  little  difference.  He  favors  somewhat  the 
lateral  method.  In  this  we  concur,  and  wish  to  draw  attention  to 
the  fact  that  after  the  lateral  anastomosis  there  is  temporary  paralysis 
at  the  site  of  anastomosis,  so  that  the  restoration  of  normal  peris- 
talsis and  evacuation  of  the  bowels  is  delayed  for  from  forty-eight  to 
seventy-two  hours.  This  may  be  accompanied  by  considerable  meteor- 
ism,  leading  to  needless  anxiety  on  the  part  of  the  surgeon.  In  end-to- 
end  anastomosis  it  is  rather  necessary  for  a  safe  anastomosis  that  at 
least  one  of  the  fragments  should  be  surrounded  by  peritoneum.  Mayo 
reports  100  resections  of  the  bowel,  with  12  deaths. 
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THE  OMENTUM. 

Function. — The  functions  of  the  omentum  have  been  a  subject 
of  much  speculation  and  considerable  investigation  for  many  years. 
Investigations  by  Neuhof  and  Wiener,  Rubin,  Norris,  and  others  have 
served  to  dispel  many  of  the  theories  and  relegate  it  to  a  purely  mechan- 
ical and  physiologic  role.  Rubin,  particularly,  has  shown  that  it  has 
no  spontaneous  mobility,  no  demonstrable  chemotaxis,  no  intelligent 
and  spontaneous  protective  role.  Such  protection  as  it  apparently  dis- 
plays is  due  to  its  inherent  peritoneal  properties.  Later  investigations 
have  also  served  to  refute  the  general  belief  that  detached  omental 
grafts  are  of  material  value  in  plastic  procedures.  Such  grafts  rapidly 
become  necrotic. 

Torsion  of  the  Omentum. — Reports  of  cases  with  torsion  of  the 
omentum  have  of  late  years  been  published  with  su«h  frequency  that 
the  surgeon  must  cease  to  regard  them  as  surgical  curiosities,  and 
learn  to  bear  the  condition  in  mind  when  confronted  with  an  atypic 
abdominal  crisis.  The  classic  article  by  Corner  and  Pinches  has  made 
unnecessary  further  exhaustive  contributions,  since  successive  reports 
have  but  verified  their  classifications  and  conclusions,  with  this  excep- 
tion, that  more  attention  has  been  given  of  late  to  the  intra-abdominal 
type  occurring  without  the  presence  of  a  hernia  of  any  kind.  Fuller 
has  based  an  excellent  paper  upon  a  case  of  this  nature.  In  the  col- 
lection of  Lejars  (66  cases)  only  6  of  this  type  were  found;  Fuller,  a 
year  later,  was  able  to  report  9  others  besides  his  own.  In  practi- 
cally every  case,  however,  there  was  some  adhesion  present  at  the 
distal  end  of  the  omentum. 

Diagnosis. — Torsion  of  the  great  omentum  most  commonly  occurs 
between  the  ages  of  thirty  and  fifty,  and  is  twice  as  frequent  in  males 
as  in  females,  owing  to  the  greater  frequency  of  hernia  in  the  former. 
VOL.  VI — 33 
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There  was  a  right  inguinal  hernia  in  33  and  a  left  inguinal  hernia  in  9 
of  the  53  cases. 

The  mass  may  show  all  degrees  of  change  consequent  upon  strangu- 
lation, from  simple  passive  congestion  or  anemia  to  complete  gangrene. 
In  the  subacute  type  adhesions  may  be  present.  In  the  acute  type  the 
mass  may  be  enlarged  by  engorged  veins  and  exudate,  with  a  serous 
or  bloody  fluid  surrounding  it,  or  the  twist  may  be  so  marked  as  to 
shut  off  the  arterial  supply  (Blake).  From  two  to  ten  complete  twists 
may  be  present. 

We  have  two  types,  the  acute  and  subacute. 

"  Acute  Type. — This  type  is  characterized  by  all  the  symptoms  and 
signs  which  accompany  the  strangulation  of  any  abdominal  structure, 
and,  in  addition,  its  juxtaposition  to  the  intestinal  tract  may  give  rise 
to  the  symptoms  and  signs  of  paralytic  ileus.  The  onset  is  generally 
sudden  and  is  ushered  in  by  pain  which  may  be  spasmodic,  but  is  gener- 
ally constant.  Vomiting  is  present  in  about  one-third  and  nausea  in 
at  least  one-half  of  the  cases.  The  bowels  are  not  interfered  with  in 
about  one-half  the  cases,  but  in  a  few  absolute  obstruction  has  been 
noted. 

"  (a)  If  the  torsion  is  confined  to  a  hernial  sac  we  have  the  local 
tenderness,  pain  and  swelling,  with  the  nausea  and  vomiting  character- 
istic of  strangulated  hernia,  with  this  exception,  that  the  vomiting  is  not 
so  constantly  present,  the  temperature  and  pulse  do  not  rise  so  rapidly, 
although  there  is  some  elevation  of  both,  and  the  evidences  of  intestinal 
obstruction  are  not  so  marked.  There  ixiay  be  an  impulse  on  coughing, 
since  the  strangulation  is  not  due  to  the  hernial  ring.  The  mass  is  flat 
on  percussion." 

(b)  The  commonest  form  is  that  in  which  there  is  one  mass  within 
the  hernial  sac,  and  a  second  within  the  abdominal  cavity.  This  con- 
dition should  offer  little  difficulty  in  diagnosis,  since  generally"  the  intra- 
abdominal mass  can  be  defined.  In  the  cases  reported  by  Corner  and 
Pinches  showing  this  double  location,  14  complained  of  pain  in  the 
hernia  only,  17  of  pain  restricted  to  the  abdomen,  and  7  of  pain  in 
both  localities;  11  of  these  referred  the  pain  to  the  right  iliac  fossa  and 
1  to  McBurney's  point.  The  mass  is  generally  hard,  tender,  irregular, 
dull  to  light  percussion,  and  lies  in  the  right  iliac  fossa  and  pelvis.  In 
1  case  the  mass  was  mistaken  for  a  suppurating  cyst  and  an  attempt 
was  made  to  evacuate  it  per  vagina.  It  should  be  remembered  that 
a  twisted  omentum  may  be  reduced  into  the  abdominal  cavity,  and 
where  a  history  of  that  nature  is  given  and  an  intra-abdominal  tumor 
develops  the  presence  of  torsion  of  the  omentum  should  be  suspected. 

(c)  The  intra-abdominal  type  presents  the  symptoms  and  signs 
of  a  severe  intra-abdominal  crisis.  The  tumor  mass  mav  or  niav  not 
be  felt. 

The  diagnosis  of  appendicitis  has  most  commonly  been  made 
previous  to  operation.  In  one  case  a  diagnosis  of  suppurating  ovarian 
cyst  was  made,  and  in  another  suppurating  hydatid  was  suspected. 
The  diagnosis  of  appendicitis  is  excusable,  since  the  mass  almost  alwaj's 
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occupies  the  right  ihac  fossa  and  the  pain  is  referred  here  or  to  Mc- 
Burney's  point.     The  onset  is  sudden  and  with  sHght  rise  in  the  tem- 


FiG.  255. — Fuller's  Case  of  Torsion  of  the  Entire  Great  Omentum. 
A,  Pedicle  or  point  of  constriction  above  the  strangulated  omental  mass;  B,  greatly  stretched  adhesions 
twisted  into  a  slender  cord-like  structure. 

perature  and  pulse-rate.     There  are  certain  points  of  difference,  how- 
which  ever,  should  be  borne  in  mind. 

Appendicitis.  Torsion. 

Age Fifteen  to  thirty Thirty  to  fifty. 

Sex More  evenly  divided Most  common  in  men — hernia. 

Tenderness McBurney's  point Iliac  fossa. 

Mass OutUned  with    difficulty   and 

late May  be  outlined  early. 

Intestinal  function.. Generally  obstipation Less  often  obstipation. 

Abdominal  muscu- 
lar rigidity Frequently   involuntary    and     Voluntary,  more  general  and  not 

restricted  to  right  side so  marked. 

Nausea  and  vomit- 
ing   Generally  present Present  in  about  half  the  cases. 

Leukocytosis Present  generally Not   so  marked  as  it  would  be 

with  an  appendical  abscess  the 
size  of  the  mass. 
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In  women  the  differentiation  from  salpingitis  and  adnexial  tumors 
may  be  made  on  the  history  and  findings. 

Subacute  Type. — We  may  have  a  history  of  sudden  pain  and 
tenderness,  with  all  the  primary  symptoms  and  signs  of  torsion  as  sug- 
gested above,  which  subside  in  from  a  few  hours  to  a  day  or  two.  These 
attacks  may  be  recurrent,  with  more  or  less  persistent  tenderness,  finally 
culminating  in  the  gangrenous  form  demanding  intervention.  Such 
attacks  in  the  cases  reported  have  been  diagnosed  recurrent  appendi- 
citis. Partial  twists  may  persist  and  adhesions  take  place  in  the  new 
position,  as  has  been  demonstrated  at  subsequent  operation. 

The  prognosis  is  exceptionally  good  for  such  a  grave  condition  if 
operation  is  done  within  reasonable  time.  Over  90  per  cent,  have 
recovered  with  operation,  and  doubtless  as  the  condition  is  better  un- 
derstood the  mortality  will  fall  to  less  than  3  per  cent. 

When  operating,  the  incision  should  be  made  along  the  outer 
border  of  the  right  rectus  and  an  attempt  made  to  extract  the  mass 
from  the  hernial  sac  if  one  is  present.  If  this  is  impossible,  owing  to 
adhesions  or  constriction  of  the  omentum  by  the  ring,  incision  can  be 
made  over  the  hernial  sac.  The  omentum  is  ligated  in  sections  and  the 
gangrenous  mass  excised.  The  abdomen  can  generally  be  closed  without 
drainage.  If  a  hernial  sac  is  present  it  may  be  dealt  with  at  the  time 
or  operated  upon  later,  as  the  condition  of  the  patient  msLy  indicate. 
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DUODENAL   ULCER. 

Ulcer  of  the  duodenum  must  be  considered  in  connection  with  ulcer 
of  the  stomach,  with  which  it  is  often  confused.  However,  through 
the  studies  and  contributions  of  the  Mayos,  Moynihan,  Robson,  and 
others,  the  condition  has  been  shown  to  have  a  distinct  clinical  picture 
and  its  diagnosis  and  treatment  have  been  clearly  outlined.  The  fol- 
lowing discussion  is  largely  abstracted  from  these  authors.  The  orig- 
inal contributions  of  W.  J.  Mayo  and  Graham,  particularly,  have  been 
epoch  making.  The  last  report  from  their  clinic  gave  the  results  in 
1000  cases  of  gastric  and  duodenal  ulcers.  For  a  discussion  of  gastric 
ulcer  the  reader  is  referred  to  the  chapter  upon  Diseases  of  the  Stomach. 

Etiology. — The  exact  cause  of  duodenal  ulcer  cannot  be  deter- 
mined. The  fact  that  its  most  frequent  site  is  opposite  the  pylorus 
has  led  to  the  suggestion  that  the  most  active  factor  is  the  forcible 
ejection  of  the  acid  chyme  from  the  stomach  against  this  site,  and  the 
ulcer  which  sometimes  appears  upon  the  opposite  wall  has  been  called 
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by  Mayo  a  "  contact  ulcer."  Stiles  has  suggested  that  its  frequency 
here  may  be  attributed  to  some  anatomic  peculiarity  of  the  blood- 
supply,  and  in  corroboration  of  this  Wilkie  has  discovered  a  peculiar 
distribution  of  the  blood-vessels  by  which  a  single  vessel  supplies  the 
first  1|  inches  of  the  duodenum  with  an  apparently  inadequate  nutri- 
tion. Of  261  patients  with  duodenal  ulcer  operated  upon  by  Mayo, 
77  per  cent,  were  males  and  23  per  cent,  were  females,  and  he  has  sug- 
gested as  a  possible  explanation  of  this  fact  that  in  the  male  the  first  or 
ascending  portion  of  the  duodenum  seems  to  ascend  a  little  higher  than 
in  the  female;  consequently  in  the  latter  the  alkaline  biliary  and  pan- 
creatic secretions  may  rise  higher  and  more  readily  neutralize  the 
acid  chyme.  Be  these  factors  as  they  may,  it  is  probable  that  a  per- 
verted gastric  function  ending  in  hyperchlorhydria  is  a  forerunner,  and 
a  general  debility  or  lowered  resistance  is  a  favoring  factor. 

Pathology .^ — The  ordinary  type  of  ulcer  that  comes  to  surgical  in- 
tervention is  the  chronic  indurated  ulcer,  an  ulcer  which  has  persisted 
for  a  long  time  and  is  surrounded  by  a  zone  of  scar  tissue.  Acute 
peptic  ulcers  and  mucous  erosions  do  appear,  and  from  these  hemor- 
rhage may  occur.  They  are  seldom  surgical,  however.  The  chronic 
indurated  ulcer  may  lie  at  any  part  of  the  duodenum,  but  in  95  per  cent, 
of  the  cases  is  within  f  inch  of  the  pylorus,  while  20  per  cent,  involve  the 
margin  of  the  stomach  at  the  pylorus.  The  ulceration  extends  into  the 
muscular  tissue  and  may  perforate,  with  attending  peritonitis  and  death 
or  subsequent  adhesions,  to  various  organs,  which  in  itself  may  give 
rise  to  symptoms  and  secondary  disease.  Two-thirds  of  all  gastric 
and  duodenal  ulcers  are  found  in  the  duodenum.  Duodenal  ulcers 
seldom  undergo  carcinomatous  change. 

Symptoms. — Graham  emphasizes  four  important  points,  and  the 
following  is  taken  verbatim  from  his  articles: 

First,  the  periodicity  of  attacks  of  gastric  and  duodenal  ulcers. 
Second,  the  number  of  years  through  which  these  attacks  and  inter- 
missions or  remissions  have  run  before  surgical  relief  has  been  ad- 
vised or,  perhaps,  accepted.  Third,  the  characte^-istics  of  pain,  its 
great  diagnostic  significance,  and  its  place  in  differential  diagnosis. 
Fourth,  the  ready  control  of  all  sym.ptoms  during  the  period  of  attack 
by  measures  that  control  pain — as  food,  alkalis,  irrigation,  and  vomit- 
ing. 

Periodicity. — The  periodicity  of  attacks  is  so  constant  and  strik- 
ing a  feature  of  ulcer  of  the  duodenum  that  one  cannot  but  have  in 
mind  this  lesion  when  the  patient  complains  of  repeated  attacks,  each 
covering  days,  with  an  intermission  of  normal  health  of  varying  time. 
The  onset  of  symptoms  is  often  initiated  without  discoverable  cause, 
appearing  suddenly  and  continuing  without  interruption  for  days, 
weeks,  or  even  months,  each  day  a  repetition  of  the  former,  each  meal 
producing  about  the  same  effect;  first,  ease,  later  followed  by  the 
usual  syndrome  of  pain  or  burning,  distress,  gas,  sour  eructations,  and 
vomiting  of  sour  mouthfuls  of  varying  quantities,  all  these  being  at 
their  worst  from  two  to  five  hours  after  a  meal.     Following  this  period 
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of  attack  comes  an  intermission  of  days,  weeks,  or  months,  appearing 
often  as  unaccountably  and  as  suddenly  as  did  the  distressing  symptoms. 

These  periods  of  complaint  with  the  periods  of  intermission,  each 
covering  days  or  months,  are  so  characteristic  that,  excluding  other 
details,  this  one  feature  is  often  sufficient  to  warrant  a  probable  diag- 
nosis. Usually  the  history  shows  that  the  disease  has  run  from  five 
to  twenty  years. 

The  pain  comes,  then,  in  definite  periods  of  attack;  it  comes  daily  or 
two  or  three  times  a  day  during  this  period;  comes  from  two  to  five 
hours  after  meals,  and  is,  therefore,  pre-meal  as  often  as  it  is  after-meal 
in  time.  It  is  epigastric,  radiating  seldom  to  other  areas,  and,  except 
in  the  later  stages,  is  relieved  in  part  at  least  by  food,  drink,  alkalis, 
vomiting,  and  irrigation.  The  kind  of  pain  depends  on  the  pathologic 
condition.  It  may  be  burning,  gnawing,  lancinating,  boring,  cutting 
(apple-core  sensation),  or  the  felling  pain  of  perforation. 

Locating  an  ulcer  of  the  peptic  tract  from  the  area  of  pain  as  given 
by  the  patient  is  perplexing  and  often  verj^  uncertain.  jMost  of  the 
pain  is  epigastric,  let  the  lesion  be  where  it  may,  but  the  lower  the 
lesion  the  oftener  is  the  sensation  of  pain  to  the  right  of  the  median  fine, 
and  some  ulcers,  especially  the  duodenal  variety,  give  characteristic 
findings.  The  longer  food  gives  comfort,  other  things  being  equal 
(as  duration  of  time  of  disease,  extent  of  trouble,  obstruction,  etc.), 
the  farther  down  the  ulcer  is  situated,  so  that  in  duodenal  ulcer,  espe- 
cially in  the  early  days  of  its  history,  food  gives  relief  for  a  longer  time 
than  when  the  ulcer  is  located  higher,  i.  e.,  in  the  stomach  proper. 
Following  this  period  of  ease  the  characteristic  ulcer  symptoms  return, 
of  gnawing,  boring,  even  to  extreme  pain,  with  gas,  sour  eructation, 
vomiting  of  various  amounts  and  intensity',  dependent  on  obstruction 
and  extent  of  lesion. 

There  is,  however,  a  pain  of  the  cardia  comparable  to  the  boring  of  a 
bared  apple-core,  very  distressing,  foreboding,  and  sickening,  which  may 
be  present  when  the  lesion  is  purely  pyloric  or  duodenal,  and  is  doubt- 
less present  at  times  when  acidity  is  high,  but  is  purely  a  functional 
disorder  or  due  to  dietetic  error.  This  pain  is  brought  about  by  re- 
verse gastric  peristalsis,  acidity,  ulcer,  then  spasm  of  the  pylorus,  fol- 
lowed by  reverse  peristalsis.  If  the  sufferer  belches  or  vomits  with 
difficulty  the  annoyance  amounts  to  real  pain,  and  fear  of  cancer  is 
prominent.  These  pains  come  in  wave  periods  of  a  few  moments, 
and  relief  follows  suddenly  and  completely  at  each  wave  if  gas  and 
sour  eructation  be  copiously  raised;  or  the  pain  gradually  recedes  to 
almost  quiet  if  belching,  eructation,  or  vomiting  is  impossible.  These 
wave  pains  repeat  until  the  stomach  is  relieved  by  measures  that  empty 
it,  or  they  yield  readily  to  sufficient  alkalis. 

When  pain  is  at  its  highest,  so  also  is  gas  eructation  and  vomiting. 
By  removing,  neutralizing,  or  engaging  the  acid  in  the  process  of  diges- 
tion the  pain  stops,  gas  no  longer  forms,  vomiting  and  eructation  cease, 
and  the  patient  enters  a  period  of  calm,  to  return  to  his  former  distress 
some  time  later.     The  degree  of  discomfort  depends  on  the  extent  of 
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the  lesion,  the  kind  of  food  taken,  and  the  care  in  its  mastication.  Until 
complications  (obstruction,  perforation,  adhesions)  have  advanced  the 
pain  and  other  symptoms  seem  chiefly  due  to  increased  acidity  and 
spasm.  Reverse  gastric  peristalsis  adds  to  the  discomfort.  Later, 
when  complications  enter  for  consideration,  the  real  symptoms  are  ob- 
scured, and  the  physician  is  often  obliged  to  grope  in  the  dark  for  an 
exact  diagnosis  unless  the  patient  has  a  judicial  mind  and  can  relate 
accurately  his  earlier  symptoms. 

Again,  the  course  of  ulcer,  like  cancer,  may  be  long  latent,  and  be 
diagnosed  only  when  some  threatening  symptom,  like  perforation, 
suddenly  prostrates  the  patient.  If  the  perforation  is  not  complete  or 
if  only  a  small  amount  of  septic  material  escapes,  the  pain  may  be  of 
short  duration,  but  intensely  sharp  and  lancinating,  simulating  so 
closely  gall-stone  colic  that  such  a  diagnosis  is  the  only  logical  one  to 
make.  If  the  perforation  is  free  and  the  fluid  septic  or  large  in  amount 
the  pain  is  much  more  intense  than  in  gall-stone  colic.  There  is  ex- 
ceeding great  shock,  much  morphin  is  required  to  control  the  symptoms, 
and  early  the  appendical  region  will  be  the  center  of  the  pain.  Later,  if 
the  patient  survives,  the  pain  will  creep  to  the  duodenum  and  gall- 
bladder area.  Under  such  conditions  one  should  think  of  perforating 
ulcer  rather  than  gall-stones  or  appendicitis. 

Perforation  may  be  of  two  types:  the  acute  and  the  chronic  pro- 
tected. The  acute  is  followed  by  peritonitis.  This  is  not  of  the  most 
virulent  form,  however,  owing  to  the  few  bacteria  present;  so  that,  if 
surgical  intervention  is  secured  early,  the  prognosis  is  fair.  In  the  sub- 
acute or  chronic  type  there  is  an  incomplete  or  small  perforation  fol- 
lowed by  adhesions.  Here,  recurring  attacks  of  local  peritonitis  are 
the  rule.  Perforation  was  discussed  extensively  in  Vol.  IV.,  p.  686.  It 
should  be  emphasized  that  duodenal  pain  and  tenderness  are  found  to 
the  right  of  the  median  line,  while  early  the  aggravation  of  the  pain 
comes  several  hours  after  meals. 

Examination  of  the  contents  of  the  stomach  is  of  considerable  aid 
in  suggesting  the  proper  treatment,  although  not'^  necesssary  for  the 
diagnosis,  since  the  chemical  analysis  is  often  misleading.  There  is  an 
excess  of  total  acidity  and  free  hydrochloric  acid  in  over  half  of  the  cases, 
but  either  may  be  normal  or  below  normal.  If  a  spasm  of  the  pylorus 
is  present  or  a  stricture  due  to  old  ulceration,  there  will  be  a  retention 
of  food  elements  after  the  proper  time  for  its  extrusion.  The  stomach 
is  often  dilated  in  the  same  class  of  cases.  The  presence  of  hemorrhage, 
either  gross  or  microscopic,  is  not  characteristic,  although  it  may  be 
present. 

Mayo  calls  attention  to  the  fact  that  if  the  duodenum  is  pulled 
strongly  an  anemic  spot  may  appear  on  the  duodenum  near  the  pylorus 
which  may  be  mistaken  for  ulcer. 

Prognosis. — Operation  in  uncomplicated  cases  in  the  hands  of 
experts  is  followed  by  death  in  less  than  2  per  cent,  of  the  cases,  while 
98  per  cent,  are  cured  or  greatly  improved.  In  complicated  cases, 
where  adhesions  and  secondary  changes  have  occurred,  the  prognosis 
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must  depend  upon  how  well  these  can  be  handled.  Undouljtedly,  the 
prognosis  under  operative  intervention  is  much  better  in  duodenal 
than  in  gastric  ulcer. 


Fig.  256 — Ulcer  of  the  Duodenum  with  Sutures  in  Place  for  thi.    I'l  ki    .-l     jf   Intolding. 

(Mayo.) 
Posterior  no-loop  gastro-enterostomj-  indicated. 

Treatment. — The  simple  chronic  duodenal  ulcer  is  probably  best 
treated  by  the  posterior  no-loop  gastrojejunostomy.     If  the  ulcer  can 


Pig.  257. — Hodr-gl.\ss  Duodenu.m.     (Burke.) 


be  excised  with  safety  it  should  be  done,  if  near  the  pylorus,  to  ]-)revent 
the  possibility  of  cancer.  Burke  and  INIayo  have  reported  hour-glass 
constriction  of  the  duodenum  requiring  resection.     If  the  ulecr  has 
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caused  hemorrha<2;e  the  vessels  leading  to  it  may  be  tied  and  the  base  be 
infolded.  It  should  also  be  infolded  if  the  base  is  thin,  suggesting  the 
possibility  of  perforation  later.  If  perforation  has  occurred  it  is 
generally  not  necessary  to  do  a  gastro-enterostomy,  since  perforation 
seems  to  cure  the  condition.  If  there  is  any  stricture,  however,  gastro- 
enterostomy should  be  done  in  addition  to  whipping  over  the  ulcer. 

JEJUNAL  AND  GASTROJEJUNAL  ULCERS. 

These  ulcers  have  been  the  subject  of  further  study  by  Paterson  and 
Mayo.  Paterson  reports  2  cases  and  collects  61  from  the  literature. 
He  has  drawn  particular  attention  to  the  fact  that  we  may  have  gastro- 
jejunal  ulcers  situated  on  the  gastro-enterostomy  stoma.  Both  he  and 
Mayo,  who  also  reports  such  cases,  maintain  that  these  ulcers  are  the 
result  of  injury  at  the  time  of  operation.  One  of  Mayo's  cases  had  a 
persistent  suture,  and  in  another  a  hematoma  had  been  produced  by 
injury  at  the  time  of  operation.  Paterson  believes  that  closure  of  the 
gastrojejunostomy  opening  is  produced  by  cicatrization  of  a  gastro- 
jejunal  ulcer,  and  it  is  more  likely  to  occur  in  those  patients  in  whom 
the  pylorus  is  patent,  since  in  those  cases  the  hyperacidity  is  greater 
about  the  wound.  In  closing,  Paterson  draws  the  following  con- 
clusions : 

The  risk  of  jejunal  ulcer  following  gastrojejunostomy  is  probably 
under  2  per  cent. 

At  the  present  time  this  complication  apparently  occurs  less  fre- 
quently than  formerly. 

Clinically,  there  are  two  gToups  of  cases:  (1)  Those  in  which  perfora- 
tion into  the  general  peritoneal  cavity  ensues;  (2)  those  in  which  general 
peritonitis  is  prevented  by  the  formation  of  adhesions. 

Pathologically,  the  cases  may  be  classified  as  follows:  (1)  Ulcers  of 
the  jejunum;  (2)  gastrojejunal  ulcers  or  ulcers  at  the  site  of  the  anas- 
tomosis. 

Jejunal  ulcers  in  some  instances  are  of  infectiv.e  origin;  in  these 
cases  ulceration  commences  within  a  very  short  interval  after  gastro- 
jejunostomy and  usually  the  ulcers  are  multiple. 

In  a  large  proportion  of  cases  the  ulcer  is  single  and  is  probably 
the  result  of  the  toxic  action  of  hydrochloric  acid  which  injures  the 
cells  of  the  mucous  membrane,  so  that  they  are  digested  by  the  in- 
testinal juice.  Possibly  other  agents  than  hydrochloric  acid  may  play 
a  part  in  injuring  the  mucous  membrane. 

Any  procedure  or  disease  which  diminishes  the  amount  of  bile  and 
pancreatic  juice  in  the  jejunum  favors  the  occurrence  of  jejunal  and 
gastrojejunal  ulcer.  For  this  reason  operations  of  the  "  Y-type  " 
and  entero-anastomosis  are  inadvisable,  at  any  rate  in  cases  in  which 
free  hydrochloric  acid  is  present  in  the  gastric  contents,  as  after  these 
procedures  the  anastomosis  and  a  portion  of  the  jejunum  are  deprived 
of  the  protective  influence  of  the  alkaline  bile  and  pancreatic  juice. 

The  reason  that  ulceration  has  followed  the  anterior  operation  more 
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frequently  than  the  posterior  operation  with  a  loop  is,  probaljly,  that 
in  former  times  the  anterior  operation  was  more  frequently  performed. 

In  cases  in  which  perforation  into  the  general  peritoneal  cavity 
occurs,  immediate  laparotomy  offers  the  only  chance  of  saving  the 
patient's  life.  Inasmuch  as  there  is  some  evidence  that  jejunal  and 
gastrojejunal  ulcers  may  heal,  an  operation  should  not  be  performed 
in  the  chronic  cases  until  after  a  thorough  trial  of  medical  treatment. 

Even  when  surgical  intervention  is  necessary,  an  attempt  should 
first  be  made  to  diminish  hyperacidity  if  this  be  present. 

Our  aim  should  be  to  prevent  the  occurrence  of  this  complication  of 
gastrojejunostomy.  Preventive  treatment  consists  in  (1)  careful  and 
appropriate  surgical  technic  and  (2)  prolonged  after-treatment. 

Lastly,  every  case  of  recrudescent  pain  of  a  constant  character  after 
gastrojejunostomy,  especially  when  associated  with  hyperacidity  or 
hypersecretion,  should  be  regarded  as  a  case  of  potential  ulcer  and 
treated  accordingly. 
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ILEOCECAL   ADHESIONS— "  ILEAL  KINK." 
(**  Lane's  Kink,"  "  Agglutination  of  the  Ileum,") 

This  condition  may  be  of  two  general  types:  acquired  adhesions  due 
to  inflammatory  disease,  and  angulation  and  constriction  of  the  ileum 
due  to  disease  sui  generis,  the  exact  etiology  of  which  is  still  in  doubt. 
Concerning  the  first  type  nothing  need  be  said.  The  pathology  and 
condition  are  well  described  in  the  chapter  dealing  with  Appendicitis. 
As  to  the  second,  however,  the  attention  of  surgeons  has  been  forcibly 
drawn  to  this  condition  by  the  writings  of  Lane,  F.  H.  Martin,  the 
Mayos,  and  others.  It  was  first  described  by  Lane,  who  drew  atten- 
tion to  it  in  connection  with  his  studies  upon  intestinal  surgery.  It  is 
now  recognized  as  a  pathologic  entity. 

The  typic  cases  are  found  in  the  last  6  inches  of  the  ileum,  antl 
consist,  in  general,  of  an  angulation  of  the  intestine  with  the  concavity 
downward.  The  central  part  is  fixed  and  the  two  arms  fall  downward 
and  become  united  with  adhesions  to  themselves  or  to  the  colon. 
Again,  we  may  find  the  ileum  rolled  up  in  its  own  mesenterv  (Figs.  259. 
2G0). 

Etiology. — Lane  attributed  the  condition  to  a  ]iull  uiion  the  cud 
of  the  ileum  by  a  prolapsed  cecum,  while  a  counter-pull  was  exert etl  by 
the  fixation  of  the  ileal  mesentery  about  3  inches  from  its  attachment  to 
the  cecum.     Martin  has  suggested  a  most  plausible  explanation  in  that 
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he  draws  attention  to  the  fact  that  the  condition  is  most  hkely  to  be 
found  in  those  individuals  having  an  enteroptosis.  The  fixation  of  the 
ileum  by  its  short  mesentery  associated  with  the  general  prolapse  seen 
in  enteroptosis  would  produce  the  condition.  Clinically,  this  assump- 
tion has  much  support.  The  congenital  origin  has  further  support  that 
cases  have  been  found  in  the  young  and  in  patients  without  any  history 
whatever  of  intra-abdominal  inflammation. 

Symptoms. — The  symptoms  and  signs  (as  described  by  Martin) 
are  those  incident  to  its  supposed  etiologic  factor,  i.  e.,  defective  de- 
velopment of  the  individual  with  enteroptosis,  and  those  due  to  a  mild 
grade  of  intestinal  stenosis.  With  exacerbation  of  these  symptoms, 
incident  to  mild  intestinal  obstruction  at  the  site,  these  symptoms  sug- 
gest to  the  thoughtless  the  diagnosis  of  chronic  recurrent  appendicitis. 


Fig.  258. — Lines  of  Tbaction  with  Weight  in  Cecum-,     (Lane.) 


In  other  words,  the  individuals  affected  are  often  those  with  slight 
or  no  forward  curve  in  the  lumbar  region,  forward  projection  of  the 
cervical  vertebrae,  flat  chest,  perpendicular  pelvis,  and  a  preternatural 
projection  of  the  lower  third  of  the  abdomen,  suggesting  intestinal  pro- 
lapse. In  general,  they  are  poorly  nourished.  The  symptoms  com- 
plained of  by  the  patients  are  as  Martin  gives  them :  extreme  weakness, 
giving  rise  to  disinclination  to  stand  or  walk,  dyspeptic  symptoms,  char- 
acterized by  anorexia,  distress  after  eating  from  a  feeling  of  distention 
rather  than  pain,  eructation  of  gases,  and  frequent  colicky  pain  in  lower 
abdomen.  Patients  are  relieved  by  lavage  and  experience  the  greatest 
comfort  when  on  a  simple,  coarse,  and  fat  diet.  They  are  usually 
constipated.  Backache  from  several  sources  is  complained  of  from 
pulling  on  the  mesenteries,  from  dragging  of  the  kidneys,  from  disten- 
tion of  the  lower  bowel,  and  from  displacements  of  the  uterus. 
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"  The  above  symptoms  with  others  are  common  to  all  cases  of 
general  visceral  prolapse,  but  more  definite  localizations  are  frequently 
revealed  as  the  condition  progresses.  They  are  practicall}'-  the  same  as 
those  described  by  Jackson  and  others  as  due  to  membranous  pericolitis 
and  by  Klose  and  Wilms  as  due  to  excessive  mobility  of  the  cecum 
{vide  infra). 

"  The  most  common  complication  is  periodic  attacks  of  appendical 
colic,  followed  by  slight  inflammatory  spells  relieved  by  recumbent  posi- 
tion and  dieting,  which  finally  develops  into  a  constant  pain  of  mild 
degree  and  rather  extreme  sensitiveness  to  pressure. 

"  As  the  case  progresses  the  chronic  dyspeptic  symptoms  increase 
and  occasional  attacks  simulating  mild  chronic  obstruction  of  the 
bowels  will  be  revealed.  These  are  relieved  by  the  recumbent  position, 
lavage,  starvation  diet,  and  enemas.     The  attacks  become  more  fre- 
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11   T.ANE  Kink  With  Adhesions.     (Mayo.) 


quent,  the  pain  in  the  region  of  the  appendix  becomes  more  severe 
and  extends  toward  the  umbilicus.  During  the  attacks  characterized 
by  the  partial  obstruction  symptoms  the  area  of  tenderness  is  increased 
and  some  tympany  is  revealed  to  the  right  and  below  the  umbilicus. 

"  The  patient  in  the  meantime  is  being  poorly  nourished,  and  symp- 
toms of  general  toxemia,  from  intestinal  absorption,  are  apparent. 
This  class  of  patients  often  develop  extreme  anemias.  Occasionally 
severe  crises  develop  which  may  be  interpreted  as  gall-stone  colic,  ure- 
teral or  appendical  colic,  or  acute  obstruction  of  the  bowel.  Alternat- 
ing diarrhea  and  constipation  may  be  present." 

Upon  laparotomy  one  finds  the  appendix  is  obscurcHl,  but  by  draw- 
ing up  the  cecum,  which  is  prolapsed  into  the  pelvis,  the  inch-end  por- 
tion of  the  appendix  beyond  its  mesentery,  distended  and  blue,  is 
revealed;  the  balance  of  it  is  beneath  the  cecum  where  it  has  been 
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pulled  by  its  high  attached  mesentery  and  l)l()()(l-supply.  It  is  fre- 
quently buried  in  adhesions  or  adherent  to  the  under  surface  of  the 
cecum,  with  a  definite  bend  and  usually  an  obstruction  at  this  site. 

The  appendix  is  carefully  removed.  The  loose,  freely  movable 
cecum  is  now  drawn  out  and  with  it  the  first  6  inches  of  the  ileum.  At 
first  it  may  be  difficult  to  demonstrate  this  portion  of  the  gut  because 
of  adhesions  or  because  of  the  short  mesentery.  As  an  attempt  is 
made  to  spread  out  the  intestine  the  definite  kink  will  be  revealed. 
It  is  not  only  bent  to  the  extent  that  its  lumen  is  obstructed,  but  it  is 
rolled  or  wrapped  in  its  own  mesentery,  to  one  leaf  of  which  it  is  firmly 


Fig.  260. — Lane  Kink  After  Separation  of  the  Band  and  Removal  of  the  Appendix.      (Mayo.) 

adherent,  to  from  one-fourth  to  one-half  of  its  circumference,  and  to 
that  extent  still  further  obstructed  in  its  lumen. 

*'  As  the  kinked  intestine  is  placed  on  a  gauze  sponge  and  slight 
tension  made  on  it,  the  adhesions  are  revealed,  and  as  they  are  care- 
fully divided  by  scratching  through  them  with  the  point  of  a  knife,  the 
bent  and  imprisoned  intestine  is  relieved  and  its  obstruction  is  imme- 
diately overcome. 

"  As  the  adhesions  are  divided  and  the  intestine  resumes  its  former 
condition,  thickened  portions  of  the  mesentery  are  revealed,  showing  a 
hypertrophy  that  developed  in  consequence  of  strong  pull  on  it.  The 
leaf  of  the  mesentery  representing  the  portion  adherent  to  or  wrapped 
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about  the  gut  will  exhibit  triangular  raw  surfaces,  showing  the  extent 
that  it  imprisoned  the  gut. 

"  Careful  examination  of  these  kinks  leaves  practically  no  ex- 
planation for  their  formation  except  the  one  of  traumatism  to  the  com- 
paratively fixed  portion  of  the  intestine,  due  to  an  abnormal  descent 
of  the  cecum,  the  balance  of  the  ileum  and  the  overriding  of  superim- 
posed viscera." 

Treatment. — The  simple  unrolling  of  the  gut  without  some  method 
of  preventing  the  re-forming  of  adhesions  would  seem  inadeciuate. 
Therefore  many  suggestions  have  been  made,  such  as  fixation  of  the 
cecum  higher  up,  etc.  Lane  in  certain  cases  advocates  extensive 
operations,  such  as  ileocolostomy  or  ileosigmoidostomy,  or  excision  of  the 
colon  in  cases  that  have  resisted  less  radical  measures.  Hofmeister 
also  performs  a  short-circuiting  operation  in  such  cases.  In  an  attempt 
to  prevent  the  re-formation  of  adhesions  Mayo  applies  vaselin  to 
the  denuded  surfaces.  Martin  very  rationally  places  the  patient  in  the 
Trendelenburg  posture  after  separating  the  kink,  carefully  locates  the 
viscera,  as  he  thinks  is  best,  then  closes  the  abdomen  and  applies  a  firm 
plaster  dressing,  so  that  the  viscera  are  kept  out  of  the  pelvis.  The 
patient  is  kept  with  the  head  low  for  days  during  the  convalescence  and 
a  properly  fitting  straight  front  corset  is  applied  before  the  patient 
is  allowed  to  arise  from  bed,  to  be  followed  by  a  systematic  course  of 
abdominal  gymnastics. 

MEMBRANOUS   PERICOLITIS. 
("  Jackson's  Membrane.") 

This  condition,  related  in  the  symptomatology  to  ileocecal  kinks 
and  adhesions,  was  first  prominently  drawn  to  the  attention  of  the 
surgical  profession  by  Jackson,  who  reported  cases  and  discussed  the 
question  in  detail.  He  describes  the  condition  found  in  one  of  his 
cases  as  follows: 

''  From  a  point  just  at  the  hepatic  flexure  to  3  inches  above  the 
caput  there  spreads  from  the  parietal  margin  over  the  external  lateral 
margin  to  the  internal  longitudinal  muscle  band  a  thin  vascular  veil, 
in  which  long,  straight,  unbranching  blood-vessels  course,  most  of  whit'h 
are  parallel  with  each  other  and  take  a  slightly  spiral  direction  over 
the  colon  from  the  outer  upper  peritoneal  attachment  to  the  inner 
lower  portion  of  the  gut,  ending  just  above  the  caput.  The  ajipondix 
is  not  implicated  in  any  way. 

"  Coursing  with  the  blood-vessels  are  numbers  of  shining  narrow  Inuuls 
of  connective  tissue,  which  gradually  broaden  as  they  go,  and  end  in  a 
slight  fan-shaped  attachment  at  various  points  on  the  anterior  and 
inner  surfaces  of  the  colon.  At  these  points  of  attachment  the  gut  is 
held  in  rigid  plication. 

''The  entire  specimen  conveys  to  the  eye  the  idea  that  an  edematous 
fluid  lies  beneath  this  delicate  membrane,  and  reminds  one  of  nothing 
so  much  as  an  edematous  arachnoid  so  often  encountered  on  removing 
the  dura  mater  from  the  brain  of  a  dead  alcoholic.     The  colon  seems 
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placed  in  a  diaphanous  bag  slightly  too  short  to  contain  it  without 
wrinkling.  At  the  beginning  of  the  hepatic  flexure  the  drawn  mem- 
brane particularly  angulates  the  contained  colon.  Here  and  there 
are  spots  and  tags  of  fat  beneath  the  cobweb.  On  handling  the  speci- 
men the  colon  slips  about  in  its  bag  without  entire  freedom,  as  a  fetus 
within  its  amniotic  sac.  A  portion  of  the  parietal  peritoneum  has 
been  removed  with  the  colon,  and  shows  that  the  membrane  and  blood- 
vessels arise  in  and  are  continuous  with  the  structures  of  the  parietal 
peritoneum,  as  it  sweeps  over  the  colon.  The  entire  structure  seems 
to  be  peritoneum,  loosened  from  its  close  connection  to  the  abdominal 
wall  and  colonic  surface  by  some  serous  exudate,  after  which  the  particu- 
lar vascularization  and  connective-tissue  banding  has  occurred  as  a 
chronic  reaction  to  irritative  influence." 

Hofmeister  describes  veil-like  adhesions,  varying  in  density,  that 
could  be  lifted  up  with  forceps,  and  only  after  division  of  this  delicate 
membrane  did  the  true  serous  covering  of  the  gut  become  exposed. 
Their  consistency  varies  from  that  of  a  fine  veil-like  substance  to  firm 
strands  of  scar  tissue.  The  constricting  action  of  such  bands  could 
not  be  fully  appreciated  until  one  saw  how  the  intestinal  wall  unfolded 
to  its  normal  shape  after  their  division. 

The  question  has  been  discussed  in  detail  by  Connell,  Hertzler, 
Crossen,  and  others. 

Etiology. — The  etiology  is  unknown.  Mayo  considers  it  a 
developmental  anomaly;  Binnie,  a  primary  pericolitis;  others  have 
attributed  the  membrane  to  inflammation  spreading  from  adjacent 
organs,  appendix,  gall-bladder,  etc.  Hofmeister  reports  that  in  10 
out  of  14  cases  he  found  the  trichocephalus  dispar.  Connell  draws 
attention  to  this  fact  in  relation  to  the  suggestion  of  Metchnikoff  and 
Guirat  that  cases  of  peritonitis  may  be  due  to  the  escape  of  bacteria 
along  the  fine  passages  made  by  the  parasite  in  the  intestinal  wall. 

Symptoms. — Undoubtedly  the  condition  is  present  more  often 
than  is  generally  believed.  Jackson  met  with  9  cases  in  one  year. 
Connell  met  with  2  cases,  showing  both  an  ileal  kink'. and  membranous 
pericolitis.  Mayo  and  others  have  made  similar  observations.  Jack- 
son gave  the  essential  symptoms  as  (1)  pain,  (2)  tenderness,  (3)  con- 
stipation, (4)  mucous  discharge  from  bowel,  (5)  meteorism,  (6)  loss  of 
weight  and  tone,  (7)  gastric  dyspeptic  symptoms,  (8)  neurasthenia. 
These,  we  see,  are  exactly  similar  to  those  given  above  as  suggestive 
of  ileal  kink.  The  identity  of  the  symptoms  and  signs  in  the  two  con- 
ditions is  admitted  by  all  observers. 

Treatment. — Division  and  excision  of  the  adhesions  have  been 
carried  out  in  all  cases.  Connell  has  used  the  twisted  adhesion  as  a 
supporting  band  to  prevent  prolapse  of  the  colon. 

ELONGATION  AND  MOBILITY   OF  THE   CECUM. 

In  close  relation  to  this  discussion  of  the  symptomatology  incident 
to  Lane's  kink  and  Jackson's  membrane,  Wilms  has  drawn  attention 
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to  a  group  of  cases  analogous  in  every  respect  to  those  just  described, 
except  that  he  attributes  the  symptomatology  as  due  to  a  great  mobil- 
ity of  the  cecum.  It  is  described  as  being  present  in  the  ordinary 
cases  of  enteroptosis.  The  patient  complains  of  the  same  group  of 
symptoms  as  has  just  been  described  above.  He  draws  attention  to  the 
fact  that  the  length  of  the  cecum  is,  naturally,  subject  to  great  varia- 
tions. Wilms  calls  only  those  cecums  abnormally  long  that  can  with 
perfect  ease  be  laid  on  the  anterior  abdominal  wall.  He  has  by  no 
means  infrequently  found  cecums  10  or  15  c.c.  of  which  could  be  easily 
drawn  out  of  the  abdominal  wound. 

These  cases  were  treated  by  loosening  a  portion  of  the  peritoneum 
from  the  crest  of  the  ileum,  by  which  procedure  a  sort  of  pocket  is 
formed  in  which  the  cecum  is  placed.  The  operation  has  been  per- 
formed by  Wilms  in  40  cases  with  fairly  satisfactory  results. 

It  is  thus  evident  from  the  discussion  of  these  three  views  as  to  the 
etiology  of  this  group  of  symptoms  that  there  may  be  a  legitimate  reason 
for  believing  that  the  symptoms  may  be  due  to  any  one  of  the  three, 
or  that  the  symptoms  may  be  due  to  the  accompanying  enteroptosis, 
and  only  exceptionally  due  to  one  of  these  distinct  associated  conditions. 
It  is  further  evident  that  dogmatic  statements  cannot  be  made  at  the 
present  time  as  to  the  proper  procedure  to  pursue  and  the  absolute 
prognosis  that  can  be  given.  As  a  further  evidence  of  the  uncertainty' 
of  the  surgical  mind  concerning  this  subject,  it  may  be  mentioned  that 
Klose,  under  the  title  of  "  habitual  torsion  of  the  mobile  cecum," 
describes  the  modification  of  this  condition.  In  his  description  of  the 
case  he  draws  attention  to  the  same  group  of  conditions  already  de- 
scribed in  discussing  Lane's  kink,  Jackson's  membrane,  and  Wilms' 
descent  of  the  cecum.  He  draws  particular  attention  to  a  firm  tumor 
about  the  size  of  a  small  apple  in  the  region  of  the  appendix.  Accord- 
ing to  him  from  20  to  25  per  cent,  of  all  cases  sent  to  the  surgeon  as 
chronic  appendicitis  are,  in  reality,  cases  of  habitual  torsion  of  the 
mobile  cecum. 
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CONGENITAL   IDIOPATHIC  DILATATION  OF  THE  COLON. 

(Hirschsprung's  Disease — Megacolon.) 

Numerous  contributions  have  appeared  in  the  last  decade  deahng 
with  this  subject,  and  Finney  (1908)  was  able  to  review  over  two  hun- 
dred papers  which  have  appeared  since  the  disease  was  first  described. 
Since  Finney's  contribution  cases  have  been  reported  by  Judd,  Wagner, 
and  others.  The  classic  study  of  the  literature  by  Finney,  with  the 
tabulated  references,  offers  a  complete  review  of  the  subject,  which  is 
freely  used  in  the  following  review. 

History. — Although  Parry  (1825)  and  Billard  (1820)  reported  cases 
and  scattered  reports  were  noted  in  subsequent  years,  it  was  not  until 
the  reports  by  Hirschsprung  in  1886  under  the  name  of  ''congenital 
idiopathic  dilatation  of  the  colon  "  that  the  subject  began  to  be  generally 
studied.  Since  that  time  the  cases  have  been  reported  with  such  fre- 
quency that  every  one  should  have  a  clear  understanding  of  the  condi- 
tion and  the  symptoms  and  signs  necessary  to  its  diagnosis. 

Etiology. — Many  different  hypotheses  have  been  suggested  as  to 
the  etiology.  In  general  these  theories  may  be  divided  into  mechanical, 
physiologic,  neuropathic,  and  congenital.  Each  of  these  theories  has 
had  the  support  of  able  contributors.  A  majority,  however,  now  lean 
to  the  congenital  origin  of  the  disease.  Here,  again,  however,  a  differ- 
ence of  opinion  arises  as  to  the  exact  factor  originating  the  process, 
whether  mechanical  or  neuropathic,  or  an  anomaly  of  development,  a 
disease  sui  generis. 

Barth  (1870)  suggested  that  an  abnormally  long  mesentery  which 
would  permit  of  torsion  of  the  sigmoid  would  most  readily  explain  the 
condition.  Reports  of  cases,  however,  have  failed  to  substantiate  his 
hypothesis.  The  same  may  be  said  of  Marfan's  (1895)  suggestion  that 
the  etiologic  factor  lay  in  an  increased  length  of  the  colon  and  a  multi- 
phcation  and  exaggeration  of  its  loops.  Fenwick  (1900)  observed  a 
case  with  a  definite  contraction  of  the  sphincter  ani.  Gee,  Hitchens, 
and  others  have  likewise  suggested  spasmodic  constriction  as  a  factor 
in  the  production  of  the  condition.  Of  late  years  Perthes  (1905)  con- 
tended, on  the  basis  of  an  observed  case,  that  valve  formation  in  the 
intestine  was  responsible  for  the  condition.  These  may  serve  as  ex- 
amples of  the  many  suggestions  made  as  to  mechanical  causes,  none  of 
which  have  satisfactorily  explained  any  number  of  cases. 

An  example  of  the  suggestions  of  a  physiologic  source  is  found  in  the 
contribution  of  Walker  and  Griffiths  (1893),  who  suggested  chronic 
colitis  as  a  cause,  this  producing  gas  distention  followed  by  hypertrophy 
of  muscle  incident  to  violent  intestinal  action.  The  early  age  at  which 
cases  are  observed,  coupled  with  the  fact  that  colitis  is  a  late  rather 
than  an  early  symptom,  negatives  this  assumption. 

Lennander  (1900),  Bing  (1907),  and  others  have  particularly  urged 

a  neuropathic  origin,  either  through  the  nerves  or  a  segment  of  the  cord. 

Functional  hypertrophy  is  supposed  to  take  place  above  the  paralyzed 

segment  of  the  gut.     This,  however,  does  not  coincide  with  the  known 
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fact  that  there  is  generally  a  hypertrophy  without  a  segmental  paralysis. 
This  theory  cannot  be  discarded  lightly,  however,  since,  although  we 
admit  the  condition  to  be  a  congenital  idiopathic  hypertrophy  com- 
monly, we  must  still  admit  that  isolated  cases  do  seem  to  be  due  to  one 
or  more  of  the  other  factors. 

Hirschsprung  (1886)  was  one  of  the  first  to  classify  the  condition  as 
a  developmental  anomaly.  He  believed  that  both  dilatation  and 
hypertrophy  were  congenital.  Others,  while  subscribing  in  general  to 
his  views,  differ  in  some  particulars.  Thus  dilatation  may  be  present 
without  hypertrophy.  Besides  being  a  congenital  disease  sui  generis, 
we  may  find  developmental  anomalies  of  the  intestinal  tract  which  may 
act  mechanically,  producing  the  condition  (Concetti).  Other  parts  of 
the  body  are  frequently  the  seat  of  coincident  anomalies. 

It  is  seen  from  this  general  discussion  that  cases  maj^  be  divided 
into  two  types:  those  occurring  in  infancy  (true  Hirschsprung's  dis- 
ease); those  occurring  in  later  life  (pseudo-Hirschsprung's  disease). 
It  is  probable  that  almost  all  true  cases  will  fall  in  the  former  group, 
which  is  an  apparently  typical  clinical  entity. 

Pathology. — In  more  than  one-third  of  the  cases  the  sigmoid  flex- 
ure is  involved.  The  whole  of  the  large  intestine  may  take  part  in  the 
process  (15  per  cent.),  while  the  rectum  and  small  intestine  are  rarely 
involved.  The  dilated  portion  may  reach  6  inches  in  diameter.  Its 
capacity  may  be  astounding.  Formad's  case  contained  40  pounds  of 
feces.  The  walls  of  the  intestine  show^  marked  change.  The  teniae 
of  the  serous  coat  may  be  obliterated.  The  mesocolon  is  often  greatly 
thickened  and  may  contain  lymphangiectases  (Finney).  The  mucosa 
is  frequently  pigmented  (Judd).  Microscopically  we  see  an  hyper- 
trophy of  all  the  muscular  tissue. 

Symptoms  and  Signs.^ — The  patients  give  a  history  of  an  obstinate 
constipation  beginning  in  early  life.  The  bowels  move  only  with  ene- 
mas or  cathartics,  or  no  bowel  movement  may  occur  for  weeks  (eight 
to  ten  in  some  cases) .  This  is  followed  by  a  period  (one  to  three  days) 
of  diarrhea.  Upon  examination  one  observes  the  dry,  harsh  skin, 
probably  emaciation,  and  particularly  the  distended  abdomen.  Some- 
times the  intestinal  coils  may  be  seen  and  palpated.  Marked  disturb- 
ances of  adjacent  organs  may  be  seen.  Enemas  will  bring  away  large 
masses  of  feces,  thus  confirming  the  diagnosis.  An  .r-ray  picture  of 
the  colon  injected  with  bismuth  may  further  substantiate  the  diagnosis. 

Prognosis. — Little  or  nothing  is  to  be  hoped  for  from  conservative 
treatment,  although  it  should  be  tried  in  the  very  3'oung.  Surgical 
intervention  gives  the  most  satisfactory  results.  If  untreated,  the 
patient  becomes  a  chronic  invalid,  subject  to  digestive  disturbances  and 
its  complications. 

Treatment. — Medical. — In  the  very  young  or  in  mild  cases  the  usual 
treatment  instituted  for  constipation  has  been  tried  with  slight  success, 
i.  €.,  enemas,  massage,  exercise,  regulation  of  the  diet,  etc. 

Surgical. — This  has  varied  with  individual  surgeons.  The  yivo- 
cedure  giving  the  best  results  is  undoubtedly  resection  of  the  distended 
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loop,  either  by  a  one-  or  two-step  operation.  Some  would  produce  an 
enterostomy,  either  above  the  dilatation  (Finney)  or  in  the  upper  end 
of  the  dilated  portion.  After  some  weeks  of  irrigation  and  nutritive 
treatment  the  dilated  part  is  resected.  Colopexy,  coloplication,  per- 
manent colostomy,  entero-anastomosis,  and  various  other  procedures 
have  been  carried  out  in  individual  cases,  but  they  probably  have  little 
to  recommend  them  over  resection  except  in  isolated  cases. 
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GAS-CYSTS  OF   THE   INTESTINE. 

Finney^  has  described  a  gas-cyst  of  the  intestine.  In  his  case,  the 
first  reported  in  America,  the  tumor  sprung  from  the  ileum  and  con- 
sisted of  a  multicolored  cystic  growth,  the  spaces  of  which  were  filled 
with  gas.     He  attributes  the  gas  to  cellular  action. 

RUPTURE  OF  THE  INTESTINE. 

In  addition  to  the  various  articles  which  have  appeared  in  the  last 
decade  urging  immediate  laparotomy  in  cases  of  suspected  rupture  of 
the  intestine,  one  of  the  most  important  contributions  has  been  made 
by  E.  Wyllys  Andrews,-  in  which  he  draws  attention  to  an  entirely 
unique  form  of  industrial  accident,  and  reports  14  cases  in  which  it  has 
occurred.  It  consists  essentially  in  a  rupture  of  the  gut  incident  to  the 
introduction  of  compressed  air  into  the  rectum.  Andrews  describes  the 
condition  and  discusses  it  as  follows: 

"  General  Observations. — Compressed  air  is  used  very  generally 
to  transmit  power  for  drills,  riveters,  and  small  tools,  for  cleaning  cars, 
engines,  barrels,  etc.,  so  that  many  large  manufacturing  concerns  have 
it  piped  about  their  buildings  and  grounds.  The  air  is  supplied  at  from 
40  to  125  pounds'  pressure,  and  flexible  hose  connections  are  attached 
to  the  pipe  fines  at  various  stations.  So  many  of  the  above  reports 
speak  of  '  initiating  '  or  '  hazing  '  the  workmen  by  their  fellows  wdth 
the  air  nozzle,  that  this  form  of  the  practical  joking  mania  must  be 
common.  It  may  be  that  many  minor  or  trivial  accidents  have  hap- 
pened which  are  not  reported,  but  of  this  I  can  get  no  information. 

"Mechanism  of  the  Injury. — In  all  the  cases  cited  the  air  had  to 
pass  through  one  or  two  layers  of  cloth  to  enter  the  anus.  Yet  this  did 
not  seem  at  all  to  restrain  or  delay  its  deadly  work.  In  several  cases  it 
is  stated  that  the  nozzle  was  an  inch  or  more  distant  and  not  touching 
the  body.  I  feel  sure  that  at  50  to  125  pounds'  pressure  a  gas  would 
form  a  column  several  inches  in  advance  of  the  tube,  which  would  act 
almost  like  a  solid  body  in  forcing  open  the  sphincter.     One  has  only  to 

1  Jour.  Amer.  Med.  Assoc,  li.,  p.  1291. 

2  Surg.,  Gyn.,  and  Obst.,  Jan.,  1911. 


532  INTESTINAL    SURGERY. 

hold  the  hand  near  such  a  nozzle  to  realize  the  tremendous  impact  of 
the  blast.  Just  as  the  jet  of  a  fountain  can  be  made  to  sustain  a  ball 
of  some  weight,  so  the  jet  of  air  is  more  than  ample  at  several  inches  to 
force  the  levator  and  sphincter  ani  muscles  and  soft  pelvic  floor.  The 
pelvic  floor  and  nates  form,  in  fact,  a  funnel  whose  apex  is  the  anus. 
The  confined  air  expanding  in  this  funnel  will  force  the  gut  open  without 
having  the  end  of  the  pipe  accurately  adjusted  to  the  anus.  With  the 
involuntary  contraction  of  the  levator  and  sphincter  muscles  the  space 
between  the  buttocks  would  be  narrowed  and  the  funnel  deepened,  thus 
confining  the  escaping  air  laterally  and  leading  it  the  more  quickly  into 
the  bowel. 

*'  Pressure  Required  to  Rupture  an  Intestine. — With  an  air-pressure 
gauge  and  tank  of  compressed  air  it  is  easy  to  show  that  the  ordinary 
bursting  point  in  a  dog  or  ox  intestine  is  from  6  to  10  pounds.  The 
human  intestine  shows  about  the  same  bursting  point  when  removed 
from  the  body.  Whether  the  strength  would  be  greater  in  the  living 
body  we  do  not  know,  but  probably  there  would  be  a  slight  difference. 

"  Symptoms  and  Pathology. — Several  of  the  reports  speak  of  minor 
bruises  about  the  anus,  but  in  most  the  injuries  are  internal  and  con- 
cealed. It  is  notable  that  no  case  has  been  diagnosed  without  a  his- 
tory, most  of  them  being  treated  as  "  colic."  This  is  no  more  than  is 
true  of  traumatic  rupture  of  the  bowel  from  blows,  in  which  a  diag- 
nosis could  not  be  made  earlj^  on  objective  signs  onl}'. 

"  The  rectum  and  anus  escape  much  injury  because  of  their  outside 
support.  The  sigmoid  tears  probably  because  it  is  first  to  receive  and 
confine  the  blast  of  inrushing  air.  The  wide  loop  of  the  sigmoid  flexure 
probably  traps  the  air  momentarily  by  its  somewhat  bent  or  kinked 
junction  to  the  descending  colon.  It  thus  sustains  the  first  shock  of 
the  diastatic  pressure,  and,  unable  to  pass  the  mass  of  air  onward,  it 
yields  to  the  pressure,  dilates,  and  bursts  into  the  free  peritoneal  cavity. 
In  testing  the  intestine  with  the  air-pump  and  gauge  the  rupture  often 
takes  place  in  the  mesenteric  border,  but  in  all  the  cases  here  reported 
except  Steven's  it  is  reported  as  occurring  at  the  longitudinal  band,  if 
mentioned  at  all. 

"  Mortality  and  Prognosis. — The  mortality  in  the  above  cases  was 
13  or  81.2  per  cent.,  but  this  is  largely  increased  by  the  fact  that  no  opera- 
tion was  done  in  most  of  them.  Of  the  7  cases  treated  by  laparot- 
omy, 4  died,  or  57.2  per  cent.  Of  9  cases  not  operated,  all  died,  or 
100  per  cent.  If  all  cases  could  be  brought  to  early  operation  the  mortal- 
ity would  be  lower — 10  to  25  per  cent. 

"  Treatment. — It  seems  useless  to  speak  of  palliative  treatment;  yet 
palliation  of  the  one  symptom  of  air-pressure  by  puncture  did  resuscitate 
my  case,  and  enabled  me  later  to  do  a  laparotomy.  Ambulance  sur- 
geons, or  those  giving  first  aid,  should  be  instructed,  if  great  dyspnea  is 
a  factor,  to  make  an  emergency  tapping  with  a  hollow  needle  or  even  a 
small  bistoury.  Regular  laparotomy  should  be  performed  as  soon  as 
possible." 
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Colostomy. — A  constantly  discharging  colostomy  wound  is  a  source 
of  annoyance  to  both  patient  and  surgeon  in  all  cases,  and  many  sug- 
gestions have  been  made  as  to  methods  which  may  avoid  this  unfortu- 
nate condition.  Lilienthal  has  described  the  method  he  has  used  in 
several  cases  with  considerable  success.  The  essential  feature  of  this 
method  consists  in  making  an  incision  through  the  body  of  the  left  rec- 
tus muscle.  The  gut  is  brought  well  out  of  the  opening  and  severed. 
The  proximal  end  is  well  mobilized  and  sutured  to  the  peritoneum  by 
a  continuous  suture  with  about  3  inches  of  the  bowel  outside.  The  gut 
is  then  rotated  on  its  axis  after  the  manner  described  by  Gersuny,  from 
180  to  360  degrees,  the  amount  of  rotation  being  determined  by  the 
finger  inserted  in  the  lumen.  When  the  opening  is  occluded  the  rotated 
gut  is  then  sutured  to  the  aponeurosis  so  as  to  hold  it  in  the  new  posi- 
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tion.  A  rubber  tube  is  inserted  and  held  in  the  gut  lumen  by  sutures 
to  drain  the  contents  of  gut  temporarily.  The  distal  end  of  the  cut  gut 
is  fixed  in  the  lower  end  of  the  wound,  drainage  provided,  and  the 
abdominal  wall  closed  between.  The  bowel  is  washed  out  where  neces- 
sary. The  patient  soon  learns  to  control  the  bowel  movements,  par- 
ticularly if  the  contents  are  kept  solid  by  bismuth  or  tincture  of  opium. 
Marro  attempts  to  produce  a  like  satisfactory  state  by  bringing  a 
loop  out,  mobilizing  the  proximal  end,  and  carrying  it  through  the  ab- 
dominal wall  at  the  site  of  a  second  opening  at  the  side  of  the  left  rectus. 
Instead  of  continuing  it  through  the  entire  wall,  however,  the  gut,  after 
coming  through  all  the  layers  up  to  the  skin,  turns  sharply  upward  and 
is  carried  through  a  subcutaneous  canal  to  make  its  exit  through  the 
skin  3  or  4  inches  higher  up.  An  essential  feature  of  the  procedure 
is  that  the  subcutaneous  part  should  be  so  placed  that  a  band  (of  the 


534 


INTESTINAL    SURGERY. 


underwear,  for  instance)  drawn  tightly  about  the  waist  above  the  crest 
of  the  ilia  will  compress  the  gut  and  thus  prevent  too  free  extravasation. 
He  reports  3  cases  operated  upon  with  success  by  this  method. 


Fig.  262. ^Operation  Complete.     Aponeurosis  Fuhthkk  SnT(Hi:i)    lo   iNTLsxi-Nt  and  Wound 
Closed  With  the  Exception  of  the  Skin.     (Lilienthal.) 

Ryall  has  suggested  another  method  by  which  the  proximal  end  is 
brought  through  the  rectus.  The  artificial  sphincter  is  made  as  fol- 
lows: A  loop  of  muscular  fibers  is  separated  from  the  posterior  aspect 


Fig.  263. — Photograph  of  Condition  Produckd  in  C).ne  of  i\I.\RRo  s  Cases.      (Marro.) 


of  the  rectus  on  either  side  of  the  wound.  Each  loop  is  then  drawn  over 
to  the  opposite  side  of  the  wound,  so  that  one  loo]"»  overlaps  the  other. 
The  overlapping  loops  thus  form  a  ring  and  througli  tliis  the  bowel 
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segment  is  drawn.  A  double  sphincter  is  thus  formed,  consisting  of 
longitudinal  and  circular  fibers  coming  from  the  anterior  and  posterior 
aspects  of  the  rectus  respectively. 
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Fistula.^That  closure  of  intestinal  fistula  may  be  a  matter  of 
difficulty  is  well  known.  Where  direct  closure  is  difficult  or  dangerous, 
Coffey  has  suggested  excising  the  tract  clown  to  the  peritoneum  and  then 
closing  the  opening  by  inversion.  The  abdominal  wall  is  closed  in 
layers  over  the  fistula,  and  drainage  down  to  the  peritoneum  is  provided 
for  at  a  distance  from  the  wound  by  making  a  new  stab  incision  down  to 
the  peritoneum  and  inserting  tubes  or  gauze,  so  that  the  leakage,  if  it 
occurs,  will  follow  a  tortuous  canal  and  thus  tend  to  close. 

Berg  has  suggested  and  carried  out  in  2  cases  of  duodenal  fistula  a 
gastro-enterostomy,  accompanied  by  occlusion  of  the  pylorus.  This 
prevents  the  rapid  starvation  of  the  patients,  which  is  a  complication  in 
these  high-seated  fistulee  by  short-circuiting  the  food,  and  also  favors 
closure  of  the  fistula.  It  would  seem  that  the  transgastric  jejunal  feed- 
ing suggested  by  Schwyzer  might  be  of  distinct  aid  here.  After  the 
gastro-enterostomy  is  done,  a  tube  is  inserted  into  the  anterior  stomach 
wall  and  down  into  the  jejunum  through  the  gastro-enterostomy  wound. 
Thus  all  possibility  of  food  entering  the  duodenal  loop  is  prevented. 
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Intestinal  Anastomosis. — Among  the  complications  that  arise 
in  intestinal  anastomosis,  one  of  the  most  embarrassing  is  that  in  which, 
owing  to  disease  or  position,  a  lateral  or  end-to-end  anastomosis  by 
direct  suture  is  impossible.  This  is  most  commonly  found  in  resections 
of  the  lower  part  of  the  sigmoid  and  upper  end  of  the  rectum,  where  it 
may  be  most  difficult  to  reach  the  distal  end.  To  meet  this  emergency 
Mayo  has  suggested  inserting  a  rubber  tube  out  through  the  rectum  and 
attaching  its  upper  end  inside  the  proximal  or  sigmoid  lumen  by  a  cat- 
gut suture.  Traction  upon  this  draws  the  sigmoid  gut  inside  the  rectal 
gut.  The  edges  are  now  sutured  by  a  continuous  suture.  Further 
traction  on  the  tube  invaginates  the  upper  gut  and  the  line  of  suture  into 
the  rectal  gut,  when  a  second  row  of  peritoneal  sutures  completes  the 
operation.  Gibson  in  similar  conditions  has  telescoped  the  proximal 
gut  into  the  distal  loop  and  sutured  around. 

Grant  has  carried  the  procedure  even  farther,  in  that  in  his  case  he 
telescoped  the  gut  out  through  the  rectum  and  inserted  a  tube  into  the 
bowel   for   drainage.     Noble   has,    however,    suggested   a   mechanical 
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device  which  obviates  the  difficulty  in  the  low  sigmoid  cases.     He  calls 
it  the  anastomat.     In  consists  of  two  tubes  7  inches  in  length  by  |  inch 


Fig.  264. — Interior  View  of  Invagin.\tion.     (Gibson.) 

in  diameter,  one  tube  fitting  closely  within  the  other.     Attached  to 
one  end  of  each  of  these  tubes  is  what  is  practically  half  of  a  ]\Iurphy 


Fig.  265. — Baldwin's  Modification  of  the  Noble  Anastom.^t. 


button,  SO  that  when  these  tubes  are  placed  the  one  within  the  other  the 
two  halves  of  the  button  can  be  approximated  and  the  anastomosis 
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completed.  The  inner  tube  projects  beyond  the  outer  and  has  threads 
cut  so  that  a  screw  can  be  turned  down  to  secure  firm  apposition.  As 
healing  takes  place  the  screw  is  turned  down  a  few  threads  until  the 
whole  device  becomes  detached  and  can  be  withdrawn  through  the 
anus.  In  using  it  the  outer  tube  is  passed  from  above  down  through  the 
rectum  and  out  at  the  anus.  With  a  purse-string  suture  the  upper  end 
of  the  rectum,  after  the  resection  is  completed,  is  gathered  in  as  around 

,  ^  — ^^  a  Murphy  button.     The  inner  tube   is 

I       ,   ,  '         similarly  connected  by  purse-string  to 

!  \  the  lower  end  of  the  remaining  portion 

L  \  of  the  sigmoid,  and  then,  as  the  inner 

A  tube  is  slipped  in  and  through  the 
I  other,  the  intestinal  ends  are  approxi- 
mated and  brought  together  as  with 
a  Murphy  button.  By  this  device  an 
anastomosis  may  be  made  very  easily 
which   would   be    impossible    by  other 


L'.  \     ■_^-.   U  ■„,     ;    ..  -  ^     . 

Fig.  266. — The  Two  Strands  in  the  Second  Set  of  Stitch-holes;  also  Showing  the  Method 
OP  Pulling  On  the  Tail  Thread,  so  that  the  Strand  Forming  the  Second  Limb  of  the 
Mattress  May  be  Cut.      (After  Turck.)      (Lahey.) 

This  illustration  also  shows  plainly  how  one  mattress  stitch  and  one-half  of  the  next  mattress  stitch 

are  inserted  at  one  time. 


methods,  while  the  tube  secures  good  drainage  and  the  opportunity 
to  flush  out  the  bowel. 

Baldwin  has  modified  this  by  making  the  tube  curved  and  using, 
instead  of  Noble's  screw,  an  inner  tube  cut  into  a  spiral,  so  as  to  furnish 
a  spring  of  proper  tension.  To  this  is  attached  a  hook  which  catches 
over  the  lower  end  of  the  outer  tube. 

Among  the  many  suggestions  made  as  to  suturing  the  bowel,  that 
of  Crile  is  worthy  of  especial  mention.     He  has  described  a  stitch  which 
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he  calls  the  cobbler  stitch.  It  is  used  in  the  entero-anastomosis,  and 
consists  essentially  in  the  use  of  two  sutures  carried  through  after  the 
manner  of  the  well-known  cobbler  stitch.  It  is  carried  out  as  follows: 
The  introduction  of  the  first  half  of  the  suture  is  accomplished  by 
passing  simultaneously  two  needles,  one  grasped  in  each  hand,  in  op- 


Fig.  267. — M.\nner  in  which  the  Stitch  Locks  in  the  Stitch-hoi. ks;  also  Stitchks  Locked  <vd 

Tied.     (Lahey.) 
At  the  right  end  of  the  suture  is  shown  how  a  new  suture  is  locked  into  the  suture  before  it.     In  the 
same  manner  the  last  suture  is  locked  with  the  first  in  completing  the  circuit. 

posite  directions,  through  and  through.  The  insertion  of  the  second 
half  of  the  suture  may  require  a  little  practice  to  form  the  habit  of 
retracing  the  track  of  the  first  needle  by  the  second  in  the  opposite 
direction.  In  this  part  the  needle  must  be  passed  separately,  but  it 
matters  not  which  is  passed  first,  so  long  as  the  other  is  passed  through 
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the  same  track  in  the  opposite  direction.     Complete  inversion  of  the 
walls  necessarily  occurs  as  the  sutures  are  drawn  snugly. 

Lahey  has  described  an  interlocking  intestinal  suture  that  has  cer- 
tain advantages  over  Sugg's  and  Turck's  interlocking  sutures.  The 
ordinary  intestinal  needle  is  threaded  with  a  good-sized  piece  of  par- 
affined linen,  or  whatever  suture  material  may  be  chosen,  one  end  being 
pulled  out  so  that  it  is  slightly  longer  than  the  other;  the  needle  is  then 
inserted  in  the  Lembert  fashion,  first  through  one  piece  of  intestine  and 
then  through  the  other,  so  that,  when  pulled  through,  but  for  an  end, 
the  stitch  consists  of  but  one  strand;  the  needle  is  again  inserted  as  for 
the  ordinary  mattress  suture  and  emerges  on  the  side  from  which  it 
started,  but  when  the  thread  is  pulled  up  the  suture  in  the  second  set 
of  holes  contains  two  strands  of  thread,  owing  to  the  unevenness  of  the 
ends  when  the  needle  was  threaded.  There  is  now  a  simple  mattress 
suture  with  one  loose  end  and  a  double  end  within  the  needle,  and  an- 
other loose  end  on  the  opposite  side  of  the  stitch  (Fig.  266);  this  latter 
loose  end  is  now  grasped  with  the  fingers  of  the  left  hand  (Fig.  266) 
and  pulled  gently,  the  needle  being  held  in  the  fingers  of  the  right  hand 
so  that  the  thread  between  the  two  hands  is  taut,  with  the  result  that 
the  double  strand  of  thread  on  the  needle  side  of  the  wound  separates 
and  one  strand  bellies  out  close  to  the  wound,  the  other  remaining 
straight  and  taut,  as  is  shown  in  the  illustration.  Now  if  the  assistant 
cuts  the  strand  which  bellies  out  (Fig.  267)  it  will  be  found  to  be  the 
second  end  of  the  mattress  suture,  and  will  leave  one  mattress  suture 
and  one-half  of  another  already  inserted.  The  loose  end  which  has 
just  been  cut  is  now  carried  once  around  its  mate  (the  uncut  suture), 
thus  providing  for  the  lock  when  the  next  suture  is  applied.  As  the 
next  step  the  needle  is  slid  back  along  the  thread  a  short  distance,  in 
order  that,  when  the  needle  is  again  inserted  for  another  mattress,  the 
end  will  stick  out,  so  that  it  may  be  grasped  as  in  the  previous  case. 
The  second  limb  of  the  mattress  is  now  made,  and,  as  in  the  first  case, 
there  is  a  double  strand  in  the  stitch-holes.  Again,  the  loose  end  of 
the  double  strand  is  pulled  on  by  the  fingers  of  the  left  hand,  the  needle 
being  held  in  the  right;  the  assistant  cuts  the  thread  which  bellies  out; 
again  the  suture  is  carried  around  its  mate  to  be  interlocked,  and  again 
the  needle  is  slid  back  for  the  next  stitch,  and  the  process  repeated  until 
the  circuit  is  completed.  The  manner  of  inserting  a  second  suture  and 
of  locking  the  last  suture  in  completing  the  circuit  is  shown  in  the  il- 
lustrations. 
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THE  SURGERY  OF  THE  VERMIFORM  APPENDIX.' 
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Chicago. 


Anatomy. — In  the  original  article  (Vol.  I\'.,  p.  730)  the  length  of 
the  appendix  was  given  as  from  1  to  9.5  inches.  To  this  may  be  added 
a  case  reported  by  A.  Patel  measuring  10  inches.     It  was  peculiarly 

shaped  at  the  base,  was  nearly-  the 
same  diameter  as  the  ileum,  then 
gradually  narrowed  until  about  the 
middle,  where  it  was  of  the  usual 
size,  resembling  the  elongation  of 
the  cecum  in  canines. 

Sir  Frederick  Treves  (Fig.  268) 
described  a  bloodless  fold  of  perito- 
neum extending  from  the  free  border 
of  the  ileum  to  the  meso-appendix. 
While  this  fold  is  absent  in  10  per 
cent.  (Berry),  on  the  other  hand, 
it  occasionally  is  found  unusually 
developed;  a  well-marked  example 
of  this  has  been  described  by  Battle 
(Fig.  269).  In  this  instance  the  ileocecal  fold  was  so  extensive  that 
it  formed  a  third  omentum,  which  Little,  many  years  ago,  called  "the 


Fig.    268. — The     Ileocecal    Fold.       (After 

Treves.) 
1,  Cecum;  2,  ileocecal  fold;  3,  ileum;  4,  appen- 
dix; 5,  ileocecal  fossa. 


Fig.  269. — The  Ileocecal  Omentum.      (Battle.) 
A,  Appendix;  C,  cecum;  I,  ileum;  1,  thin  double  layer  of  omentum  containing  vessels  and  fat;  2,  meso- 
appendix. 

ileocecal  omentum."     The  presence  of  this  anomaly  may  somewhat 
complicate  o]:)erative  procedures. 

1  Supplementary  to  Chapter  LXIIL.  \o\.  IV.,  p.  727. 
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Attention  was  also  called  in  Vol.  IV.  to  the  fact  that  the  blood- 
supply  of  the  appendix  is  precarious.  The  principal  source  is  the  ap- 
pendicular artery,  and  though  there  are  anastomoses  with  the  cecal 
artery,  these  are  too  small  to  do  much  good  if  called  on  suddenly. 
As  the  appendicular  artery  courses  in  the  meso-appendix,  if  the  latter 
does  not  extend  to  the  tip  the  terminal  portion  is,  of  course,  poorly 
supplied  with  blood.  The  appendicular  blood-supply  is  commonly  a 
circular  one. 

Yeomans  discusses  the  blood-supply  in  relation  to  appendicostomy, 
which  operation  lately  has  become  popular.  If  the  anastomosis  re- 
ferred to  is  very  free,  either  branch  could  be  tied  without  undue  con- 
sequences. At  operation,  however,  one  cannot  be  sure  of  this,  so 
the  safest  plan  is  to  preserve  both  the 
cecal  and  appendicular  vessels  (Fig. 
270) .  There  is  no  difficulty  in  avoiding 
the  former  when  joining  the  appendix 
to  the  parietal  peritoneum,  as  both 
are  evidenced  by  visible  pulsations. 

It  is  difficult  with  the  appendicular 
artery  itself,  since  most  diseased  ap- 
pendices are  curled  up  on  account  of 
the  shortness  of  the  meso-appendix, 
and  the  latter  must  be  freed  so  that 
the  appendix  can  be  straightened  to 
admit  of  the  free  introduction  of  fluid. 
There  are  two  methods  of  accomplish- 
ing this:  The  first  insures  a  viable 
organ  up  to  the  surface  of  the  skin, 
but  the  procedure  is  open  to  the  ob- 
jection that  there  is  early  gangrene  of 
the  tip,  and  infection  is  apt  to  extend 

from  the  appendix  to  the  abdominal  wound.  Appendicostomy  is 
performed  by  ligating  and  cutting  the  mesentery  at  a  point  sufficiently 
distal  from  the  base,  so  that  the  blood-supply  to  that  portion  of  the 
appendix  which  traverses  the  abdominal  wall  is  preserved. 

The  other  method  preserves  the  vessels  intact,  yet  allows  the  ap- 
pendix to  be  straightened  sufficiently.  It  is  carried  out  by  separating 
the  two  peritoneal  layers  of  the  mesentery  at  its  junction  with  the 
posterior  parietal  peritoneum,  "  beginning  at  its  free  border,  and  care- 
fully displacing  the  cellular  tissue  with  its  contained  appendicular 
artery  and  branches  as  far  as  necessary  toward  the  appendix.  The 
layers  of  peritoneum  are  divided  transversely  up  to  the  base  of  the 
appendix,  turned  in,  and  sewed  to  obliterate  the  raw  space  on  the  poste- 
rior abdominal  wall." 

Several  years  after  the  description  of  McBurney's  point,  Lanz 
noticed  that  the  anterior  superior  spines  were  joined  by  a  fold  in  the 
skin.  He  decided  (for  esthetic  reasons)  to  use  this  fold  as  the  site 
for  the  incision  in  appendectomy,  an  incision  analogous  in  principle 


Fig.  270. — Blood-supply  of  Appendix. 
(Yeomans.) 
A,  Posterior  ileocecal  artery  (partly  sche- 
matic); B,  appendicular  branch;  C,  cecal 
branch;  D,  constant,  and  E,  variable 
branches  from  cecal  branch  to  appendix. 
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to  Kocher's  "  collar-incision  "  for  goiter,  and  which  Lanz  named  the 
"  girdle-incision."  Carrying  this  out  on  some  of  his  cases,  he  found 
that  the  appendix  was  exposed  more  satisfactorily  than  with  the  usual 
oblique  incision.  Pursuing  his  investigations,  he  endeavored  to  map 
out  the  location  of  the  organ  by  palpation,  then,  marking  the  skin, 
compared  this  with  the  findings  at  operation  (Fig.  271).  As  a  result, 
he  concluded  the  appendix  does  not,  as  a  rule,  correspond  to  ]\IcBur- 
ney's  point,  but  to  the  bispinal  line,  at  the  junction  of  the  outer  and 
middle  thirds  (and,  as  we  have  shown,  directly  under  the  linea  semi- 
lunaris). 

One  of  Lanz's  assistants  carried  out  some  investigations  on  20 
cadavers,  and  corroborated  these  findings.  Wires  were  inserted  in 
the  skin  at  McBurney's  point  and  also  at  Lanz's  point;  after  opening 


Fig.  271. — Relative  Situations  of  McBurnet's  and  Lanz's  Points.     (Garau.) 
A,  Appendix;  C,  ascending  colon;  H,  cecum;  L,  Lanz's  point;  M,  McBurney's  point;  O,  umbilicus;  S, 

anterior   superior   spine. 


the  abdomen  it  was  found  that  in  nearly  all  cases  the  wire  at  Lanz's 
point  corresponded  to  the  base  of  the  appendix.  The  one  over  ]\Ic- 
Burney's  point,  on  the  contrary,  was  located,  as  a  rule,  over  the  inner 
border  of  the  ascending  colon,  about  1|  or  2  inches  above  the  base  of  the 
appendix.  (Of  course,  these  findings  do  not  preclude  the  fact  of  pain 
being  referred  to  McBurney's  point.)  In  85  subjects  examined  by 
Liertz  the  appendix  was  near  McBurney's  point  in  but  6;  in  69,  near 
Lanz's  point;  in  the  remainder  the  viscera  were  more  or  less  misplaced 
and  neither  was  available. 

Still  more  evidence  as  to  the  accuracy  of  Lanz's  point  has  been 
furnished  by  Garau,  after  numerous  researches  on  the  cadaver.  This 
observer  found  that  in  11  per  cent,  of  the  subjects  the  base  was  closer 
to  McBurney's  point;  in  2  per  cent,  it  was  midway  between  this  and 
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Lanz's  point,  and  in  87  per  cent,  closer  to  the  point  described  by  Lanz. 
He  agreed  with  the  last  author  that  McBurney's  point  does  not  ex- 
actly correspond  with  the  base  of  the  appendix,  but  with  the  inner 
median  portion  of  the  ascending  colon,  about  If  to  2  inches  higher  up. 
The  usual  site  of  the  appendix  is  on  the  bispinal  line  exactly  between 
its  outer  third  and  inner  two-thirds;  hence  Lanz's  point  is  the  true  land- 
mark of  the  appendix,  and  every  incision  to  expose  the  organ  must  pass 
through  this  point. 

McBurney's  point,  however,  still  retains  its  value  from  a  symp- 
tomatic standpoint.  It  is  the  third  in  order  and  importance  in  our 
"  quintet  "  of  symptoms  of  appendicitis — pain,  nausea  and  vomiting, 
local  sensitiveness,  elevation  of  temperature,  and  leukocytosis.  If 
the  seat  of  the  pain  is  not  that  of  the  diseased  organ,  what  is  the  mech- 
anism of  the  pain  at  McBurney's  point?  Some  observers  believe  it 
is  due  to  excitation  of  the  sympathetic  ganglia  in  the  vicinity;  others, 
that  it  originates  in  inflamed  lymph-nodes  over  which  the  examining 
finger  passes.  Lennander  thought  it  was  caused  by  lymphangitis 
spreading  from  the  appendix  to  the  neighboring  structures. 

According  to  Garau,  the  most  logical  theory  is  that  of  Meisel,  who 
believes  the  point  in  question  is  merely  the  cutaneous  area  correspond- 
ing to  the  spinal  segment  to  which  run  the  sensory  nerves  of  the  ileo- 
cecal junction  with  the  appendix.  The  modus  operandi  is  the  follow- 
ing :  In  the  normal  condition  there  is  a  transmission  of  sensory  impulse 
to  the  ganglionic  cells  on  the  posterior  spinal  nerve-roots :  this  is  trans- 
mitted through  the  efferent  nerves  to  a  corresponding  peripheral 
sensory  cutaneous  zone  analogous  to  the  subscapular  pain  associated 
with  cholelithic  colic,  showing  the  viscerosensory  surface  reflex,  and  is 
reflected  to  the  McBurney  point  on  the  right  side,  whether  the  in- 
flamed appendix  be  found  in  the  right,  left,  or  any  other  position  in 
the  abdominal  cavity.     (vSee  case  of  Sokolova,  p.  544.) 

We  may,  therefore,  conclude  that  McBurney's  point  is  nothing  but 
the  parietal  nervous  distribution  of  the  afferent  nerves  coming  from 
the  appendix,  and  it  is  thus  easily  seen  how,  by  exerting  pressure  at  this 
point,  a  painful  exacerbation  is  produced,  especially  as  we  thus  excite 
increase  of  the  intracecal  pressure  and  compress  or  stretch  the  adhe- 
sions which  may  be  formed,  the  latter  themselves  being  a  cause  of  the 
increased  intensity  and  duration  of  the  nervous  impulses  already  ab- 
normal by  reason  of  the  infectious  process  which  has  placed  the  walls 
of  the  appendix  under  great  tension. 

In  this  connection  it  may  be  pointed  out  that  Capellen  (in  Lanz's 
clinic)  examined  119  patients  at  least  a  month  after  appendectomy,  and 
found  McBurney's  point  was  still  tender  in  26;  a  well-recognized  clinical 
phenomenon  of  great  annoyance  to  the  patient  and  disconcerting  to  the 
surgeon. 

The  cecum  with  the  appendix  is  located  on  the  left  side  in  cases  of 
transposition  of  the  viscera,  or  may  be  found  there  when  these  organs 
have  not  undergone  the  usual  embryonal  revolution,  while  the  rest 
of  the  viscera  occupy  their  customary  position.    Hebblethwaite  records 
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a  case  of  the  former  anomaly  in  a  boy  of  sixteen.  A  median  incision 
failed  to  locate  the  appendix,  and,  as  the  viscera  were  transposed,  a 
second  incision  was  made  on  the  left  side  which  exposed  the  organ. 

A  typic  case  of  left-sided  appendix  without  situs  inversus  was  met 
with  by  Sokolova.  A  woman  of  nineteen  had  violent  pain  in  the 
right  iliac  fossa,  with  the  usual  symptoms  of  peritonitis.  On  account 
of  the  persistent  pain  on  the  right  side,  with  absence  of  symptoms 
referable  to  other  organs,  a  diagnosis  of  appendicitis  was  made.  Im- 
mediate operation.  A  long  incision  in  the  right  iliac  fossa  disclosed  no 
traces  of  the  cecum,  the  sigmoid  described  a  much  more  marked  curve 
than  usual  to  the  right.  A  stab-wound  was  made  on  the  left  for  drain- 
age, and  after  the  pus  was  evacuated  the  cecum  came  into  view,  and  by 
twisting  it  slightly  the  terminal  ileum  was  seen;  the  appendix  was  situ- 
ated on  the  left  side,  behind,  adhering  to  some  loops  of  small  intestine. 
Death  later.  At  the  necropsy  the  ascending  colon  was  found  running 
from  the  left  iliac  fossa  to  the  splenic  region;  here  it  turned  on  itself  to 

form  the  descending  colon 
and  sigmoid;  the  transverse 
colon  was  completeh'  ab- 
sent. There  was  a  common 
mesentery  for  both  the  large 
and  small  bowels. 

Occasionalh'  the  cecum 
is  arrested  in  its  embryonal 
downward  migration  and 
the  appendix  is  found  high 
up.  Thus,  in  a  case  nar- 
rated by  Kickland.  in  an 
operation  for  appendicitis 
the  gridiron  incision  was 
used,  the  large  intestine  was 
drawn  out  from  the  pelvic 
end,  and  search  for  the  ap- 
pendix made  by  following 
up  the  longitudinal  band  of 
the  colon.  The  lower  end 
seemed  so  deep  that  sus- 
picion was  aroused,  and  the 
introduction  of  a  rectal  tube 
showed  it  was  the  sigmoid  and  not  the  cecum.  The  wound  being  en- 
larged, the  cecum  and  inflamed  appendix  were  discovered  lying  under 
the  liver. 

Another  case  is  referred  to  b}^  Bland-Sutton.  A  man  aged  forty- 
eight  had  symptoms  pointing  to  obstruction.  At  laparotomy  atten- 
tion was  first  directed  to  the  right  ihac  fossa,  but  tht'  cecum  and  aji- 
pendix  were  absent.  A  tense  band  of  gut  extended  from  the  right  end 
of  the  mesentery  up  and  to  the  left,  overlajiiied  by  mesentery  and 
coils  of  intestine  (Fig.  272);  traced  up,  this  was  found  to  lead  to  the 


Fig.    272. — ^Malposition     of     Cecum     and    Appendix. 
(Bland-Sutton.) 
The  cecum,  after  undergoing  torsion  and  passing  behind 
the  mesentery,  occupied  a  position  in  front  of  the  left  kid- 
ney. 
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ileocecal  junction  in  the  left  kidney  pouch.  A  loop,  made  up  of  the 
last  few  inches  of  the  ileum  and  ascending  colon  with  the  cecum  and 
appendix,  had  been  twisted  on  its  own  axis  through  180  degrees  and 
displaced  upward  as  well  as  to  the  left,  following  the  direction  which 
pus  occasionally  takes  through  the  submesenteric  route  to  the  left 
kidney.  (See  Vol.  IV.,  p.  747.)  The  cecum  had  then  become  ad- 
herent in  its  new  location. 

In  other  instances  the  cecum  does  not  stop  at  its  usual  site,  but  con- 
tinues on  downward.  Alglave  encountered  a  case  of  this  nature  in  a 
dissecting-room  subject:  A  male,  aged  forty-six;  the  cecum  was  found 
in  a  fossa  with  muscular  walls  f  inch  deep  between  the  psoas  and 
iliacus;  the  mouth  of  this  fossa  was  on  a  level  with  the  iliac  crest  and 
the  apex  at  the  middle  of  the  iliac  fossa.  Both  cecum  and  appendix 
were  lodged  under  the  psoas,  the  latter,  in  turn,  being  covered  by  the 
ihac  fascia.  The  left  side  of  the  cecum  rested  directly  on  the  iliacus 
muscle;  its  right  side  was  rolled  up,  forming  the  posterior  wall  of  a 
complete  peritoneal  sac  between  it  and  the  under  surface  of  the  psoas. 
This  diverticulum  from  the  peritoneum  was  3.2  inches  deep  by  1.6 
inches  wide,  opening  above  into  the  iliac  fossa,  and  by  inserting  the 
finger  into  it  the  tip  of  the  appendix  could  be  felt  deep  down. 

In  an  interesting  case  of  Pohlman  the  appendix  communicated 
with  the  duodenum.  This  was  also  a  dissecting-room  finding.  In  a 
male  negro  the  cecum  was  situated  a  trifle  higher  up  than  usual,  and 
found  attached  to  the  transverse  duodenum  by  a  dense  adhesion 
which  was  preserved  as  a  possible  appendix.  On  opening  it  a  canal 
was  found  with  a  lumen  throughout  of  ^^  i^i^l^  ^^^1  a  length  of  1^  inches. 
The  distal  opening  passed  obliquely  through  the  wall  of  the  duodenum, 
being  covered  by  a  pocket  of  mucosa.  Pohlman  believes  this  was  a 
case  of  downward  displacement  of  the  duodenum  coming  into  contact 
with  a  retrocecal  appendix.  The  structures  were  then  anchored  to- 
gether as  a  result  of  chronic  peritonitis,  and,  finally,  there  was  ulcera- 
tion of  the  duodenum  perforating  into  the  appendix. 

Appendices  which  have  become  misplaced  and  bound  down  in  their 
new  position  are  frequently  met  with  adherent  to  g'kll-bladder,  uterus, 
ovary,  tubes  (right  and  left),  ovarian  and  dermoid  cysts,  etc.,  as  in 
cases  reported  by  Murphy,  Mayo,  Cole,  Quigley,  Deaver,  Morris,  and 
others. 

Diagnosis.- — Additions  to  our  now  classic  symptoms  and  means  of 
diagnosis  of  the  disease  are  not  very  noticeable. 

Rovsing,  the  well-known  Danish  surgeon,  announced  a  few  years 
ago  that  pressure  along  the  descending  colon  may  cause  pain  at  Mc- 
Burney's  point  in  cases  of  appendical  disease.  Notwithstanding  that 
he  made  observations  in  over  100  cases,  his  deductions  have  not  been 
sustained  by  the  experience  of  Lauenstein,  Hoffman,  and  many  others. 

Wilson,  of  the  Mayo  clinics,  speaks  favorably  of  the  value  of  Son- 
dern's  differential  leukocyte  resistance  line  in  the  diagnosis  and  prog- 
nosis of  acute  appendicitis.  He  states  that  Sondern's  hypothesis 
that  the  polynuclear  percentage  is  an  index  of  infection  and  the  total  leu- 
voL.  VI — 35 
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kocytosis  an  index  of  body  reaction,  and  their  proportional  relationship 
as  an  index  of  resistance,  seems  to  be  supported.  From  my  own  ex- 
perience the  percentage  of  polynuclear  cells  represents  the  efficiency  of 
the  systemic  defense  against  virulent  infections  rather  than  an  indication 
of  the  virulence  of  the  infection,  as  the  polynuclear  cell  carries  the  trypsin 
ferment  so  valuable  in  the  destruction  of  infected  flora.  Moribund  cases 
and,  perhaps,  children  form  the  more  important  exceptions  to  this. 
As  practically  applied  in  early  cases  the  disproportional  polynuclear 
increase — i.  e.,  a  rising  resistance  line — indicates  a  more  or  less  severe 
infection  which  is  not  being  properly  cared  for  by  the  body.     The  higher 


Fig.  273. — "Fist  Percussion  of  the  Kidney." 

and  longer  this  line,  the  more  serious  the  case.  A  proportional  poly- 
nuclear percentage  or  a  disproportionate  polynuclear  decrease  if  well 
marked  indicates  mild  or  well-cared  for  infection. 

However,  the  value  to  the  surgeon  in  early  cases  is  but  little,  since 
most  of  such  cases  are  operated  on  any  way.  It  may  be  of  some  value 
negatively  in  indicating  that  the  supposedly  acute  exacerbations  of 
chronic  appendicitis  are  reallj^  not  present.  In  cases  between  the 
fourth  and  fourteenth  days  the  line  is  very  valuable  as  an  indication  of 
the  patient's  poor  resistance  and  necessity  ior  immediate  operation. 
Operative  findings  in  such  cases  bear  out  the  leukocyte  determination 
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with  wonderful  accuracy.  In  cases  like  those  just  mentioned,  a  hori- 
zontal or  falling  line  indicates  the  patient  is  taking  care  of  the  infection. 
If  the  latter  is  severe,  as  shown  by  a  high  though  falling  line,  the  patient 
may  perhaps  be  given  medical  rather  than  surgical  treatment.  When 
such  a  case  is  kept  under  ol)servation,  the  line  should  be  determined 
each  day;  and  should  it  start  to  rise,  the  patient  may  be  subjected  to 
operation. 

Volkovitsch  directs  attention  recently  to  a  supplementary  diagnostic 
sign.     In  chronic  forms  following  repeated  acute  attacks  there  is  a  local- 


ly 


Fig.  274. — "Fist  Percussion  of  the  Kidney. 


ized  atrophy  of  the  abdominal  wall  over  the  location  of  the  appendix. 
This  has  only  a  minor  value. 

The  differential  diagnostic  signs  of  the  four  most  common  lesions 
in  the  right  abdominal  cavity,  namely,  gall-bladder,  renal,  appendical 
acute  disease,  and  perforations  of  the  gastro-intestinal  tract,  as  de- 
vised and  used  by  Murphy  in  his  clinic  for  many  years,  are  given  by 
Guy  G.  Dowdall  as  follows: 

The  first  is  what  has  been  called  by  Murphy  the  "  fist  percussion 
of  the  kidney,"  and  is  used  to  determine  the  presence  or  absence  of  an 
acute  pathologic  condition  within  that  organ,  as  obstruction  to  the 
pelvis  or  ureter  (Figs.  273,  274).     As  shown  in  Fig.  273,  the  patient,  with 
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clothing  removed  above  the  waist,  is  seated  in  an  upright  position  on  a 
stool,  and  is  then  instructed  to  bend  forward  as  far  as  possible.  With 
the  patient  in  this  position  the  examiner,  from  behind,  places  his  left 
hand  flat  upon  the  back  of  the  patient  over  the  suspected  kidney,  care 
being  taken  to  have  the  hand  pressed  firmly  upon  the  back.  The 
clenched  right  hand  of  the  examiner  is  then  brought  down  with  con- 
siderable force  upon  the  dorsum  of  the  fixed  hand  (Figs.  273,  274), 
and  if  an  acute  congestion,  infarction,  retention  in  the  pelvis  of  the 
kidney,  or  ureteral  obstruction  exists  in  that  kidney,  the  patient  will 


Fig.  275. — "Hammer-stroke  Percussion." 


cry  out  with  the  pain  of  the  blow.  It  is  analogous  to  striking  over  a 
distended  urinary  bladder;  and  if  an  acute  pathologic  condition  be  j-jres- 
ent  the  result  will  be  unmistakably  apparent.  A  good  sharp  blow  is 
used,  but  it  is  not  necessary  to  use  force  enough  to  aggravate  any  dis- 
eased condition  within  the  kidney.  A  control  test  is  advised  by  first 
using  the  blow  on  the  sound  side  and  then  on  the  suspected  side. 

A  second  method,  and  one  do^iending  \i]ion  the  same  principle  as 
the  preceding  one,  is  used  by  ]Mur]ihy  in  his  examination  for  an  acute 
infection  of  the  gall-bladder  or  acute  obstruction  of  tht^  cvstic  or  com- 
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mon  duct,  with  or  without  infection.  The  examiner,  sitting  at  the 
right  side  of  the  recumbent  patient,  presses  the  tip  of  the  second  finger 
of  the  left  hand,  flexed  at  a  right  angle,  firmly  up  under  the  costal  arch 
at  the  tip  of  the  ninth  cartilage,  as  shown  in  Fig.  275.  The  patient 
is  instructed  to  take  a  deep  breath,  and  at  the  height  of  the  inspira- 
tion, when  the  gall-bladder  is  forced  below  the  costal  guard,  the  flexed 
finger  is  struck  forcibly  with  the  ulnar  side  of  the  open  right  hand  of 
the  examiner,  and  if  there  be  an  inflammation  or  a  retention  in  the 
biliary  tract  the  patient  will  announce  that  the  blow  caused  him  severe 
pain.  One  is  again  striking  an  overdistended  or  inflamed  viscus  that 
contains  sensitive  nerve-filaments.  Murphy  calls  this  the  ''  hammer- 
stroke  percussion."     The  force  used  in  striking  the  finger  is  well  shown 


Fig.  276. — "Hammer-stroke  Percussion." 

in  Fig.  276,  for  here  one  sees  that  sufficient  force  was  used  to  sink  the 
finger  well  up  under  the  costal  arch. 

Another  method  designated  by  him  as  the  "  deep-grip  palpation  " 
is  somewhat  similar  to  the  above,  and  is  also  used  in  an  examination 
of  a  suspected  gall-bladder  disease.  It  is  based  upon  another  mechan- 
ical method  of  squeezing  the  gall-bladder,  depending  upon  the  dia- 
phragm to  tell  the  story.  Standing  directly  behind  the  patient,  as  in 
the  accompanying  photograph  (Fig.  277) — provided  the  patient  is  well 
enough  to  assume  an  upright  position;  if  not,  the  examiner  reaches 
over  the  recumbent  patient  from  the  head — the  right  hand  of  the  ex- 
aminer curls  up  under  the  costal  arch  at  the  tip  of  the  ninth  cartilage, 
the  patient  is  requested  to  take  a  deep  breath,  and,  at  the  end  of  the 
expiration,  the  examining  fingers  seek  the  gall-bladder  area  and  fix  it 
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from  beneath.  The  diaphragm,  descendhig  from  above  with  the  Ijegin- 
ning  mspiration,  brings  down  the  hver  and  gall-bladder,  and  if  a  chole- 
cystitis or  cholelithic  obstruction  is  present  the  descent  is  checked 
suddenly  with  an  accompanying  groan  from  the  patient,  for  the  dia- 
phragm, acting  as  the  great  piston  of  respiration,  forces  the  distended, 
inflamed,  or  congested  gall-bladder  down  upon  the  firmly  fixed  hand,  and 
the  result  is  an  abrupt  cessation  of  the  inspiratory  act,  plainly-  shown 
by  the  patient,  for  he  feels  a  severe  pain. 

Still  another  method  used  by  Murphy  is  called  by  him  the  "piano 
percussion."     It  is  used  to  demonstrate  a  small  quantity  of  fluid  from 


Fig.  277. — "Deep-grip  Palp.\tion. 


perforation  or  exudate  in  the  abdominal  cavity,  resting  on  the  hollow 
viscera,  the  intestines,  and  is  based  upon  the  peculiarly  characteristic 
percussion  note  given  off  when  the  abdominal  wall  over  the  fluiti  is 
struck  by  the  four  fingers  one  after  the  other,  beginning  with  the  fourth 
and  rapidly  going  to  the  index-finger  (Figs.  278,  279,  I,  2,  3,  4).  There 
is  a  complete  absence  of  the  tympanitic  note  which  one  gets  in  this 
condition  when  the  ordinary  percussion  methods  are  used,  for  with 
the  usual  percussion  stroke  the  tympanitic  note  from  the  distended 
bowel  so  obscures  the  faint  flat  note  coming  from  the  fluid  that  the 
latter  is  entirely  lost.    This  "  piano  percussion"  is  so  superficial  a  stroke, 
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or,  rather,  series  of  strokes,  falling  almost  simultaneously  that  only 
the  flat  note  from  the  fiuid  is  brought  out.     It  is  a  somewhat  delicate 


Fig.  278. — "Piano  Percussion.' 


stroke  and  requires  practice  to  make  the  fingers  fall  properly  and  in 
order,  but  it  is  of  considerable  value  and  will  help  to  prevent  an  error 
in  diagnosis. 


'  Piano  Percussion." 


And,  finally,  attention  is  called  to  one  other  method.  It  is  the 
most  simple  and  should  be  used  by  every  careful  examiner:  the  simul- 
taneous palpation  of  both  iliac  fossae  in  cases  of  suspected  acute  appen- 
dical  involvement.     We  have  all  noted  in  cases  where  there  is  acute 
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disease  in  the  appendix  that  the  affected  side  offers  greater  resistance 
to  the  examining  hand.  We  palpate  first  the  healthy  side  and  then  the 
other,  and  see  quite  a  difference,  especially  in  typic  cases;  but  IMurphy 
has  pointed  out  and  proved  by  clinical  results  during  the  past  twenty 
years  (since  1889)  that  decidedly  more  information  is  gained  when  both 
sides  are  palpated  simultaneously.  Compare  the  way  in  which  the 
examiner's  left  hand  sinks  into  the  patient's  iliac  fossa  to  the  lessened 
descent  of  his  right  hand  on  the  side  of  the  inflamed  appendix.  The 
difference  is  grossly  apparent  in  the  typic  cases.  So  it  is  with  the 
slightly  involved  appendices,  those  cases  with  slight  recurring  attacks, 
the  atypic  cases,  that  this  test  is  most  serviceable.  An  equal  pressure 
on  the  two  sides  at  the  same  time,  "comparative  bimanual  examina- 
tion," will  show  a  difference  which,  with  practice,  is  discernible  in 
practically  all  cases  where  there  exists  an  acute  pathologic  condition 
within  or  around  the  appendix. 

The  symptoms  of  acute  appendicitis  are  as  follows,  and  occur  prac- 
tically always  in  the  same  order: 

(1)  Pain,  primarily  in  the  epigastrium  and  later  at  the  site  of  the 
appendix. 

(2)  Nausea  or  vomiting,  usually  coming  on  a  few  hours  after  the 
onset  of  pain  and  only  repeating  the  attack  a  few  times.  It  never 
precedes  the  pain. 

(3)  Local  sensitiveness  and  muscular  rigidit}^  over  the  site  of  the 
appendix,  showing  markedly  when  contrasted  with  the  opposite  side. 

(4)  Elevation  of  temperature,  coming  on  three  to  twenty  hours 
after  the  onset  of  pain. 

(5)  Leukocytosis  is  present  in  about  97  per  cent,  of  the  cases.  When 
absent,  there  may  be  a  marked  elevation  of  temperature. 

Treatment. — Since  1907  Sonnenburg  has  been  following  the  prac- 
tice of  Christian  Fenger,  of  Chicago,  from  1890-94 — that  of  employ- 
ing castor  oil  both  for  diagnostic  and  therapeutic  purposes  in  appendi- 
citis; his  experience,  however,  has  been  somewhat  different  from  that 
of  Fenger,  as  the  latter  had  such  unfavorable  results  that  he  early 
abandoned  it. 

At  the  1910  session  of  the  German  Surgical  Congress  Klittner 
stated  that  he  had  personally  suffered  from  recurrent  appendicitis 
for  eleven  years.  There  was  a  last  attack  in  June,  1906,  following 
which  he  took  some  castor  oil;  in  one-half  hour  the  pain  increased  and 
vomitmg  appeared,  together  with  chills  and  fever.  Sixteen  hours 
after  taking  the  oil  operation  was  performed,  and  the  appendix  found 
gangrenous  with  progressive  peritonitis.  Consequently-  he  does  not 
hold  this  treatment  in  very  high  favor  and  thinks  it  should  be  aban- 
doned. 

If  any  further  evidence  were  needed  as  to  the  value  of  early  opera- 
tion in  appendicitis,  it  would  be  furnished  by  several  scries  of  statistics 
which  have  appeared  recently.  L^p  to  the  beginning  of  the  year  1909 
Schnitzler  had  operated  on  2000  cases:  1063  interval  operations,  with  a 
mortality  of  0.47  per  cent.  (5  deaths),  and  937  acute  cases,  with  a  mor- 
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tality  of  10.5  per  cent.  (99  deaths).  Of  the  acute  cases,  there  were  444 
operated  on  within  the  first  forty-eight  hours,  and  152  on  the  first  day 
furnished  7  deaths  (4.6  per  cent.),  while  of  the  292  operations  on  the 
second  day,  there  were  22  deaths. 

All  of  the  operations  at  the  Presbyterian  Hospital  (New  York)  from 
1906-09  have  been  analyzed  by  McWilliams;  they  fall  into  three  classes: 
acute  cases,  687;  chronic  and  relapsing,  512;  and  removal  of  the  organ 
in  connection  with  other  operations,  212.  He  points  out  that  the 
mortality  mounts  after  the  first  day.  Thus  145  patients  were  operated 
on  on  the  second  day,  with  9  deaths  (6  per  cent.).  Peritoneal  sepsis 
was  the  cause  in  6  of  these,  2  others  died  after  operations  for  obstruc- 
tion, while  the  last  died  of  pneumonia.  Of  103  patients  operated  on  on 
the  third  day,  8  died  (77  per  cent.);  the  fourth  day  gave  a  death-rate  of 
18  per  cent.  (72  operations,  13  deaths) ;  on  the  fifth  and  sixth  days  the 
operations  were  about  equally  fatal,  each  14  per  cent.  Combining  the 
operations  done  from  the  third  to  the  sixth  days  inclusive,  the  mortal- 
ity was  12.7  per  cent. 

Speaking  at  the  1910  meeting  of  the  German  Surgical  Congress, 
Kiimmel  said  that  the  diagnosis  should  be  made  within  twenty-four 
hours  if  possible,  so  as  to  operate  within  the  first  forty-eight  to  fifty 
hours.     He  gave  the  following  table  of  his  early  operations: 

OPERATIONS  IN  FIRST  FORTY-EIGHT  HOURS. 


Operation  in 

r> 

Year. 

Cases. 

first  twenty- 
four  hours. 

Recovery. 

Deaths. 

mortality. 

1903 

5 

0 
17 

5 
34 

0 
3 

0 

1904 

37 

8.0 

1905 

53 

23 

49 

4 

7.5 

1906 

88 

49 

85 

3 

3.4 

1907 

84 

61 

84 

0 

0 

1908 

120 

62 

119 

1 

0.8 

1909 

143 

89 

142 

1 

0.6 

1910 

44 

0 

44 

0 

0 

Total 

574 

562 

12 

2 

Referring  to  the  subject  proper  of  his  paper,  "How  to  Prevent 
Abscesses  and  Peritonitis,"  he  concludes  that  the  ideal  treatment  is 
early  operation,  that  is,  within  forty-eight  to  fifty  hours.  Early 
operation  is  the  best  means  of  avoiding  serious  consequences. 

Technic. — There  have  been  no  marked  improvements  in  the  technic. 
A  median  incision  is  recommended  by  Reymond,  after  an  experience  in 
47  cases,  all  recovering  without  postoperative  hernia.  He  gives  several 
reasons  why  this  method  is  preferable:  (1)  If  the  common  type  of 
appendicitis  is  met  with,  operation  by  this  route  is  as  easy  as  by  the 
usual  incision;  if,  on  the  other  hand,  there  is  anything  abnormal  about 
the  case,  the  lesions  are  much  more  accessible  by  the  median  route,  and 
the  secondary  foci  are  incomparably  so.  (2)  This  incision  enables  one 
to  reach  lesions  which  may  accompany  the  appendicitis  or  simulate  it, 
for  instance,  afTections  of  the  adnexa.  (3)  It  is  better  surgery,  where 
an  intraperitoneal  infective  focus  has  to  be  removed,  first  to  open  the 
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peritoneum  and  protect  it  before  attacking  the  focus  itself.  Exception 
is  made  for  the  cases  where  the  abscess  is  clearly  localized,  and  the 
operation  is  to  be  limited  to  opening  this  collection.  (4)  If  drainage  is 
necessary,  it  may  be  carried  out  either  through  the  original  incision 
or  through  a  stab-wound  to  one  side. 

In  1904,  after  moderate  experience  with  transverse  incisions  in 
pelvic  operations,  it  occurred  to  Rockey  that  such  an  incision  would 
be  more  suitable  in  appendectomy  than  the  oblique  or  vertical  ones. 
After  putting  this  into  practice  the  method  proved  so  satisfactory  that, 
with  few  exceptions,  he  makes  it  now  his  routine  method.  It  has  several 
advantages:  (1)  The  incision  is  parallel  with  the  fibers  of  the  deeper 
muscles,  (2)  it  gives  more  direct  access  to  the  base  of  the  appendix 
in  proportion  to  its  length,  (3)  it  does  not  divide  the  motor  nerves  to  the 
rectus,  (4)  its  outer  end  is  the  most  favorable  place  for  a  drain,  (5)  there 
is  a  minimum  scar. 

The  typic  incision,  he  tells  us,  begins  at  the  outer  border  of  the 
rectus  and  extends  transversely  out  (usually  not  over  1|  inches)  to- 
ward a  point  slightly  above  the  iliac  spine.  The  external  oblique  apon- 
eurosis under  this  line  is  thin,  and  may  be  cut  through  on  a  line  with 
the  skin  incision.  Moreover,  the  direction  of  the  fibers  of  the  internal 
oblique  and  transversalis  being  exactly  transverse  at  this  point,  the 
incision  may  be  carried  through  them  and  the  peritoneum  opened  on  the 
same  line.  The  external  oblique  aponeurosis  may  be  separated,  and  the 
incision  finished  by  McBurney's  method.  This  is  not  necessar}^,  how- 
ever, as  the  through-and-through  suture  of  the  combined  aponeurosis 
and  muscles  will  give  sufficient  strength  to  the  wall.  In  abscess  cases 
no  attempt  should  be  made  to  separate  the  fibers  of  the  external  oblique, 
but  the  incision  should  be  made  directly  through  all  laj^ers.  If  the 
incision  needs  to  be  enlarged,  this  can  be  done  either  by  dividing  the 
sheath  of  the  rectus  and  retracting  its  fibers  inward,  or  enlarging  it  out- 
ward by  continuing  the  incision  through  all  layers  on  the  same  line. 

Hesselgrave  also  recommends  transverse  incisions.  He  divides 
the  advantages  into  two  classes:  those  for  the  operator  and  those  for 
the  patient. 

The  former  comprise:  (1)  Easier  and  less  tiresome  operating,  be- 
cause of  direct  access  to  the  field  of  operation  and  the  better  view. 
(2)  Simpler,  because  one  does  not  have  to  learn  a  variety  of  incisions 
running  in  various  directions.  All  that  is  needed  is  to  learn  the  anatomy 
of  the  cross-section  of  the  abdomen  above  and  below  Douglas'  fold 
and  endeavor  to  keep  the  incision  within  the  limits  of  the  semilunar 
lines.  (3)  If  more  room  is  needed  than  originally  thought,  it  can  be 
had  by  increasing  the  incision  in  either  direction. 

From  the  patient's  standpoint  some  of  the  more  important  ath-an- 
tages  are:  (1)  Better  looking  scar.  (2)  Stronger  union  of  the  apon- 
euroses. (3)  Less  pain,  especially  when  the  recti  are  cut,  due  to  ab- 
sence of  spasm  of  these  muscles.  (4)  There  is  less  wound  reaction, 
since  the  margins  are  not  contused  by  retractors  and  the  skin  is  closed 
by  a  technic  without  needle  or  thread.     (5)  Less  anesthetic  is  needed, 
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especially  when  the  recti  are  cut,  because  there  is  no  rigidity  to  over- 
come. (6)  The  intestines  are  afforded  greater  protection,  since  they 
are  retained  within  the  cavity  surrounded  by  their  normal  envelope. 
(7)  Less  gauze  packing  is  necessary  and  no  pieces  will  be  left  overlooked, 
since  they  are  all  in  sight. 

In  obscure  and  complicated  cases,  where  there  is  evidence  of  ad- 
vanced peritonitis,  the  abdomen  should  be  opened  through  the  rectus 
muscle  I  inch  from  the  median  line.  This  gives  better  access  (1)  to 
the  appendix,  (2)  to  the  pelvic  suppuration,  and  (3)  admits  of  drainage 
of  right  and  left  pelvic  fossae.  It  may  be  necessary  to  make  a  long 
incision  to  give  easy  access  to  the  appendix,  but  the  other  advantages 
more  than  compensate  for  this,  or  the  transverse  Pfannenstiel  incision 
may  be  made  and  elongated  as  needed.  This,  however,  has  the  dis- 
advantage of  failure  of  primary  union,  leaving  a  wide,  gaping  opening. 

The  method  of  management  of  the  stump  advocated  by  Knott  is 
the  following:  The  meso-appendix  is  ligated  with  No.  1  plain  catgut. 
An  incision  is  made  between  the  ligatures  and  the  appendix  until  the 
latter  has  been  freed  to  its  base.  Around  the  base,  practically  flush 
with  the  cecum,  a  ligature  of  No.  2  silk  is  placed  and  tied  tightly;  a 
hemostat  is  then  clamped  on  the  appendix  ^  inch  distal  to  the  silk 
ligature.  After  the  tissues  in  the  immediate  neighborhood  have  been 
protected  with  gauze  the  appendix  is  divided  midway  between  the  liga- 
ture and  the  forceps,  the  stump  thoroughly  cauterized  both  inside  and 
out  with  pure  carbolic  acid,  and,  after  being  thoroughly  dried,  the 
cecum  is  allowed  to  drop  back  into  the  abdomen. 

Until  a  few  years  ago  it  was  Knott's  practice  to  cover  the  stump, 
wherever  feasible,  by  carrying  a  fold  of  cecum  over  from  each  side, 
held  in  place  by  Lembert  sutures.  This  was  finally  discarded  as  un- 
necessary after  repeated  observation  of  the  fact  that  where,  for  some 
reason,  this  infolding  was  impossible,  convalescence  was  just  as  smooth 
and  rapid.  Since  the  adoption  of  this  technic  some  800  patients  have 
been  treated,  with  no  complications  of  any  sort  attributable  to  the 
stump. 

Mopping  the  stump  with  formaldehyd  solution  of  a  strength  of  16 
per  cent,  is  advocated  by  Miller.  This  would  seem  to  possess  several 
advantages  over  carbolic  acid  and  alcohol,  which  are  often  used.  It 
enhances  mummification,  destroys  the  mucosa,  and,  in  addition,  may 
tend  to  limit  small  hemorrhages  when  the  stump  is  not  ligated.  Such 
a  mummified  stump  is  certainly  a  less  favorable  site  for  bacterial 
growth  than  the  sloughing  surface  produced  by  the  application  of 
carbolic  acid.  This  is  especially  true  if  the  stump  is  not  inverted  or 
covered.     There  seems  to  be  less  liability  to  adhesions  by  this  procedure. 

Knott,  in  2000  cases  in  which  he  used  the  silk  ligature  on  the  stump, 
has  seen  no  postoperative  hemorrhage. 

Hessert,  on  the  other  hand,  had  3  cases,  one  of  them  fatal.  His 
technic  comprised  clamping  at  the  base,  cutting  off  the  distal  portion 
flush  with  the  forceps,  inserting  a  purse-string  suture  around  the  base, 
releasing  the  forceps,  and  inverting  the  stump  while  the  suture  is  tied. 
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He  points  out  that  mere  crushing  of  the  stump  is  not  a  sure  safeguard 
against  bleeding,  and  believes  that  use  of  the  cautery  clamp  is  perhaps 
the  best  and  safest  method  of  dealing  with  the  stump,  since  it  effect- 
ually sterilizes  the  cut  end  and  efficiently  guards  against  bleeding. 
When  he  has  not  the  requisite  appliances  at  hand,  however,  he  advises 
the  following:  The  appendix  is  grasped  at  its  base  by  a  strong  forceps 
and  thoroughly  crushed;  this  forces  most  of  the  mucosa  up  and  down, 
so  that  the  crushed  portion  is  mostly  reduced  to  fibrous  and  connective 
tissue.  The  forceps  is  then  released  and  a  catgut  ligature  tied  around 
the  crushed  portion,  after  which  the  appendix  is  cut  away.  As  a  safe- 
guard the  distal  portion  may  be  grasped  with  a  light  pair  of  forceps 
before  cutting,  to  guard  against  any  escape  of  the  contents.  The 
stump  contains  little  if  any  mucosa,  being  cut  close  to  the  ligature;  it 
can  be  sterilized  with  carbolic  acid  if  desired.  The  stump  is  then 
buried  under  a  row  of  Lembert  sutures,  the  method  used  by  ^Nlurphy. 
Any  method,  he  adds,  though  otherwise  surgically"  correct,  which  does 
not  absolutely  provide  against  hemorrhage,  is  faulty. 

Judd  reported  a  case  of  hemorrhage  after  the  use  of  the  purse- 
string  suture  in  a  man  of  thirty-three.  Although  there  was  eventual 
recovery,  the  amount  of  blood  lost  in  six  days  after  operation  amounted 
to  58  ounces  in  all,  hemorrhages  occurring  on  eight  different  occasions. 
Commenting  on  Judd's  case,  Wyeth  observes  he  made  diligent  enquiries 
by  correspondence  and  personally,  especially  at  the  1907  meeting  of  the 
American  Medical  Association,  and  was  unable  to  obtain  the  details  of  a 
single  case  of  accident  after  the  application  of  the  silk  ligature  to  the 
stump,  no  other  procedure  being  resorted  to.  One  of  the  cardinal 
.  principles  of  surgery  is  to  secure  the  best  possible  result  with  the  least 
possible  violence  to  the  tissues.  In  Wyeth's  opinion  this  principle  is 
violated  by  the  unnecessary  suturing  of  the  cecal  wall. 

Having  to  deal  with  a  very  troublesome  bleeding  vessel  in  the  wall 
of  the  stump  close  to  the  mesentery,  Walker  made  use  of  a  device 
practised  by  myself  for  the  last  twenty  years — a  modification  of  the 
circular  purse-string  into  a  figure-of-8.  The  object  of  the  second 
loop  primarily  was  to  ligate  the  vessel  in  the  wall,  which,  according 
to  Hessert,  is  present  in  about  5  per  cent,  of  the  cases,  but  it  is  also 
to  be  used  to  roll  in  the  mesentery,  thereby  covering  in  the  triangular 
space  otherwise  left  uncovered  by  peritoneum. 

Before  inserting  this  suture  the  artery  in  the  outer  aspect  of  the 
meso-appendix  is  tied  as  customary.  Then  the  catgut  suture  is  inserted, 
beginning  at  the  base  of  the  appendix  on  the  side  opposite  the  mesentery, 
and,  passing  well  under  the  artery,  is  made  to  encircle  it.  grasping  the 
meso-appendix  on  its  way,  finally  coming  out  near  its  beginning.  The 
stump  is  inverted  by  grasping  part  of  it  with  a  hemostat  passed  under- 
neath an  exposed  part  of  the  suture  and  depressing  the  handles,  after 
which  the  purse-string  is  tied  as  usual,  the  forceps  being  loosened  and 
carefully  withdrawn.  Thus  the  cecal  opening  is  closed,  all  possible 
hemorrhage  effectuallj^  controlled,  and  the  triangular  space  covered 
by  the  inversion  of  the  meso-appendix. 
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Additional  evidence  as  to  the  merits  of  the  doctrine  of  Non  nocere, 
which  I  have  advocated  on  numerous  occasions,  is  furnished  by  the 
experience  at  Mt.  Sinai  Hospital,  and  set  forth  by  Gerster.  From 
May  1,  1899,  to  Dec.  1,  1908,  609  cases  of  free  progressive  peritonitis 
were  admitted  to  the  two  surgical  divisions,  only  148  were  due  to  other 
causes  than  appendicitis,  thus  leaving  461  due  to  this  cause. 

Their  early  efforts  at  the  cure  of  diffuse  peritonitis  were  dominated 
by  the  idea  they  were  dealing  with  a  process  identical  with,  if  not 
analogous  to,  phlegmon.  Multiple  and  extensive  incisions,  the  object 
of  which  was  the  exposure  and  evacuation  of  accumulation  of  seropus 
and  pus,  were  the  routine,  supplemented  by  vigorous  mopping  and  irriga- 
tion. Pursued  with  the  utmost  thoroughness,  no  hesitation  was  felt  in 
carrying  measures  to  the  point  of  systematic  eventration,  the  purpose 
being  a  merciless  toilet  of  all  the  affected  surfaces.  Replacement 
of  the  distended  intestines  being  very  difficult,  gas  and  liquid  feces  were 
evacuated  by  multiple  enterostomies.  Another  practice  almost  uni- 
versal at  that  time,  but  now  abandoned,  consisted  in  the  use  not  only 
of  abundant  drainage  by  tubes,  but  also  of  massive  gauze  packs  intro- 
duced into  the  various  recesses  of  the  peritoneum.  These  were  removed 
either  shortly  after  operation,  causing  intestinal  prolapse,  or,  left  in  a 
long  time,  were,  they  thought,  sometimes  the  cause  of  ileus.  Thus 
were  added  to  the  exhaustion  caused  by  the  malady  the  depressing 
effects  of  prolonged  anesthesia  and  of  heroic  surgery,  resulting  in  a  fright- 
ful mortality.  If  any  patients  survived  they  did  so  rather  in  spite  of 
the  therapy  than  in  consequence  of  it.  Thus  there  was  a  universal 
attitude  of  general  discouragement. 

Relief  came  from  the  growing  conviction  that  the  surgical  elimina- 
tion of  the  causes  of  peritonitis  was  the  true  way  to  combat  the  disease. 
Early  they  learned  to  recognize  the  conditions  which  produced  peritoni- 
tis, and  the  earliest  possible  attack  directed  against  appendicitis,  the 
most  common  causative  factor,  became  a  measure  which,  against  much 
opposition,  has  finally  attained  almost  universal  acceptance.  The 
indications  for  operation,  first  timidly  defined  and  surrounded  by 
arbitrary  and  senseless  particulars,  became  more  and  more  stringent. 
The  rule  not  to  operate  before  the  third,  fourth,  or  fifth  day  after  the 
onset  was  gradually  abandoned,  and  prompt  operations,  done  at  any 
stage  of  the  disorder,  began  to  reveal  all  the  phases  of  the  process. 
Thus  it  became  more  and  more  evident  that  in  peritonitis  the  stoppage 
of  the  leak,  together  with  simple  drainage  of  the  infective  focus,  and  in 
the  more  diffuse  forms,  with  additional  drainage  of  the  most  dependent, 
i.  e.,  the  pelvic  part  of  the  peritoneum,  aided  by  Fowler's  posture 
(causing  gravitation  of  exudate  into  the  pelvis) — would  yield  better 
results  than  the  excessively  exhausting  methods  of  former  days. 

In  their  treatment  at  present  all  measures  are  dominated  by  the 
following  requirements:  Early  and  rapid  operation,  stopping  of  in- 
testinal leakage;  peritoneal  drainage  aided  by  posture;  maintenance  of 
the  strength  by  proctoclysis;  withholding  of  food  and  drink  while 
vomiting  persists,  with  frequent  gastric  lavage;  and,  finally,  the  discreet 
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administration  of  opiates.  By  the  use  of  the  measures  just  enumerated 
the  mortaUty  fell  from  79  per  cent,  in  1899  to  14  per  cent,  in  1908. 

End=results  of  Appendectomy. — A  few  years  ago  Balloch  con- 
cluded he  would  try  to  ascertain  the  results  of  removal  of  the  appendix 
so  far  as  they  could  be  elicited  from  the  patients  themselves.  The 
following  classes  were  not  questioned:  Those  in  whom  the  organ  had 
been  removed  during  laparotomies  for  other  conditions,  acute  cases, 
and  hospital  cases,  the  last  owing  to  the  difficulty  of  tracing  them  and 
the  presumed  unsatisfactory  nature  of  their  replies.  This  left  the  cases 
where  appendectomy  was  performed  for  chronic  or  quiescent  disease, 
and  he  selected  25  instances  of  this  nature  from  his  records.  Each 
patient  was  intelligent,  hence  fully  capable  of  estimating  the  results, 
whether  good  or  bad.  Many  were  interval  cases,  with  no  particular 
evidence  of  disease  at  the  time  of  intervention.  Questions  were  asked 
as  follows:  (1)  What  is  the  condition  of  your  general  health  now,  as 
compared  with  what  it  was  before  operation?  (2)  With  respect  to  pain 
in  the  abdomen,  digestive  disturbance,  bowel  movements,  etc.,  is  your 
condition  better  or  worse  than  it  was  before  operation?  (3)  Has  your 
body  weight  increased  or  diminished?  (4)  Are  there  any  other  results, 
good  or  bad,  which  you  consider  to  be  due  to  the  operation? 

Replies  were  received  from  22  patients:  (1)  Eighteen  answered  that 
their  general  health  had  improved,  4  that  they  could  notice  no  change; 
1  was  worse.  (2)  With  reference  to  abdominal  symptoms,  16  noted 
improvement;  5  could  notice  no  change,  while  1  patient  reported  she 
was  worse,  though  giving  no  details.  (3)  Over  one-half — 13 — reported 
a  gain,  in  one  case  over  25  pounds  within  a  year.  No  change  was  noted 
by  7,  while  the  other  2  had  lost  weight,  but  attributed  the  loss  to  other 
causes,  such  as  subsequent  illness,  etc.  (4)  None  of  the  patients  could 
attribute  any  bad  results  to  the  operation. 

A  similar  inquiry  was  carried  out  by  Jones  in  87  cases  from  St. 
George's  Hospital.  Information  was  asked  especially  as  to  (1)  the  ex- 
istence of  pain,  constipation,  flatulence,  etc.,  as  being  possiblj^  caused 
by  adhesions;  (2)  tenderness  of  the  scar;  and  (3)  ventral  hernia.  Of  the 
87  replies,  54  patients  have  been  in  perfectly  normal  health  since  their 
discharge;  27  replied  that  although  their  health  had  been  good,  symp- 
toms arose  from  time  to  time  w^hich  attracted  their  attention  to  the 
wound.  Six  patients  thought  they  had  definite  grounds  for  the  com- 
plaint of  ill-health  since  the  operation.  Of  this  last  class,  3  unquestion- 
ably have  ventral  hernia,  2  suffer  from  severe  pain  occasionally,  while 
the  other  charges  the  operation  with  a  result  which  it  probably  could 
not. have  produced,  viz.,  rupture  in  both  groins. 

Stanton  investigated  the  end-results  in  100  cases  of  chronic  appen- 
dicitis operated  on  by  him.  There  were  64  cures  and  36  failures.  The 
majority  of  the  latter  (16)  cases  were  in  patients  complaining  of  right 
inguinal  pain  associated  with  chronic  constipation.  At  operation 
such  patients  presented  an  unusually  long  or  dilated  cecum,  usually  in 
company  with  other  evidences  of  enteroptosis.  Stanton  thinks  it  pos- 
sible that  in  the  future  a  certain  proportion  of  these  patients  may  be 
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cured  by  an  operation  for  fixing  the  cecum,  such  as  that  suggested  by 
Wilms,  but  appendectomy  alone  does  not  cure.  Unless  the  diagnosis  is 
absolutely  certain  he  also  believes  the  gall-bladder,  stomach,  and  right 
kidney  should  be  explored,  and  the  possibility  of  a  Lane's  kink  excluded 
in  all  cases  operated  on  for  chronic  appendicitis. 

Writing  along  the  same  lines,  Horsley  tells  us  that  for  a  year  past  he 
has  been  carefully  examining  the  last  few  inches  of  the  ileum  and  the 
valve  in  every  case  of  chronic  appendicitis,  and  in  every  abdominal 
operation  as  well,  where  the  patient's  condition  justified  it.  He,  in 
common  with  many  other  operators,  had  been  content  to  remove  the 
appendix  through  a  small  incision  and  deliver  no  more  of  the  bowel 
than  possible,  this  often  consisting  only  of  the  appendix.  In  a  con- 
siderable portion  of  his  cases  of  chronic  appendicitis  there  has  been  a 
long  persistence  of  the  same  symptoms  complained  of  before  the  ap- 
pendectomy. Occasionally  these  symptoms  have  been  so  definite  and 
persistent  that  it  is  untenable  to  attribute  them  to  adhesions. 

In  many  of  the  chronic  cases  the  Lane  kink  and  other  pathologic 
conditions  can  be  definitely  excluded,  yet,  after  removal  of  the  appendix, 
precisely  the  same  symptoms  are  complained  of.  The  ileocecal  fold 
(described  under  Anatomy)  is  believed  by  Horsley  to  be  responsible  for 
this  small,  but  annoying  group  of  cases.  On  account  of  its  attachment 
a  chronic  appendicitis  may  produce  a  shortening  of  this  fold  in  such  a 
manner  as  intestinal  stasis  produces  shortening  of  the  band  which  gives 
rise  to  the  Lane  kink.  If  this  fold  is  not  removed  when  the  appendix 
is  removed  the  whole  condition  is  not  corrected.  Hence  he  recommends 
that  the  fold  be  removed  in  every  case  of  chronic  appendicitis.  When 
it  has  been  previously  shortened  for  stasis  and  appendicitis  it  will  pro- 
duce symptoms  whether  the  appendix  itself  be  removed  or  not.  After 
appendectomy  this  fold,  which  normally  may  not  exert  undue  traction 
on  the  ileum,  is  likely  to  be  so  constricted  by  the  ligature  on  the  meso- 
appendix  that  it  will  produce  undue  pulling  on  the  ileum,  with,  as  a 
consequence,  kinking  or  partial  obstruction  where  there  was  none 
before.  Of  course,  adds  Horsley,  there  is  no  occasion  to  remove  a 
normal  ileocecal  fold  unless  the  appendix  must  be  removed  also. 

Recently,  therefore,  he  has  been  removing  this  fold  when  at  all 
well  developed,  cutting  it  close  to  its  insertion  into  the  ileum,  then 
tying  the  vessels  with  fine  catgut.  Sometimes  the  peritoneum  must 
also  be  approximated  with  a  fine  suture.  While  it  is  too  early  to  report 
definitely  on  these  cases,  he  has  been  impressed  by  the  fact  that  there 
has  been  much  less  complaint  of  postoperative  symptoms  since  this 
procedure  has  been  adopted. 

Konig  also  considers  the  complaints  of  the  patient  after  removal  of 
the  appendix.  There  are  several  reasons  for  these,  coexisting  chole- 
lithiasis, for  instance,  as  well  as  enteroptosis  or  disorders  of  the  female 
genitalia.  Konig  believes  by  far  the  most  important  factor  is  the 
formation  of  adhesions,  hence  a  great  deal  can  be  done  to  avoid  this 
cause.  He  cites  71  cases  to  show  that  adhesions  are  especially  liable 
to  develop  when  there  are  pre-existing  adhesions  or  when  the  peritoneal 
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covering  is  injured  in  any  way.  Moreover,  he  asserts  that  if  adhe- 
sions are  already  present,  the  outcome  of  the  removal  of  the  appendix  is 
doubtful,  the  operation  merely  increases  the  tendency  to  formation 
of  adhesions,  and  the  more  extensive  these  are  the  more  liability  there 
is  to  future  trouble. 

For  this  reason  Konig  is  in  favor  of  early  operation  before  adhesions 
have  formed;  he  does  not  believe  in  "  interval  "  operations.  As 
regards  technic,  the  organ  must  be  removed  through  the  smallest  in- 
cision possible,  and  all  possible  means  used  to  prevent  the  formation  of 
adhesions.  These  consist  of  starting  peristalsis  and  early  exercise, 
first  moving  the  limbs  about  in  bed,  getting  up  early,  and  keeping  up 
gymnastics  at  home,  with  regulation  of  the  bowels.  When  adhesions 
are  found  to  be  already  present,  in  addition  oil  should  be  given  both 
per  OS  and  by  enema,  with  gentle  massage  of  the  abdomen,  beginning 
a  week  after  operation,  and  first  avoiding  the  site  of  operation,  but  later 
covering  the  whole  abdomen.  If  at  the  time  of  operation  adhesions  are 
found  to  be  extensive,  the  patient  is  instructed  to  lie  on  the  other  side 
for  several  hours  the  next  day,  to  change  his  position  in  bed  often,  even 
assuming  the  knee-chest  position  at  times;  lastly,  to  get  out  of  bed  as 
early  as  possible. 

Classification. — Before  leaving  appendicitis  the  classification  pro- 
posed by  MacCarty  may  be  referred  to.  He  makes  four  groups,  as 
follows : 

(1)  Appendicitis  Catarrhalis  Acuta.— A  condition  in  which  the 
mucosa  is  infiltrated  with  leukocytes  and  is  congested;  there  is  a  reac- 
tion in  the  lymph-follicles  and  tissue  of  the  submucosa.  The  IjTiiph- 
spaces  or  vessels  in  all  the  other  coats  may  also  contain  leukocytes. 

(2)  Appendicitis  Catarrhalis  Chronica. — Arises  as  a  result  of  repeated 
mild  and  severe  acute  catarrhal  conditions,  and  is  marked  by  an  in- 
crease of  scar-tissue  and  distortion  of  the  normal  regularity  of  the 
coats  and  the  glands.  Blood-pigment  is  frequently  present  in  the 
mucosa. 

(3)  Appendicitis  Purulenta  Necrotica. — An  advanced  stage  of  the 
acute  catarrhal  condition  plus  the  formation  of  intramural  abscesses 
and  necrosis. 

(4)  Peri-appendicitis  Acuta. — INIerelj^  describes  an  extension  of  the 
conditions  just  described  to  the  peritoneum.  The  subserosa  and  serosa 
become  congested,  purulent,  or  necrotic.  The  scar-tissue  remains  of 
such  a  condition  may  be  described  as  peri-ajypendicitis  chronica. 

The  fifth  group  consists  of  obliteration. 

Intestinal  Obstruction  Due  to  Appendicitis. — Lenormant  has 
recently  reviewed  this  subject  founded  on  his  own  experience  and  on 
late  papers  of  Rotter  and  Ruge  (from  Korte's  clinic).  There  are  two 
well-marked  varieties  of  this  condition:  paralj^tic  obstruction,  allied 
to  the  intestinal  obstruction  which  always  accompanies  circumscribed 
or  diffuse  peritonitis,  early  or  late;  the  other  t\pe  is  the  mechanical  oc- 
clusion with  some  material  obstacle  to  the  circulation  in  the  bowel. 
As  regards  the  former  group,  obstruction  of  appendicular  orijiin  is  really 
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very  frequent;  and  even  if  we  exclude  the  intestinal  paralysis  accom- 
panying the  peritonitides,  appendicitis  is  still  one  of  the  most  important 
factors  of  obstruction,  and  Ruge  remarks  that  together  with  annexitis 
it  is  the  chief  cause  of  bands  and  peritoneal  adhesions  producing 
ileus. 

Rotter  alludes  to  22  personal  cases.  Korte  in  twenty  years  (1890- 
1910)  met  with  44  cases;  during  this  period  he  had  a  total  of  168  cases  of 
obstruction  of  the  intestines.  During  the  same  time  he  had  2385  cases 
of  appendicitis,  hence  the  frequency  of  obstruction  was  a  little  less  than 
2  per  cent.  Lenormant  himself,  in  30  instances  of  obstruction  due  to 
various  causes,  found  2  following  appendicitis. 

From  a  practical  standpoint  a  distinction  must  be  drawn  between 
early  obstruction  contemporaneous  with  the  acute  crisis,  and  late 
obstruction  coming  on  more  or  less  remotely  in  a  patient  with  quiescent 
appendicitis,  or  in  cases  where  the  organ  has  been  removed. 

Early  obstructions  make  up  about  one-half  of  the  cases  met  with. 
Paralytic  obstruction  is  the  form  most  frequently  encountered  during 
the  acute  crisis.  While  rare  in  simple  appendicitis,  where  the  intestinal 
paralysis  (nearly  always  incomplete  and  limited  to  the  ileocecal  seg- 
ment) does  not  ordinarily  merit  the  name  of  obstruction,  it  is,  on  the 
contrary,  relatively  frequent  where  the  appendicitis  is  complicated  by 
extensive  peritonitis.  It  is  merely  an  instance  of  the  paralytic  obstruc- 
tion common  to  all  the  peritonitides,  and  generally  looked  on  as  of  toxic 
or  reflex  origin.  Very  often,  especially  in  cases  of  appendical  peritonitis, 
these  occlusions  are  not  adynamic ;  in  addition  to  the  intestinal  paralysis 
there  is  a  mechanical  factor  which  cannot  be  neglected ;  adhesions  are 
already  present  in  recent  foci  and  kinks  of  the  bowel  are  not  rare.  Rotter 
insists  on  this  phase.  He  has  seen  7  cases  of  so-called  paralytic  occlu- 
sion in  the  course  of  the  crisis  or  after  operation  for  appendical  peritoni- 
tis, and  in  all  these  cases  found  the  bowel  indurated  and  kinked.  In 
some  cases  the  kink  was  situated  at  the  junction  of  a  segment  still 
paralyzed,  at  which  point  the  lumen  became  contracted  without  ad- 
hesions ;  in  other  cases  it  was  caused  by  and  kept  in  place  by  an  adhesion 
near  the  termination  of  the  ileum  and  in  contact  with  the  drain  through 
Douglas'  space. 

There  are  also  early  occlusions  coming  on  in  the  acute  phase  of  the 
appendical  crisis  in  which  the  role  of  the  intestinal  paralysis  is  nil 
or  at  least  quite  secondary,  and  which  are  primarily  mechanical  ob- 
structions. The  circumscribed  peritonitis  which  limits  the  focus  is 
accompanied  by  the  formation  of  multiple  adhesions,  and  by  more  or 
less  extensive  agglutination  of  the  coils  of  the  small  bowel;  kinking  is 
sufficient  enough  in  some  cases  to  bring  on  complete  obstruction. 

Such  obstructions  from  adhesions  in  contact  with  the  appendical 
abscesses  are  not  very  unusual.  Korte  observed  6  among  20  cases  of 
early  occlusions  in  connection  with  appendicitis.  Rotter  records  6, 
most  of  them  incomplete;  in  2  cases  it  was  necessary  to  free  the  adhe- 
sions by  surgical  measures.  All  his  patients  recovered.  Lenormant 
believes  this  is  the  most  frequent  origin  of  ileus  during  the  stage  of 
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abscess,  or  (as  the  Germans  term  it)  the  "  intermediate  stage."  Here, 
as  in  cases  of  paralytic  obstruction,  they  may  be  attributed  after 
operation  to  the  action  of  the  drain  or  tampons.  The  differential  diag- 
nosis of  these  cases  is  rather  delicate.  The  recurrence  of  the  aVjdominal 
symptoms  is  often  attributed  to  the  formation  of  a  new  focus  or  to  diffu- 
sion of  the  peritonitis.  The  reappearance  of  the  intestinal  paralj^sis 
which  had  ceased  with  the  evacuation  of  the  abscess,  and  especially  the 
existence  of  peristaltic  contractions  visible  through  the  abdominal  wall, 
indicate  obstruction.  Ruge  emphasizes  the  value  of  the  last  sjTnptom, 
and  it  enabled  Lenormant  to  make  a  diagnosis  in  one  of  his  cases. 

Late  obstructions  comprise  24  of  the  44  cases  in  Korte's  series, 
and  9  of  the  22  in  that  of  Rotter.  The  date  of  their  appearance  is  ex- 
tremely variable,  Rotter  has  seen  them  tw^o  and  four  weeks  respectively 
after  the  end  of  the  crisis.  Generally,  however,  the  interval  extends 
to  months  or  even  years;  for  example,  in  one  of  Korte's  patients  the 
obstruction  originated  from  an  appendical  inflammation  twenty-five 
years  previous.  It  will  readily  be  seen  that  when  the  initial  appendicitis 
occurred  some  years  before  or  when  it  was  slight  the  etiology  might  be 
easily  overlooked.  Thus  in  over  one-half  of  Korte's  patients  the 
history  gave  no  clue,  and  the  operation  alone  disclosed  the  influence  of 
the  appendix. 

This  variety  is  observed,  no  matter  what  the  treatment  of  the  appen- 
dicitis has  been,  in  cases  operated  on  as  well  as  those  not  subjected  to 
intervention;  and  in  operations  in  the  acute  stage  as  well  as  in  interval 
operations.  In  Korte's  statistics  of  17  cases,  9  had  been  treated  medicin- 
ally, 4  had  been  operated  on  in  the  acute  stage,  2  during  the  interval, 
and  2  during  peritonitis.  Early  operations  within  the  first  forty-eight 
hours  do  not  figure  in  the  series,  and  Ruge  believes  that  in  preventing 
abscesses  and  adhesions  one  has  the  only  means  of  preventing  danger 
in  the  future.  Lenormant  alludes  to  several  cases  placed  on  record  b}' 
Federmann  in  which  occlusion  followed  early  interventions. 

The  obstruction  in  this  group  is  ahvays  of  the  mechanical  t^'pe, 
though  the  exact  nature  varies.  The  most  common  variety  is  occlusion 
by  bands.  The  band  compressing  the  bowel  is  most  often  a  sequence  of 
peritonitis,  in  other  cases  an  omental  adhesion,  in  still  others  the  ap- 
pendix itself  is  adherent  at.  its  tip.  Ruge  points  out  the  relative  fre- 
quency and  grave  nature  of  the  strangulation  by  the  adherent  appendix; 
in  6  cases  of  Korte's  there  were  4  deaths.  He  attributes  this  gravity 
to  the  infection  through  the  lumen  of  the  appendix  after  section  of  the 
band,  and  also  to  the  fact  that  the  organ  is  often  gangrenous  at  the  time 
of  operation  from  arrest  of  circulation.  INIoreover,  in  this  variety  the 
dangerous  elements  develop  acutely,  and  gangrene  of  the  strangulated 
intestine  is  frequent  (eight  times  in  18  cases)  and  early,  coming  on  in 
seventeen  hours  in  1  case.  The  danger  is  still  further  increased  by  the 
fact  that  the  bands  may  be  multiple,  and  some  may  be  overlooked  at 
time  of  operation.  Korte,  in  one  of  his  cases,  discovered  a  band  and 
divided  it;  the  symptoms  continued,  however,  and  at  a  necropsy  a 
second  one  was  found. 
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Adhesions  and  kinks  of  the  bowel  seem  to  cause  occlusion  less  fre- 
quently. In  some  instances  there  is  a  single  limited  kink,  in  others  a  con- 
glomeration of  adherent  coils.  The  latter  are  evidently  more  grave,  and 
freeing  the  bowel  may  be  impossible  or  necessitate  intestinal  resection; 
Rotter  met  with  2  such  cases,  both  of  them  ending  fatally.  (Intestinal 
exclusion,  however,  is  a  much  better  procedure  in  extensive  agglutina- 
tions.) In  the  obstruction  by  kinking  the  evolution  is  often  less  rapid 
than  in  those  from  bands;  the  stoppage  of  the  fecal  circulation  in  the 
bowel  may  be  incomplete  in  the  beginning.  In  such  cases  we  see  a  suc- 
cession of  crises  of  increasing  gravity. 

So  much  for  the  two  most  common  anatomic  types  of  postappendi- 
citis  obstructions.  There  are,  however,  other  (more  exceptional)  forms. 
Sprengel  and  others  have  described  examples  of  volvulus  about  an  adhe- 
sion, and  Lenormant  alludes  to  a  case  where  the  torsion  of  the  bowel  ac- 
companied a  kink  due  to  adhesions.  This  occurred  in  a  girl  of  twelve 
who  had  been  operated  on  for  appendicitis  during  the  acute  stage  two 
years  previously.  The  symptoms  were  of  three  days'  standing,  and  had 
commenced  with  colic,  soon  followed  by  vomiting.  The  syndrome  of 
occlusion  was  well-marked — meteorism,  fecaloid  vomiting,  arrest  of 
feces  and  flatus.  At  the  operation  he  found  two  loops  of  small  bowel 
adherent  to  the  cicatrix  of  the  old  operation,  kinked  at  an  acute  angle 
and  tense  like  cords,  around  one  of  these  cords  the  terminal  portion 
of  the  ileum  had  been  rolled.  The  adhesions  were  loosened,  the  bowel 
untwisted,  and  replaced.  Circulation  in  the  bowel  was  re-established 
almost  immediately,  and  the  patient  recovered  without  incident. 

Korte  encountered  2  examples  of  still  rarer  varieties  of  obstruction 
following  appendicitis.  In  one  of  them  the  bowel  was  compressed  by  an 
inflammatory  swelling,  the  appendix  was  completely  obliterated;  near 
by,  though  outside  of  the  lumen,  were  two  fecal  concretions  forming  the 
center  of  an  inflammatory  mass  which  kinked  and  compressed  two  coils 
at  the  same  time.  In  the  other  case,  which,  like  the  first,  was  due  to  an 
old  appendicitis  and  healed  spontaneously,  there  was  an  occlusion  from 
cicatricial  stenosis  in  the  ileocecal  region.  No  trace  of  the  appendix 
could  be  found  at  the  operation.  An  indurated  cicatricial  deposit  sur- 
rounded the  bowel,  there  was  a  narrow  stricture  at  the  ileocecal  junction, 
with  ulceration  in  the  cecum.  Microscopic  examination  showed  this 
was  neither  tuberculosis,  syphilis,  nor  cancer. 

In  the  case  shown  in  the  colored  plate  (Plate  VI.)  the  condition  re- 
sulted from  an  adhesion  around  the  appendix  fixing  the  omentum.  The 
rotation  then  took  place  between  the  base  of  the  omentum  and  this  ad- 
hesion, producing  the  appearance  shown,  a  central  rotation  with  the 
turns  on  each  side  of  the  center  in  the  opposite  direction. 

The  patient  was  admitted  to  the  hospital  with  a  large  tumor  on  the 
left  side.  The  symptoms  appeared  suddenly  after  a  proctoscopic  ex- 
amination, and  it  was  feared  the  bowel  had  been  injured  by  the  physician 
making  this  examination,  as  the  major  portion  of  the  tumor  rested  on 
the  descending  portion  of  the  colon,  just  above  the  brim  of  the  pelvis. 
Exploratory   operation   revealed   complete   torsion   of   the   omentum. 
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Eventual  recovery,  notwithstanding  pneurnococcus  infection  of  the 
wound. 

A  very  grave  prognosis  attends  these  obstructions  following  appen- 
dicitis, statistics  showing  a  mortality  of  about  50  per  cent.  (Korte, 
44  cases  with  21  deaths;  Rotter,  22  cases  with  11  deaths.)  There  seems 
to  be  no  difference  in  the  mortality  between  the  early  and  late  forms,  33 
cases  of  early  obstruction  with  17  deaths,  and  33  of  late  obstruction 
with  15  deaths.  Lenormant,  however,  points  out  that  in  the  group  of 
early  obstructions  there  are  a  goodly  number  of  cases  of  diffuse  peritoni- 
tis, the  gravity  of  which  is  well  known,  even  when  not  complicated  with 
ileus  (but  now  reduced  to  a  minimum  by  the  Murphy  method  of  treat- 
ment). The  cause  of  death  in  the  21  cases  of  Korte  were  as  follows: 
Peritonitis,  13;  collapse,  5;  myocarditis,  pneumonia  inanition  following 
enterostomy  of  the  small  bowel,  1  each. 

The  true  treatment  of  these  accidents  according  to  Ruge  should  be 
prophylactic,  early  operation  ofi  all  cases  of  appe?idicitis,  i.  e.,  within 
the  first  twenty-four  hours.  The  number  of  cases  operated  on  in  the 
first  forty-eight  hours  is  still  quite  small,  and  Lenormant  fears  that  sur- 
geons will  continue  to  encounter  these  obstructions  for  a  long  time  to 
come,  unless  the  conscience  of  the  medical  profession  is  aroused  by  some 
extraordinary  means  to  the  sense  of  their  responsibility  for  these  crimes 
of  procrastination — called  "  conservatism." 

Immediate  intervention  here,  as  in  all  varieties  of  obstruction,  no 
matter  what  the  cause,  is  the  only  means  of  reducing  the  mortality. 
In  early  paralytic  occlusion  enterostomy  is  indicated:  this  was  per- 
formed by  Korte  10  times,  with  5  successes.  Lenormant  believes  it 
is  preferable  to  multiple  punctures  of  the  bowel,  though  both  Korte 
and  Rotter  have  obtained  cures  by  the  latter  procedure. 

Enterostomy  is  not  without  danger,  as  it  must  be  done  on  the  small 
intestine,  and  one  of  Korte's  patients  died  in  a  week  from  cachexia  and 
inanition.  For  this  reason  Ruge  asks  if  it  would  not  be  better  to  do  a 
simple  enterotomy  and  after  emptying  the  intestine,  suture  it  again. 

In  all  cases  enterostomy  is  contraindicated  where  we  have  to  deal 
with  mechanical  occlusion  caused  by  bands  or  adhesions,  whether  it  be 
early  or  late.  The  indication  is  to  remove  the  obstacle,  dividing  the 
band  or  freeing  the  adherent  and  kinked  intestine.  While  this  libera- 
tion may  be  very  difficult  in  those  complex  cases  where  there  is  a  conge- 
ries of  multiple  adhesions,  it  is  none  the  less  indispensable.  Gangrene 
of  the  bowel,  which  (as  has  been  pointed  out)  is  not  rare,  necessarily 
calls  for  immediate  resection.  Korte  carried  this  out  in  8  cases,  with 
5  recoveries.  In  cases  of  this  nature  enterostomy  maj^  serve  merely  as  a 
complementary  procedure,  assuring  rapid  evacuation  of  the  toxic  con- 
tents after  removal  of  the  obstruction;  the  opening  is  then  made  through 
the  cecum,  and  in  one  of  Lenormant's  cases  contributed  materially  \o 
the  successful  outcome. 

Subphrenic  Abscesses  Due  to  Appendicitis. — A  few  years  ago 
Piquand  showed  the  importance  of  appendicitis  as  a  causative  factor 
in  the  production  of  subphrenic  abscess.     In  a  series  of  S90  collected 


PLATE    VI. 


Complete  Torsion  of  the  Appendix  Due  to  Adhesion  from  Old  Appendicitis. 

(Author's  Case.) 


SUBPHRENIC    ABSCESSES    DUE    TO    APPENDICITIS.  565 

cases  it  was  responsible  for  191,  coming  second  only  to  gastric  diseases 
(251  cases).  Ross  reviews  31  personal  cases.  In  3391  consecutive  cases 
of  acute  appendicitis  at  the  German  Hospital  (Philadelphia)  there 
were  30  with  this  complication  (0.8  per  cent.).  While  in  500  consecu- 
tive cases  at  a  children's  hospital  there  was  1  case  (0.2  per  cent.). 
Treves  met  with  it  in  about  the  same  proportion — a  total  of  6  cases  in 
1000  of  acute  appendicitis. 

The  mode  of  its  production  varies.  The  most  frequent  would  seem 
to  be  from  direct  extension  upward  from  the  lower  peritoneal  fossa. 
Other  routes  are  via  the  portal  vein  (rare) ;  by  lymphatic  extension  (a) 
up  the  retroperitoneal  tissue  on  the  right  side,  or  (6)  following  the  lym- 
phatics around  the  deep  epigastric  to  the  falciform  ligament;  also  as  part 
of  the  general  peritonitis. 

Ross  quotes  with  approval  the  explanation  of  the  extension  of  the 
pus  given  by  Barnard.  The  latter  author  points  out  that  when  a  patient 
is  lying  fiat  on  his  back  the  posterior  end  of  the  subphrenic  spaces  are 
dependent  and  separated  from  the  bed  by  not  much  over  |  inch  of  tissue, 
made  up  of  the  skin,  ribs,  and  diaphragm. 

In  the  female,  Douglas'  pouch,  and  in  the  male  the  retrovesical 
pouch  are  likewise  separated  only  by  the  skin,  coccyx,  and  the  flattened 
rectum.  Dividing  these  dependent  pouches  are  the  elevations  made  up 
of  the  thick  lumbar  muscles,  the  iliac  vessels,  the  kidneys,  and  the 
perirenal  fat.  When  there  is  a  profuse  flow  of  serum  such  as  accompanies 
general  peritonitis,  the  fluid  gravitates  down  into  the  pelvic  pouch  and 
up  into  the  subphrenic  spaces. 

The  purulent  focus  may  be  retro-  or  intraperitoneal.  The  former 
is  much  rarer;  it  was  found  in  but  151  of  the  890  cases  collected  by  Pi- 
quand,  resulting  from  various  causes.  The  etiology  in  these  151  examples 
was  appendical  or  perinephritic.  The  author  last  named  divides  the 
intraperitoneal  variety  according  to  the  way  they  are  shut  off  by  the 
coronary  ligament  into  anterosuperior  (right  and  left)  and  postero-in- 
ferior  (right  and  left).  Ross  groups  them  as  right  or  left,  anterior  or 
posterior.  He  adds  that  it  is  often  impossible  to  determine  whether  the 
abscess  is  intra-  or  extraperitoneal  in  origin. 

Of  the  12  cases  reported  by  Barnard  and  31  by  Ross,  41  were  on  the 
right  side,  1  on  the  left,  and  1  on  both  sides.  These  figures,  in  Ross'  opin- 
ion, tend  to  show  that  in  most  cases  the  extension  to  a  subphrenic  fossa 
from  a  diseased  appendix  is  not  from  an  accompanying  pelvic  peritonitis, 
but  arises  directly  from  the  original  appendical  focus. 

From  a  chronologic  standpoint  the  cases  may  be  divided  into  three 
groups:  (1)  Those  found  at  operation;  (2)  those  coming  on  late,  or  post- 
operative sequelae;  (3)  those  occurring  a  long  time  after  the  original  in- 
fection. There  is  not  a  great  difference  between  the  first  two  classes  as 
regards  frequency,  20  and  17  cases  respectively  out  of  40.  The  late 
type,  however,  is  quite  uncommon,  only  3  out  of  the  total  40  cases. 

The  symptoms  being  obscure  as  the  affection  complicates  the  orig- 
inal disease,  both  in  the  variety  under  consideration  and  in  those  due  to 
other  causes,  its  detection  is  not  easy.     From  a  symptomatic  standpoint 
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the  cases  may  be  grouped  under  three  heads:  (1)  Those  presenting 
symptoms  referred  to  the  abdomen,  antero-inferior  collections;  (2)  Those 
with  thoracic  symptoms  due  to  pushing  up  the  diaphragm,  superior  foci ; 
(3)  Abscesses  with  lumbar  signs,  retroperitoneal  foci. 

Septic  symptoms  following  an  operation  for  appendicitis  without 
evidence  of  their  cause  (the  primary  incision  having  progressed  smoothly) 
are  more  commonly  due  to  perinephric  abscess  than  to  any  other  cause. 
Next  in  importance  are  the  signs  of  involvement  of  the  base  of  the  lungs, 
commonly  indicated  by  a  patch  of  dulness.  In  addition  there  are  often 
the  other  indications  associated  with  a  pleural  collection — e.  g.,  lessened 
breath  sounds  and  fremitus.  Notwithstanding  the  proximity  of  the 
purulent  focus  to  the  pleura,  empyema  is  not  very  common.  Of  21 
necropsies,  only  6  revealed  purulent  pleurisy  and  1  non-purulent  pleurisy; 
yet  two  of  the  former  5  cases  showed  actual  perforation  of  the  diaphragm. 

When  abdominal  symptoms  are  present  they  are  the  same  as  those 
of  any  other  intra-abdominal  collection — pain,  sensitiveness,  and  tume- 
faction. The  latter  is  not  very  common,  owing  to  the  frequent  location 
of  the  abscess  deep  under  the  liver  or  between  this  viscus  and  the  dia- 
phragm. In  this  latter  class  there  may  be  some  slight  bulging  and  fixa- 
tion of  the  thorax  on  the  diseased  side.  Pain  is  most  commonly  of  the 
localized  pleuritic  type.  Tenderness  is  elicited  only  on  deep  percussion 
or  palpation,  especially  the  "  fist  percussion"  of  Murphy.  The  ad- 
vantages of  exploratory  puncture  with  a  long,  fine  needle  are  not  availed 
of  at  all,  or  are  postponed  until  the  patient  is  in  a  moribund  state  from 
sepsis.  In  obscure  cases  doctors  do  not  go  to  work  in  an  energetic  way 
as  frequently  and  systematically  as  they  should. 

In  the  late  cases  the  onset  may  be  delayed  from  eight  to  as  many 
as  eighteen  months  after  the  primary  appendicitis. 

The  prognosis  is  grave.  The  mortality  of  non-operated  cases  is  92 
per  cent. ;  even  after  later  intervention  the  average  mortality  is  30  per 
cent.  This  is  due  to  the  delay  in  making  a  differential  diagnosis  of 
the  true  etiology  of  the  infection  symptoms,  which  are  always  very 
pronounced. 

The  routes  of  attack  followed  were  three  in  number:  (1)  Through 
the  abdomen  for  foci  situated  low  down  (214  of  the  890  cases  with 
79  deaths,  36  per  cent.);  (2)  lumbar,  47  cases  with  11  deaths  (23  per 
cent.);  (3)  transpleurodiaphragmatic,  210  cases  with  a  mortality  of 
33  per  cent.  (68  deaths).  This  should  always  be  a  two-sitting  opera- 
tion, except  when  the  diaphragmatic  and  parietal  pleura  are  found  ad- 
herent. 

The  general  principles  to  be  considered  at  the  primary  operation 
are:  First,  when  there  is  a  localized  collection  it  must  be  explored 
as  to  its  extent  and  by  the  least  hazardous  route  of  attack;  second,  the 
drainage  must  be  efficient;  third,  if  pus  is  present  in  the  pelvis  also, 
this  cavity  must  be  separately  drained;  fourth,  drainage-tubes  must 
be  of  sufficient  caliber  and  rigidity  to  insure  the  evacuation  of  all  infec- 
tious fluids. 

Where  there  is  diffuse  peritonitis  the  patient  must  bo  placed  in  the 
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Fowler  position;  proctoclysis,  after  the  method  introduced  by  Murphy, 
should  be  instituted  at  once,  and  if  the  patient  is  greatly  depressed  an 
immediate  intravenous  saline  injection  of  1|  to  3  pints  should  be  given, 
using  all  of  the  precautions  so  imperatively  demanded  for  the  success 
of  this  procedure.  Streptolytic  serum  (20  c.c.)  should  be  injected  sub- 
cutaneously  and  autogenous  vaccines  at  once  prepared. 

Hepatic  Abscess  Due  to  Appendicitis. — This  is  a  rare  complica- 
tion and  usually  not  discovered  until  the  necropsy.  The  abscesses 
are  usually  multiple.  Hepatic  abscess,  associated  with  or  following 
appendicitis,  arises  through  three  routes:  (a)  Most  commonly  through 
the  portal  vein  and  associated  with  a  pylephlebitis;  (6)  through  the 
lymphatics  from  the  surface  of  the  liver;  and  (c)  through  continuity  of 
destruction  from  parahepatic  abscesses.  Pylephlebitis  is  a  much  more 
common  sequence  of  appendicitis  than  is  generally  believed.  Its 
diagnosis  as  a  fatal  factor  is  usually  overlooked.  It  is  associated  with 
recurring  chills,  high  temperature,  delirium,  intense  sepsis  with  a  low 
leukocyte  count,  a  mild  icterus  or  occasionally  intense  jaundice,  great 
sensitiveness  to  deep  fist  percussion  over  the  spleen  and  liver,  and 
deep  palpation  over  the  epigastrium.  It  can  begin  within  a  few  hours 
of  the  onset  of  appendicitis  or  at  any  later  period  of  the  suppuration. 
It  always  terminates  fatally.  The  necropsy  reveals  multiple  ab- 
scesses in  the  portal  vein  with  infarction  and  multiple  foci  of  suppura- 
tion in  the  liver  and  spleen,  and  occasionally  infarcts  and  thromboses  in 
the  systemic  circulation. 

Abscesses  of  the  liver  have  a  more  favorable  termination.  Two 
cases  under  the  care  of  L.  A.  Bidwell  were  diagnosed  and  operated  on; 
one  recovered.     The  abscess  in  both  cases  was  single. 

Hepatic  abscess  is  usually  a  late  complication,  generally  some 
weeks  after  the  primary  appendicitis;  both  of  Bidwell's  cases  were  ap- 
parently convalescent,  having  had  normal  temperatures  for  the  first 
fortnight.  In  one  of  the  cases  the  hepatic  abscess  followed  the  opening 
of  a  thoroughly  localized  appendical  abscess  about  three  weeks  after 
the  initial  attack,  accentuating  one  of  the  dangers  of  delay  in  these  cases; 
in  the  second  case  intervention  was  necessitated  by  localized  peritonitis 
due  to  perforation  of  the  appendix.  The  pus  in  these  cases  does  not 
have  the  characteristic  odor  of  that  of  an  appendical  abscess.  It  is 
practically  impossible  to  differentiate  between  hepatic  and  subphrenic 
abscess,  and  surgically  it  is  of  not  much  importance,  since  both  should 
be  operated  upon;  bulging  of  the  right  chest  wall  with  increase  in  the 
width  of  the  intercostal  spaces  rather  than  pushing  down  of  the  liver  as  a 
whole  would  suggest  the  former.  Jaundice,  or  at  least  an  icteric  tinge 
of  the  conjunctivae,  is  erroneously  considered  a  constant  sign  of  hepatic 
abscess  following  appendicitis.  It  was  not  present  in  either  of  Bid- 
well's  cases. 

All  preparations  must  be  made  for  an  immediate  complete  operation 
as  soon  as  the  presence  of  pus  has  been  elicited  by  the  exploring  needle, 
since  there  is  danger  of  the  pus  escaping  into  the  pleura  or  peritoneum 
upon  its  withdrawal.     In  most  cases  the  purulent  collection  will  be 
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reached  by  an  incision  similar  to  the  one  for  subphrenic  abscess,  over 
the  ninth  rib  behind  the  anterior  axillary  line.  Portions  of  this  rib 
and  the  tenth  are  resected  and  the  diaphragm  exposed.  Unless  adhe- 
sions are  present  the  diaphragm  should  be  sutured  to  the  parietal  pleura 
and  the  wound  packed  with  nosophen  or  iodoform  gauze  to  stimulate 
adhesions.  The  secondary  opening  of  the  abscess  should  be  postponed 
forty-eight  to  seventy-two  hours,  depending  upon  the  urgency  of  the 
symptoms.  In  the  second  operation,  after  dividing  the  diaphragm,  the 
posterior  surface  of  the  liver  is  exposed;  if  adhesions  are  not  present 
gauze  is  packed  between  the  liver  and  the  diaphragm.  The  needle  is 
then  inserted  in  the  direction  in  which  the  pus  was  previously  found. 
When  the  pus  is  located,  a  director  is  passed  down  by  the  side  of  the 
needle  and  the  latter  withdrawn.  A  pair  of  sinus  forceps  is  inserted 
into  the  cavity  along  the  groove  of  the  director  and  its  blades  spread  to 
blaze  a  track  through  the  hepatic  tissue  for  the  insertion  of  the  clrainage- 


FiG.  2S0. — "Partial"  Intussusception  of  the 
Appendix.     (Mosohowitz.) 


Fig.  281. — Same:  Longitudinal  Section  Show- 
ing Six  Layers  of  Intestinal  Wall. 
(Moschowitz.) 


tube,  which  is  secured  to  the  skin  by  a  suture,  the  rest  of  the 
wound  being  closed.  Irrigation  has  no  advantage  and  adds  to  the 
danger. 

Acute  Volvulus  of  the  Appendix. — White  reports  a  case  of  this 
unusual  condition.  A  little  boy  of  five,  previously  well,  on  Septem- 
ber 4th  received  a  blow  on  the  abdomen.  For  a  day  there  was  little 
complaint,  but  on  the  morning  of  the  6th  he  complained  of  pain 
and  tenderness  in  the  region  of  the  appendix,  with  rigidity  of  the 
abdominal  wall;  temperature,  99.8°  F.;  pulse,  100.  He  was  sent  to  a 
hospital  and  operated  on  that  afternoon.  The  appendix  was  not  per- 
forated, but  was  lying  behind  the  cecum,  greatly  swollen,  dark,  and  cov- 
ered with  flakes  of  lymph.  On  bringing  it  up  it  was  found  to  have 
made  two  complete  turns  on  its  long  axis.  The  meso-appendix  extended 
as  far  as  the  junction  of  the  basal  and  middle  thirds  and  the  torsion  was 
limited  to  the  end  next  the  cecum.     It  was  readily  untwisted;  it  was 
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gangrenous  and  was  removed;  recovery.  Rotation  to  the  production 
of  fecal  and  venous  stasis  is  a  much  more  common  cause  of  appendicitis 
than  is  generally  believed. 

Intussusception  of  the  Appendix. — This  condition  is  rather  uncom- 
mon. For  example,  Moschowitz  gives  the  details  of  a  i^ersonal  case 
which  he  states  was  the  first  occurring  in  5000  cases  of  appendicitis 
at  Mt.  Sinai  Hospital  during  the  past  eleven  years.  However,  two 
recent  cases  are  not  included  in  his  series,  and  4  cases  have  been  pub- 
lished since  his  paper  in  the  first  half  of  1911. 

There  are  three  types  of  intussusception:  (1)  The  process  may 
start  at  Gerlach's  valve,  more  and  more  of  the  organ  becoming  in- 
verted, and  ceases  when  the  swelling  of  the  coats  of  the  organ  or  adhe- 
sions of  the  apposed  serous  surfaces  prevent  its  continuation  (Figs. 
280,  281).  This  type  is  called  by  Moschowitz  a  "partial"  intus- 
susception. As  a  rule,  more  or  less  of  the  appendix  protrudes  from. the 
cecum,  and  a  longitudinal  section  through  the  cecum  and  intussuscepted 


Fig.    282. — "Total"   Intussusception  of  the        Fig.  283. — Same:  Longitudinal  Section  Show- 
Appendix.     (Moschowitz.)  ing    Four   Layers  of   Intestinal  Wall. 

(Moschowitz.) 

portion  will  divide  the  coats  of  the  bowel  six  times.  '"  Eight  cases  of  this 
type  have  been  recorded.  The  process  may  not  go  any  further,  or  it 
may  proceed  to  (2)  ''  total  "  intussusception  (Figs.  282,  283).  Here 
the  whole  of  the  appendix  becomes  inverted  like  the  finger  of  a  glove; 
by  following  up  the  colonic  teniae  the  base  will  be  readily  located.  Sec- 
tion shows  only  four  layers  of  bowel  instead  of  six,  as  in  the  last  type. 
The  frequency  is  about  the  same — 7  cases.  (3)  The  inverted  appendix 
acts  as  a  foreign  body,  and  more  and  more  of  the  bowel  is  drawn  in  by 
the  efforts  at  expulsion,  finally  resulting  in  ileocolic  intussusception; 
most  of  the  cases  (16)  belong  to  this  group  (Figs.  284,  285). 

As  regards  symptoms,  the  diagnosis  is  based  on  those  commonly 
present  in  intestinal  intussusception.  Appendical  intussusception 
cannot  be  differentiated  from  the  latter  preceding  operation.  Further 
the  differentiation  has  no  practical  significance.  Blood  in  the  stools  in 
gross  amounts  is  more  commonly  absent  in  the  purely  appendical 
invaginations. 
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Tuberculosis  of  the  Appendix. — Primary  tuberculosis  of  the 
appendix  is  believed  to  be  excessively  rare  and  is  not  in  consonance 
with  careful  clinical  observation.     The  ileocecal  region  is  a  frequent  seat 


Fig.  284. — Intussusception  of  Appendix:  Specimen  as  Removed.     (Wallace.) 
A,  Opening  into  base  of  appendix;  B,  inverted  cecum  invaginating  appendix. 

of  the  disease  from  which  the  base  of  the  appendix  is  involved.  Pul- 
monary foci  may  lead  to  secondary  deposits  in  the  intestine,  and  often 
.the  appendix  is  the  only  portion  of  the  bowel  affected. 


Fig.  285. — Same:  Specimen  Bisected. 


In  2000  necropsies  at  the  Brompton  Hospital  for  Consumption  and 
Diseases  of  the  Chest,  Fenwick  and  Dodwell  found  in  17  that  the  ap- 
pendix was  the  only  area  of  the  bowel  showing  evidence  of  tuberculous 
disease.     White,  in  263  necropsies  at  the  Phipps  Tuberculosis  Institute, 
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found  in  56  cases  in  which  a  microscopic  examination  was  made  that 
33  (59  per  cent.)  showed  tuberculous  lesions. 

LetuUe  states  that  in  necropsies  he  has  never  found  tuberculosis  of 
the  appendix  without  other  lesions  of  the  same  nature  in  some  other 
portion  of  the  body.  On  the  other  hand,  in  144  cases  of  tuberculosis  of 
the  appendix  found  at  necropsy,  the  other  portions  of  the  bowel  were 
healthy  in  all  but  12.  Alglave,  in  52  specimens  of  ileocecal  tuberculosis, 
discovered  the  appendix  involved  in  12,  but  in  11  of  these  there  was 
tuberculosis  either  of  the  ileum,  of  the  cecum,  or  of  both.  In  3055 
operations  for  appendicitis  from  various  sources,  50,  or  1.6  per  cent., 
were  found  tuberculous  (Miiller). 

Tuberculosis  of  the  appendix  is  somewhat  more  common  in  males 
(about  60  per  cent.)  than  in  females  (40  per  cent.).  The  age  incidence 
in  64  cases  collected  by  Miiller  was:  two  to  nine  years,  3  cases;  ten  to 
nineteen  years,  18  cases;  twenty  to  twenty-nine  years,  21  cases;  thirty 
to  thirty-nine  years,  16  cases;  forty  to  forty- 
seven  years,  6  cases. 

Three  forms  are  met  with — the  miliary,  the 
ulcerative  or  caseous,  and  the  hyperplastic. 
Tuberculosis  is  sometimes  found  associated  with 
the  acute  type  of  appendicitis. 

From  a  symptomatic  standpoint,  cases  of 
tuberculosis  of  the  appendix  are  divided  into 
three  categories  by  Alglave:  (1)  Tuberculosis  of 
the  appendix,  whether  isolated  or  complicating 
ordinary  appendicitis,  often  remains  latent.  (2) 
It  gives  rise  to  crises  of  appendicitis.  (3)  It 
may  manifest  itself  only  by  formation  of  an 
abscess  in  the  iliac  fossa  with  consecutive  fistula. 

Lejars  attaches  considerable  importance  to 
ballooning  and  tension  of  the  abdomen,  persist- 
ing after  the  subsidence  of  the  attack;  also  to 
ascites.  The  latter,  he  states,  no  matter  how 
small  in  amount,  if  its  presence  can  be  elicited 
and  if  it  persists,  should  arouse  a  suspicion  of 
tuberculosis  when  accompanying  the  ordinary 
symptoms  of  chronic  appendicitis. 

The  operative  mortalities  are  not  large;  but  the  end-results  are  not 
very  encouraging.  The  results  in  the  65  cases  collected  by  Miiller  were 
as  follows:  Died  from  operation,  1 ;  died  later  (three  weeks  to  six  months), 
3;  died  still  later  (from  one  to  three  years),  3.  Alive  and  well  (from  one 
to  three  years),  8;  alive  and  well  (from  one  to  seven  months),  8;  alive 
and  well  (time  not  stated),  but  still  tuberculous,  10. 

In  78  cases  collected  by  Alglave  there  were  56  operative  cures;  4 
died  shortly  after  operation,  and  there  were  22  postoperative  fistulse. 

The  operative  treatment  depends  on  the  state  of  the  lungs.  Miiller 
advises  that  intervention  be  always  undertaken  if  the  pulmonary 
lesions  are  not  too  extensive.     As  regards  technic,  ether  must  not  be 


Fig.    286. — Same:      Intus- 
susception     Reduced 
^     AS     Far     as     Cecum, 
Showing         Appendix 
Inverted    and   Invag- 

INATED. 

Appendix  as  shown  in 
Figures  284  and  285  is  re- 
moved at  A'- A". 
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used  on  account  of  the  irritating  effects  on  tiie  lungs.  Spinal  or  local 
analgesia  answers  the  purpose  admirably.  It  is  often  advisable  to 
excise  the  ileocecal  segment  as  well  as  the  appendix.  Open  the  intes- 
tine close  to  the  tuberculous  lesion,  as  failure  of  union  frequently  occurs 
in  this  class  of  cases  and  leads  to  a  fatal  result  or  permanent  fistula. 
Of  10  patients,  7  died,  2  still  persisted.     Cecal  exclusion  by  anastomosis 

of  the  divided  ileum  to 
the  ascending  or  transverse 
colon  or  sigmoid  gives  the 
best  results  in  this  class  of 
cases. 

Hyperplastic  or  hyper- 
trophic tuberculosis  of  the 
appendix  is  rare.  It  mani- 
fests the  same  characteris- 
tics as  the  hypertrophic 
form  affecting  other  seg- 
ments of  the  bow-el,  nota- 
bly the  cecum.  Gayet  has 
recently  given  the  details 
of  an  operation  in  this  va- 
ariety  on  a  woman  of  thirty- 
eight.  Two  years  previous 
she  had  a  crisis  of  appen- 
dicitis; at  that  time  a  large 
abscess  was  opened,  but  the 
appendix  was  not  located. 
A  year  later  there  was  fis- 
tula formation  with  free 
escape  of  pus;  at  this  time 
he  operated.  IMaking  an 
elliptic  incision  about  the 
fistulous  opening,  he  came 
upon  a  mass  the  size  of  a 
mandarin  orange,  every- 
where adherent.  After  a 
great  deal  of  trouble  this 
mass  was  freed  and  found 
to  be  attached  by  a  pedicle 
to  the  cecum,  which  proved 
to  be  the  base  of  the  appen- 
dix, nearly  1.5  inches  long 
and  apparently  healthy.  The  appendix  was  excised  on  a  level  Avith 
the  cecum.  Examination  of  the  specimen  showed  the  mass  was  made 
up  of  the  terminal  portion  of  the  appendix,  hollowed  out  into  a  cavity 
the  size  of  an  almond,  with  the  walls  hypertroi^hied  to  nearly  2  inches 
in  thickness,  grayish,  and  lardaceous  (Fig.  287).  Histologic  examina- 
tion disclosed  numerous  tuberculous  foci.     Uneventful  recovery. 


Fig.  287. — Hypertrophic  Tuberculosis  of  the  Appen- 
dix. (One-third  natural  size.)  (Gayet.) 
1,  Cecum;  2,  pedicle  formed  by  the  healthy  portion  of 
the  appendix;  3,  hypertrophied  portion;  4,  mucosa;  5,  cu- 
taneous orifice  of  the  fistula;  6,  director  passing  through  the 
fistulous  track  into  the  lumen  of  the  appendix;  7,  mucosa  of 
the  appendix  becoming  continuous  with  7',  the  wall  of  the 
cavity. 
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He  could  find  but  14  cases  of  tliis  class  in  the  literature  where  the 
disease  affected  the  appendix  alone;.  In  some  cases  the  focus  in  the 
appendix  was  the  only  one  in  the  !)ody,  in  others  the  lungs  or  the  bowel 
elsewhere  were  involved. 

The  symptoms  were  those  of  an  ordinary  appendicitis,  more  or  less 
acute,  sometimes  recurrent.  The  crises  resembled  those  of  enteritis,  and 
nearly  always  there  was  chronic  diarrhea  and  emaciation.  In  some  cases 
the  history  was  suggestive  of  tuberculosis,  and  in  rare  instances  the 
increased  size  of  the  appendix  could  be  detected  by  palpation.  As  a 
general  rule,  however,  the  tuberculous  condition  is  not  discovered  until 
operation. 

While  intervention  is  indicated  in  all  cases,  the  results  are  not 
favorable.  Of  the  15  cases,  there  were  but  11  cures;  fistulse  are  fre- 
quent. The  disease  process  may  extend  to  the  peritoneum  or  acute 
miliary  tuberculosis  may  ensue. 

Every  case  of  supposed  tuberculosis  of  the  intestine  should  have 
a  tuberculin  test.  A  positive  reaction,  however,  in  the  presence  of  a 
pulmonary  tuberculosis  would  have  no  differential  value  as  far  as  the 
abdominal  lesion  is  concerned.  When  the  clinical  history  and  the 
positive  reaction  both  indicate  a  tuberculosis  in  the  intestine  or  ap- 
pendix, the  tuberculin  treatment  should  be  resorted  to  for  months 
before  any  operative  procedure  is  undertaken.  By  this  means  many 
of  the  cases  can  be  cured  without  operation,  and,  above  all,  the  peri- 
toneum and  intestine  can  be  so  much  improved  that  resection  of  the 
cecum  or  appendix  or  occlusion  with  intestinal  anastomosis  may  be 
performed,  with  as  much  security  against  fistula  formation  as  we  could 
have  in  the  average  operation  without  the  presence  of  tuberculosis. 
The  proper  dosage  of  tuberculin  is  always  an  individual  equation. 
There  is  no  average  dose,  no  regular  dose;  the  temperature  and  reac- 
tion are  the  sole  controlling  elements  as  to  how  much  or  how  little 
tuberculin  should  be  given  to  obtain  the  best  opsonic  reaction.  As  a 
general  guide,  however,  larger  doses  can  and  should  be  administered 
in  the  intestinal  and  peritoneal  tuberculous  lesions  than  are  given 
when  the  disease  involves  the  glandular  or  pulmonary  systems.  Vir- 
chow  never  saw  a  case  of  completely  healed  tuberculosis  of  the  intestine 
until  he  saw  it  produced  by  the  use  of  tuberculin,  and  under  that  treatment 
he  observed  many  cases  of  completely  healed  tuberculosis  of  the  intes- 
tine. The  skepticism  that  exists  concerning  the  curative  effect  of  tuber- 
culin is  due  to  two  causes:  First,  its  improper  dosage  and  administra- 
tion and  inaccurate  observation  by  those  who  use  it;  and,  second,  ex- 
pressions derogatory  to  its  use  by  those  who  have  had  no  experience 
with  it  and  have  nothing  on  which  to  base  an  opinion.  In  my  own 
experience  it  has  a  very  positive  curative  value.  It  should  be  used  in  all 
cases  of  intestinal  tuberculosis  as  a  postoperative  treatment. 

Actinomycosis  of  the  Appendix. — This  is  probably  more  common 
than  is  usually  supposed.  Harbetz  and  Grondahl  collected  87  cases 
in  Norway;  30  per  cent,  of  these  were  in  the  abdomen,  in  which  the 
primary  lesion  was  in  some  part  of  the  alimentary  tract,  most  com- 
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monly  in  the  appendix.  Short  reports  5  cases  (4  females,  1  male)  in 
patients  from  fourteen  to  forty-three  years  of  age.  He  believes  about 
150  cases  had  been  reported  at  the  time  of  his  paper,  27  of  them  being 
English;  he  thinks  this  is  far  from  representing  the  real  frequency. 
Many  cases  have  been  recognized,  but  not  recorded,  and  it  is  highly 
improbable  that  the  nature  of  the  disease  will  be  diagnosed  unless  the 
characteristic  granules  are  searched  for,  and  even  then  they  are  fre- 
quently absent  in  the  discharge  from  the  sinuses  in  undoubted  cases. 
Of  650  affections  of  the  right  iliac  fossa  at  St.  Bartholomew's  Hospital, 
7  were  due  to  actinomycosis;  and  of  380  cases  at  the  Bristol  Infirmary, 
diagnosed  as  appendicitis,  5  turned  out  to  be  due  to  actinomycosis. 
About  5  males  were  affected  to  2  females.  Young  children  escape,  but 
after  puberty  every  age  is  liable. 

The  symptoms  are  divided  into  four  stages:  (1)  Initial  period  of 
visceral  manifestations.  This  consists  of  vague  pains  in  the  iliac  fossa 
on  the  right  side,  sometimes  associated  with  intractable  diarrhea,  which 
may  be  of  a  mucomembranous  type.  The  pain  may  be  severe,  and 
relapsing  appendicitis  will  be  the  probable  diagnosis.  In  this  stage 
there  are  no  local  signs.  (2)  Stage  of  tumor  formation.  The  charac- 
teristics of  this  stage  are  described  below.  (3)  Stage  of  fistula  forina- 
tion.  Abscesses  burst  or  are  opened  in  the  neighborhood  of  the  original 
site,  and  dark,  fetid  pus  escapes.  The  granules  may  be  found  in  the 
purulent  discharge,  though  often  absent,  especially  if  the  discharge  is 
fecal.  The  best  time  to  search  for  them  is  when  a  new  abscess  opens. 
This  condition  persists  for  months  as  a  rule.  Burrowing  abscesses 
appear  in  the  perinephritic,  subphrenic,  and  even  pulmonary  zones. 
Death  results  from  hectic  fever  and  exhaustion.  The  extension  results 
from  continuity  and  not  through  the  lymphatics.  Occasionally  there 
are  metastases  of  hematogenous  transmission.  (4)  Stage  of  cicatriza- 
tion, when  the  fistula?  close  and  circumscribed  or  temporary  cure  results. 

Before  there  is  perforation  and  tumor  formation  the  differential  diag- 
nosis can  be  made  only  by  finding  the  actinomyces  in  the  stools.  When 
a  patient  past  the  age  of  puberty  gives  a  history  resembling  that  of 
chronic  appendicitis,  with  a  large,  very  hard  mass  adherent  to  the 
deeper  structures  and  to  the  abdominal  wall  in  the  right  iliac  fossa, 
with  mild  temperature,  slight  pain,  and  little  or  no  vomiting,  actino- 
mycosis should  be  strongly  suspected.  If,  in  addition,  the  skin  is 
edematous,  thickened,  shiny,  and  of  a  purplish-violet  color,  the  prob- 
abilities are  great.  The  induration  is  out  of  all  proportion  to  the  quan- 
tity of  pus  in  the  focus.  It  is  very  woody  and  resembles  the  infiltration 
of  a  sarcoma  or  carcinoma  much  more  than  it  does  the  infiltration  around 
an  infected  focus,  a  characteristic  of  the  disease  in  every  position  of  the 
body.  Moreover,  when  following  appendectomies  massive  adhesions 
are  found  and  secondary  abscesses  and  fistula^  continue  to  make  their 
appearance  for  weeks  afterward  in  the  neighborhood,  especially  if  a 
subphrenic  abscess  of  the  right  lung  at  its  base  is  suspected,  actinomy- 
cosis should  always  be  considered  a  probable  cause.  The  indurated 
character  of  the  abscesses,  so  very  little  pus  being  obtainable  from  a 
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large  swelling,  is  another  diagnostic  point.  The  actual  confirmation  of 
the  diagnosis  naturally  depends  on  the  finding  of  the  actinomyces. 

Tuberculosis  or  cancer  of  the  cecum  may  sometimes  be  simulated 
by  actinomycosis,  but  in  the  latter  the  mass  is  larger,  more  fixed,  and 
there  are  no  symptoms  of  obstruction.  It  may  also  be  confounded  with 
psoas  abscess. 

Short  believes  the  prognosis  is  much  less  favorable  than  is  admitted 
by  English  writers.  His  own  cases  have  been  peculiarly  unfortunate, 
every  one  having  eventually  died.  Of  77  cases,  22  were  cured,  10 
relieved,  and  45  died.     Of  13  recent  cases,  only  4  recovered. 

Confronted  with  this  very  grave  outlook,  a  determined  effort 
must  be  made  to  remove  completely  all  foci  if  the  patient  comes  under 
treatment  soon  enough,  unless  such  removal  is  quite  impossible.  The 
surgeon  should  be  prepared  even  to  remove  the  cecum  and  neighboring 
bowel,  and,  if  need  be,  with  formation  of  an  artificial  anus.  There 
is  a  strong  temptation  merely  to  open  abscesses  as  they  point.  This, 
however,  usually  allows  the  patient  to  progress  to  a  stage  where  he  is 
doomed.  Unfortunately,  it  is  generally  quite  impossible  to  eradicate 
the  disease  by  a  reasonable  sacrifice.  All  that  can  be  done  then  is 
to  open  abscesses  as  they  point.  Potassium  iodid  in  large  doses  is 
usually  given,  and  the  wounds  may  be  washed  out  with  diluted  tincture 
of  iodin.  Injections  of  tuberculin  have  been  successfully  used  by 
von  Eiselsberg  and  others.  Arsenic  and  calomel  appear  to  have  done 
good  also. 

Bevan  has  treated  actinomycosis  with  copper  salts  with  good 
results.  The  ordinary  rusts  on  grain  can  be  readily  destroyed  by 
minute  solutions  of  the  sulphate,  which  seems  to  be  the  most  powerful 
of  the  copper  salts.  He  was  induced  to  use  it  by  the  fact  that  it  is 
very  destructive  to  vegetable  parasites  and  is  also  well  borne  by  animal 
organisms.  In  one  case  Bevan  began  with  J  gr.  t.  i.  d.,  then  increased 
it  to  ^  gr.,  while  some  patients  were  given  1  gr.  t.  i.  d.  The  lesions  were 
irrigated  with  a  1  per  cent,  copper  sulphate  solution.  It  has  been  shown 
by  French  observers  that  copper  sulphate  can  be  adjninistered  in  doses 
from  2  to  8  gr.  a  day  for  months  at  a  time  without  deleterious  effects. 

A  patient  with  abdominal  actinomycosis,  in  whom  an  enormous 
lesion  filling  the  entire  pelvis  developed,  was  operated  on  and  an  abscess- 
cavity  opened;  fistulse  were  discovered  extending  in  all  directions.  He 
was  placed  on  large  doses  of  potassium  iodid,  but  in  spite  of  this  sup- 
puration continued  and  fistulse  continued  to  develop.  He  was  then 
placed  on  copper  sulphate  internally  and  by  irrigation.  The  granules 
could  be  found  in  the  pus  at  almost  any  time.  There  was  extensive 
infiltration  of  the  recti  muscles,  fistula?  had  been  developing  at  all  times, 
but  at  the  date  of  report  this  process  had  almost  entirely  cleared  up. 
The  patient  had  gained  20  pounds  in  six  weeks  under  this  treatment. 

It  may  be,  adds  Bevan,  that  as  in  syphilis,  where  certain  cases 
are  better  handled  by  the  "  mixed  "  treatment,  so  in  actinomycosis,  it 
may  be  shown  by  further  trial  that  the  mixed  treatment  of  copper  and 
iodin  may  prove  the  more  effective  in  certain  cases. 
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Cysts  of  the  Appendix. — The  lumen  of  the  organ  sometimes 
becomes  obliterated  at  one  point,  when  the  distal  portion  dilates  and 
forms  a  retention  cyst;  occasionally  there  is  obliteration  at  two  places 
and  the  intervening  segment  becomes  cystic.  These  cysts  are  of 
various  dimensions;  one  removed  by  Baudrimont  was  the  size  of  the 
terminal  phalanx  of  the  thumb;  in  some  cases  they  grow  to  an  enormous 
size.  Elbe  refers  to  one  removed  from  a  woman  of  fifty-two  which 
was  as  large  as  a  child's  head — 5.2  by  7.2  inches. 

The  walls  of  the  cyst  on  histologic  examination  show  the  usual 
structure  of  the  appendix,  though  the  layers  are  much  thinned  and 
spread  out,  often  on  the  point  of  rupture.  At  first  the  contents  are 
composed  of  mucus,  but  as  the  stretching  continues,  with  atrophy  of 
the  wall,  the  secretion  of  mucus  ceases  and  the  fluid  is  transparent  and 
watery  (a  regular  pathologic  change  when  columnar  cells  are  flattened 
through  pressure).     In  Elbe's  case,  just  alluded  to,  the  contents  con- 


FiG.  288. — Cyst   op  Appendix.     (Baudrimont.) 
Showing  appearance  after  stay  in  alcohol:  a.  In- 
cision made  after  removal. 


Fig.  289. — Same,  on  Section.      iBaudrimont  ) 

Schematic  drawing  showing  the  relation  of  the 

cyst  to  the  appendical  lumen. 


tained  the  colon  bacillus,  though  in  another  they  were  sterile,  and  from 
a  bacteriologic  standpoint  the  contents  seem  to  be  but  slightly  virulent. 
The  outer  surface  of  the  cyst  is  generally  quite  vascular,  it  may  be 
smooth  or  adherent,  and,  owing  to  the  tension  of  the  contained  fluid, 
diverticula  may  form  and  project  from  the  surface. 

There  is  nothing  characteristic  about  the  symptoms,  which  corre- 
spond with  those  of  ordinary  acute  or  subacute  appendicitis.  For 
example,  Baudrimont's  case  was  that  a  of  young  girl  of  sixteen,  who  had 
the  primary  crisis  in  1906,  six  months  later  a  second,  and  the  third  in 
October,  1908.  At  the  operation,  Dec.  16th,  the  appendix  was  found 
adherent  to  the  coils  of  the  small  bowel,  from  which  the  dilated  portion 
was  distinguished  with  difficulty.  The  portion  of  the  organ  next  the 
cecum  was  of  about  normal  size,  but  suddenly  became  dilated  about  the 
middle,  the  wall  varying  from  yV  ^o  \  inch  in  thickness  (Figs.  288.  289). 
Microscopic  examination  showed  obliteration  of  the  lumen  by  a  fibrous 
partition;  below  this  was  the  cystic  dilatation  with  the  mucous  coat 
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much  thinned,  and  the  whole  wall — especially  the  submucosa — slightly 
infiltrated  with  leukocytes.  In  addition,  there  was  much  sclerosis  of  this 
portion.  The  area  which  was  still  patent  and  in  conununication  with  the 
cecum  exhibited  marked  folliculitis  and  perifolliculitis.  Baudrimont 
believes  the  sequence  of  affairs  was  as  follows:  At  the  primary  attack 
a  small  ulcer  formed  the  focus  for  an  active  cellular  proliferation  which 
finally  closed  the  lumen;  below  this  the  mucosa  continued  to  pour  out 
its  secretion,  giving  rise  to  a  retention  cyst.  On  the  other  hand,  the 
segment  above  the  obliteration  in  connection  with  the  cecum  and  still 
the  seat  of  infection  was  the  point  of  origin  for  the  last  two  attacks. 

The  treatment  is  the  same  as  that  for  appendicitis. 

Sarcoma  of  the  appendix  is  a  decidedly  rare  affection  of  the  organ, 
less  than  a  dozen  cases  being  recorded,  the  first  in  1893.  Further  proof 
of  its  rarity  is  afforded  by  Powers,  who  states  that  no  instance  of  primary 
sarcoma  was  discovered  among  7000  appendices  removed  at  the  Mayo 
clinic.  This  author,  furnishing  the  report  of  a  recent  case,  refers  to  7 
others,  and  a  few  months  later  Wright  added  2  more,  one  of  them  per- 
sonal. 

As  usual  in  cases  of  sarcoma  elsewhere,  the  patients  were  compara- 
tively young :  1  being  a  boy  of  six,  2  aged  seventeen,  and  so  on ;  the  oldest 
was  a  man  of  fifty  years.     Only  3  in  the  series  were  women. 

The  majority  of  the  cases  (6)  were  of  the  round-celled  variety,  2  were 
spindle-celled;  1  was  fibro-,  and  1  lymphosarcoma.  Wright  observes 
that  the  process  seems  to  begin  in  the  submucous  coat  and  extend  out 
into  the  muscularis,  the  mucosa  being  next  affected,  while  the  serosa  is 
not  involved  for  a  long  time.  The  whole  of  the  organ  was  involved  in 
6  cases,  and  in  2  the  growth  had  spread  to  the  surrounding  parts.  In 
several  instances  the  neighboring  lymph-nodes  were  the  seats  of  metas- 
tases. While  some  authors  deny  the  occurrence  of  sarcoma  of  the  ap- 
pendix, there  is  no  room  for  doubt  in  the  cases  of  Powers  and  Wright,  the 
specimens  being  examined  by  Prof.  Welch,  of  Johns  Hopkins  University, 
and  Prof.  Lorrain  Smith,  of  Manchester  University,  respectively. 

None  of  the  cases  was  so  diagnosed  before  operation.  The  patients 
usually  sought  treatment  for  recurrent  pains  in  the'"  region  of  the  ap- 
pendix. Carwardine's  patient,  a  woman  of  forty-five,  had  colic  and 
diarrhea  with  emaciation  for  five  months,  while  Wright's  case  was  oper- 
ated on  for  acute  obstruction  originating  in  an  intussusception,  appar- 
ently starting  from  partial  invagination  of  the  appendix.  Glazebrook's 
case  was  discovered  accidentally  at  necropsy  in  a  negro  man  of  fifty-five 
who  died  from  apoplexy. 

Simple  appendectomy  was  done  in  5  cases;  part  of  the  cecum  was 
removed  with  the  appendix  in  2  instances.  In  Wright's  case  in  a  boy 
of  seventeen  malignancy  was  suspected  from  the  appearance  of  the  parts 
at  operation,  and  as  it  was  necessary  to  interfere  with  the  blood-supply 
of  the  colon  to  remove  the  nodes  thoroughly,  the  cecum,  ascending 
colon,  appendix,  nodes,  and  terminal  portion  of  the  ileum  were  removed 
en  masse.  The  ends  were  then  closed  and  a  side-to-side  anastomosis 
established. 
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The  end-results  thus  far  have  not  been  very  good.  One  patient 
died  in  a  few  hours  from  shock;  another,  of  recurrence  in  nine  months. 
Powers'  patient  died  ten  weeks  later  from  general  aVjdominal  sarcomato- 
sis.  One  case  was  free  from  recurrence  five  months  after  operation, 
and  Wright's  case  was  apparently  in  good  health  thirty  months  later. 
Practically  the  only  recovery  was  the  case  of  the  six-year-old  boy 
(Warren),  in  good  health  four  years  after  operation. 

Carcinoma  of  the  Appendix. — This  variety  of  malignant  growth 
is  a  good  illustration  of  the  fact  that  when  active  search  is  made  for 
them,  like  many  other  supposedly  rare  conditions,  they  are,  as  a  matter  of 
fact,  rather  frequent.  In  1900  Hurdon  could  find  but  10  cases  in  the 
literature;  in  1903  Elting  had  collected  24  cases;  in  1908  Mc Williams 
enumerated  no  less  than  108. 

Kennedy,  in  the  routine  examination  of  350  appendices  removed  at 
necropsy,  found  but  1  case  of  primary  carcinoma,  this  was  from  a  woman 
of  forty-two,  dying  from  cirrhosis  of  the  liver.  In  2  cases  metastases 
were  found  by  him  from  a  gastric  carcinoma.  MacCarty  and  McGrath 
discovered  carcinoma  in  22  of  the  5000  specimens  examined  by  them. 
In  nearly  all  of  these  (17)  they  were  not  extensive  enough  to  be  seen 
on  the  peritoneal  coat  nor  to  cause  any  enlargement,  hence  diagnosis 
by  the  surgeon  would  have  been  impossible.  It  is  interesting  to  note 
the  incidence  per  1000  in  their  series  was  practically  the  same,  being 
5,  7,  3,  2,  and  5  respectively. 

In  cases  collected  by  Harte,  17  were  under  twenty  years  of  age; 
34,  from  twenty  to  thirty;  21,  from  thirty  to  forty;  11,  from  forty  to 
sixty;  5,  over  sixty.  The  youngest  patient  in  MacCarty  and  McGrath's 
series  was  a  girl  five  years  of  age,  and  the  oldest  a  man  of  eighty,  in 
whom  the  carcinoma  was  found  accidentally  at  necropsy  after  operation 
for  vesical  calculus.  For  some  unknown  reason  females  are  more  liable 
to  the  disease  than  the  opposite  sex — 59 :  41  (Harte) ;  73  per  cent,  females, 
27  males  (MacCarty  and  McGrath). 

Concerning  the  structure  it  may  be  said  that  the  majority  are  simple 
carcinomata.  The  tumors  investigated  by  the  authors  last  named  con- 
sisted of  alveoli  filled  with  epithelial  cells,  the  nuclei  of  which  were  in 
general  oval  or  round,  and  presented  fewer  irregularities  than  is  usually 
found  in  carcinoma  of  other  portions  of  the  digestive  tract.  According 
to  these  authors  the  size  and  lack  of  marked  irregularity  on  the  part 
of  the  nuclei,  as  well  as  the  alveolar  arrangement  and  staining  qualities, 
have  been  the  cause  why  some  observers  call  these  growths  "endo- 
theliomata"  and  "basal-cell  carcinomata."  Adenocarcinoma  is  not  so 
frequent  and  the  colloid  variety  is  quite  uncommon.  White  has  lately 
reported  one  in  a  woman  of  seventy-five  who  died  of  intestinal  occlusion. 
An  adenocarcinoma  was  found  which  had  undergone  colloid  degenera- 
tion in  several  places,  as  had  a  node  in  the  ileocecal  angle.  The  size  of 
the  growths  is  small,  that  of  a  pea  or  bean,  rarely  larger  (Plate  VII.). 

Carcinoma,  unlike  tuberculosis,  involves  the  tip  rather  than  the 
base  of  the  appendix,  and  90  per  cent,  in  MacCarty  and  ]\IcGrath's 
series    were   found    in  this    location.      They  believe    it    occurs    here 


PLATE   VII. 


Carcinoma  of  Appendix.     (MacCarty  and  McGrath.) 
Specimen  showing  partial  obliteration  of  the  distal  portion  with  dilatation  of 
the  rest  of  the  appendix  to  within  1  cm.  of  the  cecum,  at  which  point  there  is 
complete   obstruction.      The  orange-colored   area   in   the   obliterated    portion   is 
carcinoma. 
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in  association  with  a  chronic  inflammatory  process,  as  it  is  more  fre- 
quent at  the  tip,  the  point  of  activity  in  the  process  of  obliteration. 
One  of  Kennedy's  cases  was  found  in  connection  with  an  obliterated 
organ  in  a  woman  of  forty-two,  and  in  the  other  two,  from  a  man  of 
forty-nine  and  a  woman  of  twenty-three,  there  was  stricture  of  the 
appendix. 

This  brings  up  the  question  of  benignancy  of  these  neoplasms. 
They  are  generally  circumscribed  and  metastases  are  unusual,  as  are 
infiltrations  in  the  vicinity.  Of  90  cases,  secondary  growths  occurred 
in  only  6  (McWilliams).  Thus,  of  20  examples  of  carcinoma  of  the 
cecum  examined  by  MacCarty  and  McGrath,  but  one  might  have  orig- 
inated in  the  appendix.  Lejars  and  Bevan  have  reported  2  cases  that 
terminated  fatally.  The  relatively  mild  malignancy  of  appendical 
carcinoma  has  been  explained  in  various  ways:  the  different  structure 
of  the  growths;  the  growth  being,  so  to  speak,  outside  of  the  intestine, 
and  not  exposed  to  irritation;  that  the  obstruction  of  the  lumen  of  the 
organ  causes  symptoms  of  appendicitis  and  thus  leads  to  an  early  re- 
moval, etc.  The  lymphatics  in  the  tip  of  the  appendix  are  few  and  the 
disease  is,  therefore,  not  prone  to  metastasis. 

The  true  nature  of  these  tumors  is  summed  up  in  an  editorial  in  the 
Journal  of  the  American  Medical  Association,  January  14,  1911,  as 
follows : 

"True  malignant  epithelial  growths  do  occasionally,  but  rarely,  arise  in  the  ap- 
pendix, and  their  occurrence  is  probably  favored  by  chronic  inflammatory  processes. 
...  As  a  result  of  chronic  appendicitis  we  also  have  a  snaring  off  and  displacement 
of  epithelium,  which  may  proliferate  to  some  degree,  forming  atypic  epithelial 
growths  which  are  not  true  carcinomas,  but  which  may  resemble  carcinoma  closely, 
and  into  which  they  may  also  become  transformed.  Similar  structures  may  also  be 
produced  by  congenital  malformation  or  displacement  of  the  epithelial  structures 
of  the  appendix.  .  .  .  Finally,  as  a  result  of  chronic  infection,  the  endothelium  of  the 
lymph-channels  of  the  appendix  may  proliferate  in  such  a  manner  as  to  produce 
appearances  strongly  suggestive  of  cancer  infiltration.  The  chief  conclusion  to  be 
reached  is  that  surgeons  should  appreciate  as  well  as  the  best  pathologists  do  the 
limits  of  our  ability  to  decide  positively  from  microscopic  appearance  alone  the 
malignant  or  non-malignant  character  of  each  and  every  growth;  and  also  that,  es- 
pecially in  the  appendix,  we  encounter  not  only  true  carcinomata,  but  also  much 
more  frequently  epithelial  proliferations  which  exhibit  all  the  usual  histologic  criteria 
of  malignancy  without  necessarily  or  commonly  causing  the  clinical  results  usually 
associated  with  cancer." 

Kennedy  likewise  suggests  that  his  3  cases  are  of  considerable  interest 
in  view  of  Ribbert's  theory  as  to  the  etiology  of  tumors,  viz.,  that 
"tumors  arise  from  a  partial  or  complete  separation  of  cells,  or  groups  of 
cells,  from  their  organic  continuity,  that  is  to  say,  from  mechanical 
isolation." 

The  symptoms,  as  might  be  expected,  are  those  of  appendicitis, 
and  in  the  series  from  the  Mayo  clinic  the  average  duration  of  the 
symptoms  was  3.3  years. 

Since  the  discovery  of  the  carcinoma  is  usually  made  after  removal 
of  the  organ,  simple  appendectomy  has  been  the  method  of  operating 
resorted  to  in  the  majority  of  cases  without  glandular  resection,  and 
still  the  cases  remained  well  or  were  cured. 


580  THE    SURGERY   OF    THE    VERMIFORM    APPENDIX. 

If  the  growth  is  visible  to  the  naked  eye  the  possibihtj^  of  cancer 
should  be  borne  in  mind  and  free  excision  of  the  meso-appendix  done. 
As  has  been  seen,  this  was  the  case  in  only  about  25  per  cent,  of  Mac- 
Carty  and  McGrath's  series,  and  about  the  same  in  ]\IcWilliams'  col- 
lection. Partial  removal  of  the  cecum  is  only  indicated  where  the  prox- 
imal portion  of  the  appendix  is  involved. 

Appendicostomy  and  Transplantation  of  the  Appendix.^ — The 
first  of  these  was  originated  by  Weir  in  1902  for  the  relief  of  obstinate 
colitis.  The  late  C.  B.  Keetley,  of  London,  was  an  enthusiastic  advocate 
of  the  operation,  and  summed  up  his  experience  in  a  paper  shortly  before 
his  demise. 

He  first  points  out  that  the  use  of  appendicostomy  practised  or  sug- 
gested up  to  that  time  may  be  tabulated  as  follows:  (1)  Colitis  of  various 
kinds;  (2)  certain  varieties  of  intussusception,  to  prevent  recurrence,  etc.; 
(3)  intestinal  hemorrhage;  (4)  typhoid  fever;  (5)  cases  of  enterectomy 
and  colectomy  as  a  safety-valve;  (6)  intestinal  distention  in  toxic  con- 
ditions; (7)  the  administration  of  nutrient  enemata;  and  for  (8)  con- 
stipation. An  additional  indication  is  as  constituting  part  of  the  technic 
in  transplanting  the  whole  or  greater  part  of  the  organ  into  the  abdominal 
wall  instead  of  performing  appendectomy. 

The  objects  of  his  paper  were  to  show  (a)  that  transplantation  of  the 
appendix,  so  that  the  whole  or  the  greater  part  of  it  from  its  cecal  at- 
tachment lies  permanently  embedded  in  the  abdominal  wall,  will  pro- 
duce the  good  results  of  excision;  (b)  that  it  is  practicable  and  safe;  and 
(c)  that  transplantation  should  in  many  cases  be  preferred  to  appendec- 
tomy (an  opinion  to  which  w^e  take  exception).  This  also  adds  a  poten- 
tial surgical  value  to  the  functions  of  the  appendix. 

Technic. — The  first  steps  are  not  different  from  those  for  appendec- 
tomy, though  the  upper  end  of  the  parietal  incision  should  not  be  too 
low  or  too  near  the  middle  line,  or  there  will  be  an  increased  possibility 
of  the  base  of  the  appendix  not  coming  up  to  the  wound  without  tension. 
Transplantation  of  the  appendix  is  a  plastic  operation  and  avoidance  of 
tension  is  one  of  the  first  rules  in  plastic  cases.  An  appendix  and  cecum 
which  do  not  readily  and  easily  come  to  the  surface  when  first  exposed 
can  often  be  persuaded  to  do  so  by  patience  and  a  little  gentle  traction, 
especially  if  abnormal  adhesions  or  peritoneal  connections  be  freely 
separated,  or  if  the  parietal  incision  be  extended  upward  and  outward. 
Care  must  be  taken  of  the  free  margin  of  the  meso-appendix  which  con- 
tains the  main  appendical  artery. 

If  the  appendix  be  kinked,  a  little  patient  stretching  will  sometimes 
straighten  it  out;  if  twisted,  it  may  be  untwisted;  but  it  must  not  be 
squeezed  too  tightly  or  seriously  bruised.  Small  or  movable  concretions 
may  be  pressed  toward  one  end  of  the  organ  or  the  other,  large  ones 
squeezed  out  through  a  short  longitudinal  incision,  which  can  be  cleaned 
and  closed  again.  In  such  cases  the  distal  end  of  the  appendix  should 
be  opened  as  soon  as  the  operation  is  concluded. 

The  appendix  should  be  laid  in  an  easy  position  obliquely  in  the  ab- 
dominal wall,  by  preference,  with  its  apex  up  and  out.     Its  base  should 
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lie  beneath  the  middle  or  ujiper  third  of  the  wound,  and  frecfuently  a 
special  button-hole  be  made  through  the  skin  for  the  apex  of  the  ap- 
pendix to  go  through  and  a  passage  burrowed  beneath  the  fat  between 
the  original  "wound  and  this  button-hole.  The  cecum  itself  close  to  the 
base  of  the  appendix  should  be  fixed  to  the  edge  of  the  peritoneum  either 
by  several  interrupted  sutures  or  by  a  simple  continuous  one.  If  the 
latter  is  used,  care  must  be  taken  not  to  strangulate  the  appendix,  and 
the  suture  should  be  carried  through  the  meso-appendix,  not  around 
the  appendical  artery. 

If  the  meso-appendix  is  thick  or  wide  it  may  be  button-holed  and 
the  peritoneal  edges  stitched  together  through  it;  one  stitch  may  suffice 


Fig.  290. — Transplantation  of  the  Appendix.     (Keetley.) 
The  muscular  layers  are  placed  in  this  diagram  rather  wide  apart  to  prevent  confusion, 
ates  the  S-curve  of  the  transplanted  appendix. 


This  exagger- 


for  this.  The  rest  of  the  peritoneal  wound  should  now  be  closed  with 
a  continuous  suture.  The  transversalis  and  external  oblique  must  next 
be  sutured  successively  in  such  a  way  that  more  of  the  appendix  lies 
beneath  the  latter,  as  shown  in  Fig.  290.  Then  with  a  fine  catgut  suture, 
not  drawn  tightly,  persuade  the  fat  to  cover  all  the  rest  of  the  ap- 
pendix except  f  inch  of  the  distal  end,  which  is  left  projecting  beyond 
the  skin,  and  united  to  the  latter  by  a  single  suture  of  silkworm  gut. 
The  cecum  also  may  be  fixed  to  the  parietal  peritoneum  to  insure 
against  retraction  of  the  appendix. 

To  prevent  gangrene,  (1)  Do  not  open  the  appendix  until  it  has 
adhered  to  its  bed,  say,  for  about  forty-eight  hours;  (2)  do  not  leave  a 
catheter   in   unless   necessary,  and 
then   a   very   small    one;    (3)  take 
every  care  to  keep  the  wound  asep- 
tic and  unpolluted. 

The  appendix  is  quite  insensitive 
and  its  division  needs  no  anesthetic. 
It  can,  therefore,  be  dealt  with  in 
several  stages.     It  is  generally  best 

opened  by  simply  cutting  it  nearly  in  two  (Fig.  291).  Then  with  a  pair 
of  forceps  on  the  distal  lip  of  the  notch,  and  after  hemostasis,  the  catheter 
is  usually  passed  in.  Ultimately  the  tip  is  cut  off  altogether,  level  with 
the  skin,  if  there  is  no  indication  to  keep  the  appendicostomy  wound 
open.  If  the  appendix  is  to  be  used  for  injection  for  weeks  or  months, 
then  it  should  be  treated  as  follows:  Cut  away  the  seromuscular  coat 
(Fig.  292)  down  to  the  level  of  the  skin,  beginning  with  a  circular  cut  at 
that  level  and  continuing  with  a  longitudinal  one.  The  seromuscular 
coat  then  easily  strips  off.     Next  turn  back  the  mucous-submucous  lay- 


FiG   291- — Same:  Opening  Appendix. 
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ers  like  a  coat  sleeve,  and  a  neat  little  nipple  results.  This  usually 
diminishes  in  size,  the  mucosa  becomes  skin-like,  and  the  lumen  is 
easily  found  when  wanted  at  or  near  the  summit  of  the  nipple.  Where 
the  meso-appendix  is  thick  the  aperture  is  sometimes  lateral.  In 
exceptional  cases  the  mucosa  prolapses  a  little;  if  so,  it  is  easily  trimmed 
off. 

In  order  to  reopen  a  transplanted  appendix  w^hich  has  been  disused 
for  some  time  the  procedure  depends  on  the  condition.  If  even  a 
pin-hole  opening  remains  it  can  be  dilated,  sometimes  almost  without 
pain,  even  without  local  anesthesia,  first  using  a  very  fine  probe,  then 
a  pair  of  sinus  forceps,  then  a  pointed  catheter.     In  such  cases  the 

contraction  is  generally  con- 
fined to  the  skin,  the  middle 
and  proximal  portions  remain- 
ing open.  Force  should  only  be 
used  in  dilating  the  cutaneous 
aperture  by  opening  the  blades 
of  the  sinus  forceps.  When 
once  the  soft-rubber  catheter  is 
in  the  right  place,  it  may  be 
pushed  on  boldlj^ 

Keetley  gave  it  as  his  opinion 
that  appendicostomy  is  the  best 
surgical  treatment  for  constipa- 
tion thus  far  devised.     It  proved 
unfailing  with  him;  one  or  two 
of  the  most  obstinate  cases  he 
had  met  with  or  read  of  j' ielded 
to  it  at  once,  and  in  cases  where 
he  had  not  performed  the  opera- 
tion   for    constipation,    but    in 
which    the    latter    had    existed 
or  occasionally  complicated  the 
course  of  the  case,  the  injection  of  diluted  aperients  had  speedily  given 
relief.      Often  the  mere  injection  of  warm  water  through  the  appendix 
sufficed. 

A  very  important  question  is:  Will  the  subject  of  an  appendicostomj^ 
for  constipation  have  to  use  his  appendix  for  the  rest  of  his  life  in  order 
to  maintain  the  action  of  the  bowel?  On  this  point  Keetley  reserved 
his  opinion,  since  the  first  operation  of  this  kind  was  less  than  four  years 
old.  It  was  not  necessary,  however,  to  increase  the  strength  of  the 
purgative  solutions  through  the  appendix.  On  the  contrary,  it  has 
generally  been  found  possible  to  diminish  it.  Sometimes  it  has  been 
found  that  plain  water  in  sufficient  quantities  ultimately  sufficed.  He 
believed  a  patient  suffering  from  constipation,  if  intelligent  and  willing 
to  obey  rules  as  to  diet  and  exercise,  even  if  it  were  found  necessary  or 
advisable  to  do  an  appendicostomy,  would,  after  that  operation,  have 
a  better  chance  of  being  cured  by  an  experienced  physician  than  before. 


Fig.  292. — Technic  of  Formation  of  Permanent 
Appendicostomt  Opening.     (Keetley.) 
a,  Fixation  of  appendix  in  skin  wound;  b,  sero- 
muscular coat  removed;  c,  mucous-submucous  layer 
turned  back. 
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Strictly  speaking,  this  operation  is  not  in  itself  a  remedy  for  constipa- 
tion, but  one  which  facilitates  the  employment  of  remedies.  The  con- 
dition of  the  patient  on  whom  this  procedure  was  first  carried  out 
thirty-nine  months  previous  was  the  following :  She  secures  a  movement 
when  she  chooses  to  take  a  suitable  pill  or  can  find  time  to  give  her- 
self an  enema.  This  may  not  seem  much  of  a  triumph,  but  Keetley 
adds.  Before  the  operation  the  physician  could  not  obtain  a  movement 
for  long  periods,  in  spite  of  the  combination  of  enemata  with  powerful 
purgatives.     Her  appearance  and  well-being  are  vastly  improved. 
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CHAPTER   CXXVII. 

HERNIA/ 

By  William  B.  Coley,  M.  D., 

New  York. 

Operations  for  the  Radical  Cure  of  Hernia. — Since  the  publica- 
tion of  Vol.  IV.  (p.  17)  in  1908  there  have  been  no  new  methods  of 
operation  brought  out  worthy  of  special  mention  other  than  Do^Mies' 
operation  for  direct  hernia,  which  is  fully  described  later  in  this  chapter. 

I  still  believe  that  the  Bassini  operation,  as  described  in  my  former 
chapter,  is  distinctly  superior  to  all  other  operations  for  the  cure  of 
inguinal  hernia,  either  of  the  direct  or  indirect  type.  For  years  there 
have  been  a  number  of  surgeons  who  believe  that  the  transplantation 
of  the  cord  in  Bassini 's  operation  was  of  little  or  no  value.  The  method 
of  operation  variously  known  as  the  Wolfler,  the  Ferguson,  the 
Hospital  for  Ruptured  and  Crippled  operation  (Bull-Coley),  which  is 
essentially  the  same  as  Bassini's  operation  without  transplantation  of 
the  cord,  has  had  and  still  has  many  advocates,  but  I  believe  that  the 
statisctis  of  Wolfler's  own  clinic  just  presented,  if  compared  with  those 
of  the  Hospital  for  Ruptured  and  Crippled,  will  settle  beyond  question 
the  superiority  of  the  original  Bassini  operation.  It  is  impossible 
accurately  to  estimate  the  value  of  any  method  of  operation  from  the 
results  of  operation  obtained  by  different  men,  but,  fortunately,  at  the 
Hospital  for  Ruptured  and  Crippled,  we  have  a  large  series  of  cases  in 
which  the  cord  was  not  transplanted  to  compare  with  a  similar  series  in 
which  the  cord  was  transplanted,  and  in  which  the  operation  was  done 
by  the  same  group  of  men.  Such  comparison  shows  a  distinct  advan- 
tage in  favor  of  Bassini's  method  (transplantation  of  the  cord). 

As  regards  femoral  hernia,  I  still  believe  the  simple  operation  of  high 
ligation  of  the  sac,  with  careful  removal  of  all  extraperitoneal  fat  and 
closure  of  the  femoral  canal  by  purse-string  suture  with  kangaroo  tendon, 
to  be  the  best  method.  I  have  personally  operated  upon  nearl}-  200 
cases  of  femoral  hernia  with  only  1  relapse. 

Suture  Material. — Numerous  attempts  have  been  made  to  substi- 
tute silver  wire,  linen  thread,  and  silk  for  the  absorbable  sutures  of 
kangaroo  chromicized  tendon  and  catgut.  I  am  still  very  strongly  op- 
posed to  such  substitution.  Since  1891, 3383  hernia  operations  have  been 
performed  at  the  Hospital  for  Ruptured  and  Crippled,  and  in  the  entire 
number,  with  the  exception  of  the  first  20  cases,  absorbable  sutures  were 
used,  nearly  all  chromicized  kangaroo  tendon  and,  in  a  few  cases, 
chromic  catgut.  These  cases  have  been  very  carefully  traced,  and 
*  Supplementary  to  Chapter  LIIL,  Vol.  IV.,  p.  17. 
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there  has  been  less  than  1  per  cent,  of  relapses  in  the  entire  number. 
This  is  a  much  higher  percentage  of  permanent  cures  than  has  ever 
been  obtained  by  the  use  of  non-absorbable  sutures,  either  here  or  in 
Europe. 

Results  of  Operation  for  the  Radical  Cure  of  Hernia. — One  of  the 
largest  and  most  complete  statistics  of  operations  for  the  radical  cure 
of  hernia  is  that  of  Hilgenreiner/  embracing  2238  cases  observed  at 
Wolfler's  clinic  (Prague)  from  1895  to  1910,  i.  e.,  1460  free  and  778 
incarcerated  hernise;  71  per  cent,  of  the  total  number  of  cases  occurred 
in  men,  although  88  per  cent,  of  the  crural  and  umbilical  hernise  oc- 
curred in  women.  In  the  incarcerated  cases  the  proportion  of  female 
cases  amounts  to  56  per  cent. 

The  operation  employed  in  nearly  all  of  the  cases  of  free  hernia  was 
the  Wolfler  method,  which  he  states  is  practically  the  same  as  Bassini's, 
the  only  difference  being  that  the  cord  is  not  transplanted,  and  that  in 
cases  in  which  the  internal  oblique  seems  poorly  developed  the  rectus 
muscle  is  made  use  of  to  strengthen  the  anterior  wall  of  the  inguinal  canal. 

With  regard  to  fatalities  following  operation,  Hilgenreiner  states 
that  in  1460  operations  done  upon  1268  patients  with  free  hernia,  there 
were  8  deaths,  giving  a  mortality  of  0.63  per  cent.,  while  in  the  778  opera- 
tions for  incarcerated  hernia  the  mortality  was  19.4  per  cent. 

With  reference  to  late  results,  Hilgenreiner  states  that  the  propor- 
tion of  relapses  given  in  his  last  statistics  at  8  per  cent,  is  too  high;  he 
believes  that  5  per  cent,  would  be  more  nearly  correct. 

Danger  of  Taxis. — He  points  out  the  danger  of  taxis;  not  less  than 
14  cases  having  come  to  the  clinic  after  en  bloc  reduction  of  an  incarcer- 
ated hernia,  and  6  after  reduction  of  the  gangrenous  contents.  That 
too  severe  and  prolonged  taxis  is  still  practised  in  most  clinics  is  shown 
by  the  high  mortality  of  operations  for  strangulated  hernia.  In  strik- 
ing contrast  to  this  should  be  mentioned  the  statistics  of  van  Assen,^ 
covering  100  cases  of  strangulated  hernia  operated  upon  at  the  Amster- 
dam Clinic  between  the  years  1903  and  1906,  without  preceding  taxis, 
with  only  two  fatalities.  One  of  these  was  a  patiej;it  eighty-one  years 
of  age. 

While  van  Assen  states  that  nearly  all  cases  were  operated  upon 
within  the  first  few  days  after  the  onset  of  the  symptoms,  the  fact  that 
4  cases  were  below  one  year,  18  between  fifty  and  seventy,  17  between 
seventy  and  eighty,  and  3  above  eighty  years,  shows  that  some  of  the 
cases  certainly  were  not  particularly  promising  for  operation. 

The  importance  of  the  use  of  local  anesthesia  in  cases  of  strangula- 
tion, particularly  in  subjects  of  advanced  age,  is  also  shown  by  van 
Assen.  Inhalation  anesthesia  was  used  in  32  and  local  anesthesia  in  62 
of  the  cases. 

I  have  seen  a  number  of  cases  in  which  death  resulted  from  taxis. 
I  believe  that  the  time  has  come  when  it  would  be  a  safer  rule  to  abandon 
taxis  altogether  in  all  cases  of  strangulated  hernia  where  the  strangula- 

1  Beitr.  klin.  Chir.,  Dec,  1910. 

2  Ibid.,  1909,  Bd.  Ixv.,  Heft  2. 
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tion  has  existed  more  than  three  to  four  hours,  provided  that  an  early 
operation  can  be  performed  under  favorable  conditions.  The  longer 
the  strangulation  has  existed,  the  more  dangerous  is  taxis.  The  dan- 
gers of  taxis  are  further  emphasized  by  Sanger/  who  reports  no  less 
than  5  ruptures  of  the  gut  due  to  taxis  in  a  series  of  165  cases  operated 
upon  within  the  last  three  and  one-half  years  at  v.  Bruns'  clinic;  3  of 
the  cases  died,  while  2  were  saved  by  resection  of  7  and  130  cm.  of 
gut.  Sanger  has  collected  35  cases  of  rupture  of  the  gut  due  to  taxis. 
Of  the  cases  operated  upon,  22  in  number,  10  (45  per  cent.)  recovered; 
12  (55  per  cent.)  died.  All  cases  not  operated  upon  died  of  peritonitis, 
the  latter  being  present  also  in  all  but  one  of  the  cases  operated  upon. 

Statistics. — At  the  Hospital  for  Ruptured  and  Crippled,  from 
December,  1891,  to  January,  1912,  we  have  observed  3383  cases  of 
hernia  of  the  following  varieties: 

Inguinal  Hernia  in  Ihe  Male — • 

Indirect 2470,  with  20  (0.81  per  cent.)  recurrences. 

Direct 10,  without  recurrences. 

Inguinal  Hernia  in  the  Female — 

Indirect 617,  with  8  (1.29  per  cent.)  recurrences. 

Direct 3,  without  recurrences. 

Femoral 141,  without  recurrences. 

Umbilical 74,  with  .3  (4.0  per  cent.)  recurrences. 

Ventral 55,  with  8  (14.4  per  cent.)  recurrences. 

Epigastric 12,  with  1  (8.3  per  cent.)  recurrences. 

Lumbar 1,  without  recurrence. 

The  foregoing  table  shows  40  relapses  in  a  total  of  3383  cases  of 
various  types  of  hernia,  which  is  equal  to  1.18  per  cent,  of  recurrence. 

Bassini's  method  was  employed  in  1859  cases  of  indirect  inguinal 
hernia  in  the  male,  with  10  (0.53  per  cent.)  recurrences.  The  cord  was 
not  transplanted  in  621  cases,  with  10  (1.61  per  cent.)  recurrences. 

In  the  direct  inguinal  hernia  in  the  male,  10  in  number,  Bassini's 
method  was  used  without  any  recurrences. 

The  method  employed  for  femoral  hernia  is  the  so-called  "purse- 
string  method,"  i.  e.,  high  ligation  of  the  sac  with  closure  of  the  canal 
by  purse-string  suture. 

For  the  umbilical  hernise,  Mayo's  or  the  overlapping  method  was 
employed  in  43  cases,  with  1  relapse  (2.34  per  cent.);  the  method  with- 
out overlapping  in  31  cases,  with  2  recurrences  (6.4  per  cent.). 

There  were  52  cases  of  superficial  inguinal  hernia,  without  recur- 
rences; 193  associated  with  undescended  testis,  without  recurrences; 
31  cases  of  strangulated  hernia,  with  1  (3.2  per  cent.)  relapse. 

The  total  number  of  deaths  in  the  preceding  series  of  cases  was  6. 
or  a  mortality  of  0.17  of  1  per  cent.  Of  these,  I  personally  operated 
upon  1340,  with  3  deaths. 

In  addition  to  these  cases  I  have  operated  u]x)n  upward  of  1500 
cases  outside  of  the  hospital,  1400  of  which  were  in  adults,  with  only 
1  death  and  15  relapses. 

1  Beitr.  klin.  Chir.,  May,  1910,  Bd.  Ixviii.,  Hoft  i. 
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Hernia  Associated  witli  Undescended  or  Maldescended  Testis. 

— This  subject  has  received  considerable  attention  during  the  last  five 
years,  and  yet  surgeons  throughout  the  world  are  by  no  means  in 
accord  as  to  the  proper  treatment  of  this  condition. 

Rawling'^  published  an  analysis  of  120  cases  of  undescended  testis 
admitted  to  St.  Bartholomew's  Hospital  during  the  preceding  five 
years.  In  90  per  cent,  of  the  cases  the  condition  was  associated  with 
a  hernia.  My  own  experience  is  that  it  is  practically  always  associated 
with  a  hernia,  as  I  have  seen  only  2  instances  to  the  contrary  in  an 
experience  covering  nearly  200  cases.  Rawling's  paper  is  extremely 
valuable  for  the  amount  of  information  it  contains  as  to  the  actual 
condition  of  the  imperfectly  descended  testis.  In  no  less  than  50  cases 
the  testis  was  removed,  and  in  27  of  these  a  careful  microscopic  exami- 
nation made.  In  15  the  changes  were  characteristic  of  ill-developed  and 
atrophic  testes,  with  an  increase  of  fibrous  tissue  and  deficiency  of  epi- 
thelial elements  and  defective  or  absent  spermatogenesis.  In  10  cases 
there  was  little  alteration  from  the  normal  and  definite  spermatogenesis 
was  present.  Four  methods  of  treatment  were  employed:  (1)  Placing 
the  testicle  in  the  scrotum;  (2)  allowing  it  to  remain  in  the  canal;  (3)  re- 
placing it  in  the  abdomen;  (4)  removing  it.  In  21  cases  of  primary  in- 
guinal retention,  attempts  were  made  to  place  the  testicle  in  the  scrotum. 
Results  show  that  5  returned  into  the  inguinal  canal;  6  ascended  to  the 
pubic  bone;  6  others  became  pubic-scrotal,  and  only  4  remained  in  the 
scrotum. 

Of  8  examples  of  pubic  retention,  6  returned  to  the  pubic  region  and 
2  became  pubic-scrotal. 

Thus,  of  29  cases  in  which  an  attempt  was  made  to  transplant  the 
testicle  into  the  scrotum,  only  4  were  successful. 

Rawling  concludes  that  attempts  to  place  the  testis  in  the  scrotum 
usually  result  in  failure;  leaving  it  in  the  canal  renders  it  more  liable 
to  malignant  degeneration  and  torsion  of  the  cord,  and  as  replacing  it 
in  the  abdominal  cavity  destroys  all  chances  of  spermatogenesis,  there 
remains  then  but  one  method  of  procedure,  i.  e.,  the  removal  of  the  tes- 
ticle and  complete  closure  of  the  canal.  This  he  regards  as  the  method 
of  choice. 

In  most  cases  he  would  not  operate  before  the  seventh  year,  but  in  all 
cases  after  this  age,  and  in  such  cases  in  which  the  testicle  could  not  be 
easily  replaced  in  the  abdomen,  he  would  remove  it,  with  one  exception, 
i.  e.,  the  condition  of  double  undescended  testis.  In  these  cases  he  ad- 
vises attempting  to  place  the  testicle  into  the  scrotum,  running  the  risk 
of  retraction  of  the  testis  into  the  pubic  or  pubic-scrotal  region  in  order 
to  give  the  individual  the  benefit  of  what  chances  there  are  of  retaining 
the  functional  power  of  the  testicle.  In  double  undescended  testis  he 
advises  operation  before  the  age  of  puberty. 

I  Vjelieve  Rawling's  position  regarding  the  routine  sacrifice  of  the 
testicle  in  these  cases  far  too  radical,  and  I  think  it  marks  a  step  back- 
ward in  the  treatment  of  the  condition.  During  the  past  twenty  years  a 
^  Practitioner,  London,  August,  1908,  p.  250. 
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sufficient  number  of  operations  for  this  condition  have  been  performed 
and  traced  to  final  results  to  convince  one  that  the  sacrifice  of  the  testis 
is  absolutely  unnecessary  and,  in  most  cases,  unwarranted. 

Tuffier,  in  1890,  published  an  admirable  method  of  operation  with  a 
report  of  7  personal  cases,  all  of  which  were  traced;  one  showed  a  perfect 
result  more  than  a  year  after  operation;  in  the  other  6  all  pain  and  dis- 
comfort had  ceased,  although  the  testicle  showed  more  or  less  tendency 
to  retract  toward  the  external  ring.  Of  4  cases  operated  upon  by  Tuffier' s 
colleagues,  2  showed  perfect  results. 

In  1899  Broca^  followed  Tuffiier  with  a  paper  reporting  138  cases, 
79  of  which  had  been  traced  from  one  to  six  years  after  operation.  He 
found  it  necessary  to  remove  the  testicle  in  only  a  single  case;  31  of  these 
79  cases  showed  perfect  results,  the  testicle  having  remained  in  the  scro- 
tum.    In  no  case  was  there  a  relapse  of  the  hernia. 

Bevan-  in  the  same  year  published  a  method  of  operation  which  was 
an  improvement  on  any  that  preceded  it.  His  results  have  already  been 
published  in  Vol.  IV.,  p.  592.  He  was  the  first  to  advocate  the  complete 
removal  of  all  the  vessels  except  the  artery  of  the  vas,  in  cases  in  which 
the  testicle  could  not  be  placed  in  the  scrotum  without  their  sacrifice. 

We  have  never  had  a  recurrence  of  the  hernia  in  193  cases  of  opera- 
tion for  undescended  testis  associated  with  hernia  at  the  Hospital  for 
Ruptured  and  Crippled,  nor  have  I  seen  any  recurrence  in  my  own  168 
cases,  68  of  which  were  in  adults  and  100  in  children. 

As  regards  the  more  important  point,  the  final  position  of  the  testicle, 
the  results  have  not  been  so  uniformly  good.  As  one  becomes  more 
familiar  with  the  technic  of  the  operation,  the  testicle  remains  in  the 
bottom  of  the  scrotum  in  a  larger  proportion  of  cases;  in  a  consider- 
able number,  however,  the  testicle  retracts  to  the  upper  scrotum  or 
neighborhood  of  the  pubic  bone;  but,  if  the  operation  has  been  carefully 
performed,  it  can  never  enter  the  narrowed  external  ring. 

As  to  the  growth  of  the  testicle  subsequent  to  the  operation,  if  the 
operation  is  performed  before  the  age  of  puberty,  I  believe  that  the  tes- 
ticle in  many  cases  undergoes  normal  development.  I  am  very  st rough" 
opposed  to  operation  in  undescended  testis  in  very  j^oung  children,  for 
in  many  instances  of  abdominal  ectopia  in  early  childhood  I  have  seen 
the  testicle  at  the  age  of  eight  to  ten  years,  and  especially  when  near- 
ing  the  approach  of  puberty,  enter  the  canal  and  even  find  its  way 
below  the  external  ring,  making  the  operation  much  easier  than  had  it 
been  done  earlier  in  life.  In  many  of  these  cases  the  testicle  is  almost 
normal  in  size. 

As  regards  operation,  I  believe  that  the  method  of  Bevan  (Vol.  IX., 
p.  592)  is  the  best. 

The  method  we  have  employed  at  the  Hospital  for  Ruptured  and 
Crippled  since  1891  is  Bassini's  operation,  without  transplanting  the 
cord,  practically  the  same  as  Bevan's,  except  that  until  the  publication 
of  his  method  we  had  never  dared  to  sacrifice   all  the  vessels  of  the 

1  Gaz.  des  Hop.,  March  1,  1S99,  p.  316. 
-  Jour.  Amer.  Med.  Assoc,  Sept.  23,  1899. 
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cord  except  the  vessels  of  the  vas.  Since  then  we  have  in  a  small  num- 
ber of  cases,  perhaps  a  dozen,  carried  out  this  step  without  any  un- 
toward result  thus  far. 

The  inguinosuperficial  type  of  hernia,  which  is  practically  always 
associated  with  undescended  or  maldescended  testis,  has  been  found  in 
recent  years  to  be  much  more  frequent  than  was  formerly  supposed. 


Fig.  293. — Strangulated    Congenital  Hernia  of  the   Intersigmoid  Fossa  in  a  Child  Three 

Days  Old. 


Moschcowitz  stated  that  he  could  find  only  17  cases  reported  in  the 
literature. 

In  an  article  upon  this  variety  of  hernia  Biidinger^  reports  16  cases 
that  he  had  himself  observed.  He  states  that  in  this  form  of  hernia  the 
vaginal  process  after  passing  out  of  the  inguinal  canal  is  drawn  abruptly 
upward  toward  the  anterior  superior  spine,  and  rests  upon  the  external 
surface  of  the  aponeurosis  of  the  external  oblique  muscle. 

1  Arch.  klin.  Chir.,  Bd.  95,  Hft.  1,  May,  1911. 
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At  the  Hospital  for  Ruptured  and  Crippled  we  have  operated  upon 
193  cases  of  undescended  testis  associated  with  hernia,  and  in  47  cases 
it  was  of  the  superficial  inguinal  type.  All  of  these  patients  were 
children  under  the  age  of  fourteen  years. 

I  have  operated  upon  168  cases  of  undescended  testis:  95  in  the 
Hospital  for  Ruptured  and  Crippled  and  73  cases  outside  the  hospital, 
of  which  57  cases  were  of  the  inguinal  superficial  type;  of  these,  25  oc- 
curred in  68  patients  over  fourteen  years,  and  32  occurred  in  100  children 
under  the  age  of  fourteen  years. 

Rare  Types  of  Hernia. — Among  the  rarer  types  of  hernia  may  be 
mentioned  the  case  of  strangulated  retroperitoneal  hernia  of  the  inter- 

sigmoid  fossa  which  I  re- 
ported before  the  meeting  of 
the  American  Surgical  Asso- 
ciation in  June,  1909.^  My 
patient  was  a  male  infant, 
weighing  7|  pounds  when 
born,  Sept.  8,  1907,  and  was 
in  every  way  apparentlj^  nor- 
mal at  birth.  Symptoms  of 
intestinal  obstruction  set  in 
eighty  hours  after  birth,  the 
child  developing  a  tempera- 
ture of  102°  F.,  and  began  to 
vomit.  The  patient  died 
about  twelve  hours  later. 
The  condition  found  at  au- 
topsy is  well  shown  by  Fig. 
293.  There  was  a  pint  of 
yellowish  liquid  feces  in  the 
abdominal  cavity;  almost  the 
whole  intestine  was  lying  in 
the  retroperitoneal  pouch. 
This  is,  I  believe,  the  third 
case  of  its  kind  on  record  and 
the  only  one  in  an  infant. 
Krall-  reports  what  he  believes  to  be  the  fourth  case,  so  far  known, 
of  incarcerated  inter  sigmoid  hernia.  This  patient  was  thirty-three  years 
of  age,  and  was  admitted  to  the  Heidelberg  Clinic,  Nov.  18,  1910,  with 
symptoms  of  intestinal  obstruction.  On  operation  the  large  intestine 
was  found.  Krall  believes  this  to  be  the  only  case  of  hernia  of  the 
intersigmoid  fossa  in  which  the  large  intestine  was  found,  and  the  only 
one  that  was  cured  by  operation. 

Interstitial  Hernia  in  the  Female. — Since  the  former  chapter  was  written  I  have 
done  several  operations  for  rare  types  of  inguinal  hernia  in  the  female.  One  of  these 
was  a  multiple  cyst  of  the  canal  of  Nuck  in  a  patient  forty-one  years  of  age.  The 
swelling  had  existed  for  several  years.  Operation  showed  four  cysts  of  various  sizes 
not  communicating  with  one  another  (Fig.  294) . 

1  Annals  of  Surg.,  July,  1909.  -  Deut.  Zeit.  Chir.,  .Tune.  1911. 


Fig.   294. — Strangulated   Interstitial  Hernia   in 

THE  Female. 


TRAUMATIC    HERNIA,    OR    THE    "  HERNIA    OF    ACCIDENT. 


593 


Another  case  was  that  of  a  properitoneal  hernia  in  the  female,  which  was  re- 
ported in  my  paper  in  the  Annals  of  Surgery,  September,  1909. 

Our  knowledge  of  interstitial  hernia  is  based  chiefly  upon  the  exhaustive  paper 
of  Gobell  (Deutsche  Zeitschr.  f.  Chir.,  Ivi.).  Of  115  cases  collected  by  him,  only 
4  occurred  in  women. 

Cumston  states  that  in  the  11  cases  collected  by  him  up  to  1900,  not  a  single 
one  was  found  in  the  female.    He  reports  a  personal  case  occurring  in  a  girl  of  nine. 

Miiller  (Inaugural  Dissertation,  1901)  collected  200  cases  of  inguino-interstitial 
hernia,  of  which  162  occurred  in  men  and  38  in  women;  129  of  the  male  and  34  of 
the  fernale  are  included  in  Macready's  statistics  of  reducible  hernise.  They  were  not 
operated  upon  nor  was  autopsy  performed;  hence,  all  anatomic  data  are  absent.  In 
the  remaining  cases  the  histories  are  sufficiently  explicit  to  enable  one  to  determine 
in  which  interstices  of  the  muscles  the  sac  was  found.  Most  frequently  it  was  no- 
ticed between  the  external  and  internal  oblique,  and  of  this  variety  only  12  cases 
(including  Mliller's)  are  known.     My  own  case  makes  13  (Fig.  295). 

Traumatic  Hernia,  or  the  "  Hernia  of  Accident."— While  the  rela- 
tion of  injury  or  accident  to  a  hernia  was  discussed  rather  fully  in 
Vol.  IV.,  p.  38,  the  subject  is  one  of  growing  importance  which  is  more 
clearly  recognized  each  year. 


Fig.  295. — Interstitial  Hernia. 
IN  THE  Female.     (Coley.) 


Fig.  296. — Incarcerated  Intersigmoid  Hernia.     (Krall.) 


One  of  the  most  interesting  studies  of  the  subject  from  a  medicolegal 
standpoint  is  that  of  Sheen,"^  who  states: 

"Excessive  strain  must  be  regarded  as  an  injury"  epitomizes  a 
judgment  of  the  House  of  Lords,  the  highest  legal  tribunal  in  England, 
and  it  is  to  ''excessive  strain,"  generally  from  lifting,  that  a  workman 
commonly  attributes  his  hernia  or  "rupture,"  as  it  is,  as  a  rule,  wrongly 
and  most  unwisely  termed.  Now,  no  one  doubts  that  a  working  life 
which,  day  after  day  exhibits  "excessive  strains"  is  a  life  which  contrib- 
utes to  the  production  of  hernia,  but  this  is  not  sufficient  to  constitute 
hernia  as  an  accident  within  the  meaning  of  a  "Compensation  Act." 
When,  if  ever,  is  the  surgeon  justified  in  supporting  the  view  of  the  work- 
man that  the  hernia  from  which  the  latter  suffers  is  due  to  a  single 
1  Practitioner,  London,  1909,  vol.  Ixxxiii.,  p.  334. 
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"strain"?  He  states  that  often  nothing  may  be  felt  at  the  time  of  the 
supposed  strain ;  it  may  be  days  or  weeks  after  the  latter  before  he  dis- 
covers the  hernia.  When  found,  it  may  be  large  or  small;  it  may  be  at- 
tributed not  to  a  strain,  but  to  a  blow  in  the  groin,  abdomen,  or  elsewhere 
or  to  some  other  cause.  The  presence  of  a  double  hernia  is  sometimes 
attributed  to  a  single  strain.  Sheen  believes  that  such  associations  of 
strain  and  hernia  as  cause  and  effect  are  fallacious,  although  he  does 
not  think  that  the  workingman,  as  a  rule,  intends  to  practice  deception, 
but  is  influenced  (1)  by  a  desire  to  find  a  cause  for  the  trouble;  (2)  by  the 
common  use  of  the  word  "rupture"  instead  of  "hernia,"  which  produces 
in  the  mind  the  idea  that  the  condition  is  one  clue  to  violence  or  injury. 
Sheen  believes  that  the  sudden  first  appearance  of  a  hernia,  in  the  sense 
that  it  constitutes  an  accident  arising  from  excessive  strain,  is  very 
rare,  but  not  an  impossibility.  He  states:  "I  consider  that  its  sudden 
complete  development  in  a  pathologic  sense  is  impossible,  because  the 
peritoneum  cannot  stretch  suddenly  to  form  the  sac.  The  peritoneum 
is  incapable  of  sudden,  but  is  capable  of  very  great  gradual,  extension; 
it  is  only  the  sudden  clinical  development  of  a  hernia  which  is  possible, 
and  what  happens  is  the  sudden  projection  of  a  small  amount  of  contents 
into  an  unobliterated  funicular  process,  the  process  being  of  such  size  and 
laxity  as  to  be  able  at  once  to  constitute  a  definite  sac.  The  cause  of 
this  is  most  likely  to  be  a  straining  in  an  unnatural  attitude- — ordinary 
straining  efforts  close  the  inguinal  rings.  Localized  blows  cannot  cause 
a  hernia. 

"  The  sudden  projection  of  hernial  contents  into  the  preformed  sac 
is  accompanied  by  definite  immediate  symptoms.  The  affected  indi- 
vidual suffers  acute  pain  at  the  site  of  the  hernia,  at  once  undoes  his 
clothes,  finds  a  small  lump  there,  is  faint,  has  nausea  or  sickness,  ceases 
work  at  once,  and  has  to  be  helped  or  carried  home.  The  hernia  is 
reducible  with  difficulty  only,  if  at  all,  and  is  often  strangulated.  A 
medical  man  is  at  once  consulted." 

Sheen  believes  the  sudden  first  appearance  of  a  scrotal  hernia  to  be 
impossible.  He  considers  it  highly  probable  that  in  all  these  sudden 
"first  appearances"  of  hernia  the  individuals  really  had  herniiv  in  infancy, 
the  contents  of  which  disappeared  during  the  process  of  growth,  such  a 
condition  more  readily  permitting  a  second  entry,  which  may  be  sudden. 

In  this  latter  statement  I  do  not  entirely  agree  with  Sheen,  although 
I  do  believe  that  in  practically  all  cases  of  inguinal  hernia,  except  the 
direct,  there  is  an  open  funicular  pouch  or  process  of  peritoneum  present 
at  birth.  In  many  cases  this  may  not  ever  have  had  any  contents  in 
infancy,  and,  therefore,  nothing  more  than  a  potential  hernia  was 
present,  but  later,  through  some  extraordinary  effort,  something  may 
be  forced  into  this  open  pouch.  These  cases  of  sudden  appearance  of  a 
hernia,  however,  are  extremely  rare,  a  very  few  such  instances  having 
been  observed  at  the  Hospital  for  Ruptured  and  Crippled  in  a  series  of 
nearly  90,000  cases. 

Tillman  goes  so  far  as  to  say  that  "the  supposed  sudden  de\'elopnient 
of  a  true  hernia  ia  always  due  to  a  mistake  in  observation." 
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In  conclusion,  Sheen  very  aptly  says:  "A  hernia  may  be  felt  for  the 
first  time  during  a  straining  effort,  and  this  is  very  likely  to  occur  in  the 
working  classes,  who  are  constantly  straining.  This,  however,  is  the 
occasion  leading  to  the  discovery  of  the  hernia;  it  is  not  its  cause." 

That  the  accident  or  injury  merely  calls  attention  to  a  pre-existing 
hernia  is  shown  by  the  statistics  of  Paul  Berger,i  who  has  made  one  of 
the  most  elaborate  studies  of  hernia  in  connection  with  industrial  ac- 
cidents: 96  of  130  subjects  who  attributed  their  hernia  to  an  accident, 
and  whom  he  examined  as  medical  expert,  had  multiple  herniae,  present- 
ing a  total  of  230  herniae.  In  other  words,  96  claimants  had  other  herniae, 
of  the  presence  of  which  they  were  still  ignorant. 

The  same  fact  has  been  frequently  observed  at  the  Hospital  for  Rup- 
tured and  Crippled. 

It  should  be  remembered  that  hernia  in  a  normal  individual,  suffering 
from  no  organic  disease  of  the  heart  and  kidneys,  is  by  no  means  a  serious 
condition,  but  one  that  can  be  easily  cured  by  an  operation  that  is  prac- 
tically free  from  risk,  and  which  will  confine  the  patient  to  a  hospital  not 
more  than  two  to  three  weeks. 

Some  reference  should  be  made  to  artificial  hernia,  which  is  really  a 
type  of  traumatic  hernia,  and  which  was  produced  by  a  special  kind  of 
"operators,"  practically  confined  to  Russia,  who  produce  herniae  upon 
persons  who  wish  to  avoid  military  duty. 

Artificial  hernia  has  recently  been  discussed  by  Krymow.^  He  be- 
lieves the  subject  one  of  importance  from  three  standpoints:  social, 
medicolegal,  and  scientific,  as  the  study  of  the  methods  employed  for 
the  production  of  artificial  herniae  has  an  important  bearing  upon  the 
etiology  of  inguinal  hernia.  Krymow,  who  has  conducted  a  series  of 
experiments  upon  the  cadaver  for  the  production  of  artificial  herniae, 
states  that  he  succeeded  in  producing  the  same  by  tearing  the  aponeuro- 
sis and  transversalis  fascia.  This  procedure  may  be  easy  or  difficult,  ac- 
according  to  the  size  of  the  external  ring  and  according  to  the  strong  or 
flabby  condition  of  the  transversalis  fascia.  In  the  cadaver  a  long 
continued  pressure  was  sufficient  to  produce  a  hernia.  He  reports  5 
cases  of  his  own,  3  of  which  were  artificial  and  2  traumatic. 

The  Treatment  of  Hernia. — Umbilical  Hernia. — The  treatment  of 
large  irreducible  umbilical  hernia  in  stout  women  is  a  subject  regarding 
which  there  is  still  wide  difference  of  opinion.  Operation  in  the  majority 
of  these  cases  is  not  an  easy  task  and  by  no  means  free  from  risk.  At 
the  same  time,  one  has  to  consider  the  probable  outcome  in  these  cases 
if  left  to  themselves  or  treated  by  an  abdominal  belt.  A  considerable 
number  finally  come  to  strangulation,  and  operations  for  strangulation 
are  attended  with  high  mortality.  In  cases  in  which  there  has  been  a 
history  of  repeated  obstruction  bordering  on  incarceration,  it  is  better 
to  assume  the  risk  of  operation  rather  than  wait  until  strangulation 
actually  sets  in.  The  later  history  of  all  these  cases  emphasizes  the  im- 
portance of  early  operation  in  all  umbilical  or  ventral  herniae  in  the 
female.     This  does  not  include  children,  for  the  reason  that  the  great 

1  Rev.  Chir.,  April-May,  1906.         *  Arch.  klin.  Chir.,  vol.  xci.,  Heft  3,  1910. 
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majority  of  umbilical  hernise  in  children  are  curable  without  opera- 
tion. 

As  to  the  best  type  of  operation  for  umbilical  hernia,  the  Mayo  opera- 
tion already  described  (Vol.  IV.,  p.  82)  is,  we  believe,  the  best.  It  is 
very  important  in  these  cases  to  obtain  primary  union.  For  the  deep 
sutures,  the  fascia  and  muscle,  I  always  use  chromicized  kangaroo  ten- 
don, and  believe  that  rarely,  if  ever,  is  it  advisable  to  introduce  the 
silver  wire  filigree,  as  advocated  by  a  number  of  surgeons. 

The  after-history  of  umbilical  and  ventral  hernia  is  well  shown  by 
a  recent  report  of  Denk's,^  covering  165  cases  observed  at  von  Eisels- 
berg's  clinic  from  April,  1901,  to  December,  1909,  of  which  135  were 
treated  by  operation;  14  per  cent,  of  the  cases,  18  umbilical  and  1  epi- 
gastric hernia,  were  incarcerated.  Of  89  umbilical  herniae,  41.6  per  cent, 
were  entirely  irreducible. 

The  mortality  of  these  cases  was  4.4  per  cent.,  i.  e.,  4  deaths  in  19 
cases  of  incarcerated  hernise  and  2  deaths  in  the  116  free  herniae. 

Of  95  cases  traced  from  one-half  to  eight  and  one-half  years,  22  had 
a  recurrence,  while  72  were  permanently  cured.  The  cases  in  which 
suppuration  occurred  show  43.7  per  cent,  of  relapses. 

Direct  Hernia. — An  improved  method  of  operating  on  direct  hernia 
has  recently  been  described  by  Wm.  A.  Downes,  my  associate  at  the 
Hospital  for  Ruptured  and  Crippled  and  the  General  Memorial  Hospital. 
The  essential  features  of  the  operation  as  he  performed  it  in  50  cases  are 
best  stated  in  his  own  words:  ''As  complete  removal  of  the  sac  as  condi- 
tions will  allow;  in  many  cases  the  sac  is  divided  into  two  portions  by 
the  deep  epigastric  vessels,  one  part  above  and  external,  an  indirect 
hernia,  and  another  below  and  internal,  the  direct  portion.  In 
these  cases  the  vessels  should  always  be  divided,  thus  forming  one  sac. 
As  a  matter  of  fact,  all  indirect  hernise  should  be  explored  by  passing  the 
finger  through  the  neck  and  testing  the  condition  of  the  posterior  wall  of 
the  inguinal  canal.  Frequently  a  weakness  will  be  found  which  was  not 
suspected.  A  frank  sac  might  not  always  be  present,  but  it  is  in  just 
such  cases  where  there  is  a  weakness  that  recurrence  takes  place,  and  in 
which  the  additional  safeguard  of  transplantation  of  the  rectus  is  indicated. 

"  After  the  sac  has  been  disposed  of,  the  internal  oblique  and  transver- 
salis  are  held  up  by  a  small,  blunt  retractor,  placed  at  the  internal  ring, 
and  these  muscles  are  followed  down  and  in  until  they  join  the  transver- 
salis  fascia  at  the  outer  margin  of  the  rectus.  The  sheath  of  the  rectus 
formed  by  these  structures  at  this  point  is  opened  and  the  muscle  is 
exposed  down  to  its  pubic  attachment.  Three  sutures  of  kangaroo 
tendon  are  now  taken  between  the  outer  margin  of  the  muscle  and 
Poupart's  ligament,  which  has  been  completely  freed  and  exposed  by 
proper  retraction.  The  sutures  should  be  placed  from  below  upward  and 
about  I  to  I  inch  apart.  A  fourth  suture  may  be  necessary.  After  all 
sutures  are  placed,  gentle  traction  should  be  made,  drawing  muscle  and 
ligament  well  together,  and  while  thus  held  by  an  assistant  the  sutures 
should  be  tied  in  the  order  of  their  insertion." 

1  Arch.  klin.  Chir.,  Bd.  93,  Heft  3. 
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In  his  earlier  cases  Downes  split  the  aponeurosis  of  the  rectus  on  its 
upper  surface,  turned  it  down  with  the  muscular  fibers,  and  sutured  it 
to  Poupart's  ligament,  but  in  a  number  of  instances  the  lower  part  of 
the  muscle  was  found  to  be  so  thin  that  this  incision  went  through,  and 
when  the  sutures  were  tied  a  weak  area,  triangular  in  shape,  was  left  in 
the  muscle. 

The  retractor  is  now  removed  from  beneath  the  internal  oblique  and 
transversalis  muscles,  and  the  usual  Bassini  operation  performed  from 
above  downward,  the  sutures  catching  Poupart's  ligament  just  super- 
ficial to  and  between  those  of  the  first  row.  The  external  oblique  is 
then  closed  in  the  usual  way.  It  is  thus  seen  that  there  are  three  dis- 
tinct layers,  and  not  only  the  weak,  but  the  often  absent  posterior  wall 
of  the  inguinal  canal  has  been  strengthened  as  it  could  be  done  in  no 
other  way.  The  cord  is  always  transplanted.  If  the  cremaster  muscle 
is  so  thin  and  frayed  it  had  best  be  cut  away;  if,  however,  it  is  thick  and 


Fig. 


297. — Intercostal    Diaphragmatic    Her- 
nia.    (Gerster.) 


Fig.  298. — Intercostal    Diaphragmatic   Her- 
nia.    (Gerster  ) 


strong,  it  should  be  included  in  the  sutures  uniting  the  rectus  with 
Poupart's  ligament. 

Downes  states  that  all  of  his  cases  have  healed  by  primary  union, 
and  thus  far  the  results  have  been  uniformly  good.  Ten  have  been 
traced  for  more  than  one  year.  One  case  was  operated  upon  November, 
1909,  for  double  direct  hernia.  The  patient's  occupation  is  that  of  a 
prize-fighter,  and  he  stated  that  he  had  felt  like  a  new  man  since  the 
operation.     In  this  case  the  epigastric  vessels  were  divided  on  both  sides. 

A  very  unusual  case  of  intercostal  diaphragmatic  hernia  has  been 
recently  reported  by  John  C.  A.  Gerster,  of  New  York.^  It  is  evidently 
of  traumatic  origin,  the  patient  having  been  hit  on  the  left  side  of  his 
chest  by  the  end  of  a  1-inch  plank  about  three  years  before.  There 
was  no  hemoptysis  nor  disposition  to  vomit  or  other  symptom.  The 
swelling  developed  a  few  days  after  the  accident,  remaining  nearly 
stationary  in  size.  The  accompanying  illustrations  (Figs.  297,  298) 
show  very  well  the  outline  of  the  hernia. 

1  Annals  of  Surg.,  October,  1912. 
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Gerster  was  able  to  add  4  cases  to  the  9  collected  by  Alquier  in  1905- 
06,  making  a  total  of  13  cases. 

The  hernial  opening  in  these  cases  may  be  as  large  as  the  tip  of  a 
finger  or  large  enough  to  admit  the  entire  hand.  The  hernise  vary 
from  the  size  of  a  pea  to  that  of  an  ostrich  egg;  a  sac  is  usually  absent. 

Gerster  believes  the  treatment  should  be  mechanical  or  operative. 
If  operation  is  done,  the  procedure  should  be  varied  according  to  the 
conditions  found  in  the  individual  case.  In  some  cases  one  is  not  able 
to  make  a  layer  suture  of  the  diaphragm  and  the  intercostal  muscles; 
in  others  one  has  to  approximate  the  ribs  above  and  below,  obliterating 
the  space  through  which  the  hernia  formerly  protruded;  in  others  still, 
a  plastic  closure  may  have  to  be  resorted  to. 

Summing  up,  Gerster  states:  "Intercostal  diaphragmatic  herniae 
are  (1)  usually  of  traumatic  origin;  (2)  they  occur  mostly  on  the  left 
side  in  the  anterior  portion  of  the  intercostal  spaces  (sixth  to  tenth  in- 
clusive), a  region  lying  between  the  lower  margin  of  the  lung  and  the 
free  border  of  the  rib  from  the  midline  to  the  midaxillary  line;  (3)  their 
symptoms  are  those  common  to  hernise  in  general;  (4)  the  a:-ray  is  of 
great  value  in  determining  the  relationship  of  the  various  parts  of  the 
alimentary  canal  to  the  hernise;  (5)  the  details  of  operative  treatment 
vary  with  the  finding  in  individual  cases." 

The  Injection  Treatment  of  Hernia. — I  made  no  mention  of  this 
method  of  treatment  in  my  former  chapter  for  the  reason  that  I  be- 
lieved it  had  no  place  in  the  m.odern  treatment  of  hernia,  but  perhaps 
it  deserves  brief  mention,  if  for  no  other  reason  than  to  point  out  its 
demerits. 

It  is  still  strongly  advocated  by  certain  men,  and  receives  its  chief 
support  from  those  who  have  a  strong  prejudice  against  operation. 
Various  substances  have  been  put  forth  from  time  to  time  as  the  best 
material  for  the  injection  treatment  of  hernia,  e.  g.,  oak  bark,  alcohol 
injections,  and,  of  late,  paraffin.  In  a  book  recently  written  on  "Paraffin 
in  Hernia"  it  is  stated  that  "paraffin  has  a  tendency  to  promote  the  for- 
mation of  connective  tissue,  and  in  hernial  cases  there  is  invariably  a  state 
of  the  parts  which  will  be  benefited  by  the  throwing  out  of  connective 
tissue  in  the  neighborhood  of  the  deficiency  which  gives  passage  to  the 
hernial  contents." 

The  advantages  of  this  method,  as  stated  by  the  author  of  the  book, 
are  that  "the  injection  treatment  is  far  simpler  than  the  open  operation, 
and  can  be  accomplished  in  two  to  four  minutes,  whereas  the  open  opera- 
tion cannot  be  performed  without  the  aid  of  several  trained  assistants 
and  without  elaborate  and  extensive  preparation."  It  is  further  stated 
that  "hospital  surgeons  may  be  expected  to  condemn  the  injection 
treatment  of  hernia,  as  it  will  open  to  thousands  of  the  profession  a  field 
which  has  hitherto  been  monopolized  by  the  surgeons  with  hospital 
facilities" — a  statement  which  will  hardly  apply  to  those  members  of  the 
profession  with  whom  the  welfare  of  their  patients  is  of  higher  moment 
than  personal  considerations. 

It  is  stated  that  the  paraffin  injection  may  be  followed  by  consid- 
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erable  pain  for  a  day  or  two,  and  codein  is  advised  in  |-gr.  doses  every 
hour  while  the  patient  is  suffering  actual  pain. 

Only  10  cases  are  cited  in  proof  of  the  value  of  the  operation,  and  in 
all  but  2  the  later  history  is  lacking,  and  in  only  1  case  was  examina- 
tion made  more  than  a  year  after  treatment.  In  most  of  the  cases  the 
hernia  was  very  small  and  reducible;  in  fact,  the  author  of  the  work 
states  that  large  herniae  that  have  gone  unreduced  for  years  have  not 
been  treated  by  injection,  and  discretion  demands  that  for  some  time 
or  until  injection  treatments  have  been  practised  upon  many  patients, 
large  ruptures  be  left  to  the  surgeon  or  be  injected  only  by  practitioners 
capable  of  doing  the  cutting  operation  in  the  advent  of  the  failure  of 
the  injection  treatm_ent.  He  further  states  that  for  his  own  part  he  "has 
felt  no  hesitancy  in  injecting  cases  which  promised  a  fair  degree  of 
success,  realizing  full  well  that  untoward  symptoms  of  a  local  character 
may  be  overcome  by  free  dissection,  removal  of  the  paraffin,  and  res- 
toration of  the  inguinal  canal  by  the  usual  surgical  means." 

While  I  have  had  no  personal  experience  with  the  injection  treatment 
of  hernia,  I  have  observed  a  sufficient  number  of  cases  treated  by  in- 
jection by  other  men  to  justify  me  in  strongly  condemning  the  method. 
In  the  first  place,  it  is  based  on  the  now  well-established  error  that  cica- 
tricial tissue  furnishes  a  permanent  barrier  to  any  opening  in  the  ab- 
dominal wall.  Temporarily,  while  the  new  connective  tissue  is  con- 
stantly being  formed,  it  is  easy  to  understand  how  a  small  hernial 
opening  may  be  sufficiently  closed  to  prevent  the  escape  of  a  hernia. 
Later  on,  this  same  cicatricial  tissue  tends  either  to  be  absorbed  or  to 
stretch  indefinitely,  and,  hence,  it  cannot  in  anyway  effect  a  lasting  cure. 
The  alternative  set  forth  that  in  case  of  failure  to  cure  the  rupture  by  the 
injection  method  it  can  be  just  as  well  operated  upon  by  the  open  method, 
is  certainly  based  upon  theory  rather  than  practice.  I  have  operated 
upon  a  number  of  cases  of  this  nature,  and  I  found  them  the  most  diffi- 
cult operations  in  surgery,  by  reason  of  the  extensive  adhesions  always 
present.  Those  who  advocate  the  injection  methods  do  not  attempt  to 
cure  the  more  difficult  cases,  but  only  the  small  and  easily  reducible 
ones  that  can  be  easily  and  permanently  cured  by  "an  operation  lasting 
not  more  than  ten  to  fifteen  minutes,  and  confining  the  patient  to  bed 
but  a  few  days  longer  than  the  injection  method,  and,  furthermore, 
attended  with  much  less  risk. 

I  have  seen  serious  accidents  happen  from  the  injection  method,  in 
which  some  of  the  fluid  entered  the  sac  and  found  its  way  to  the  free 
abdominal  cavity,  causing  extensive  adhesions  resulting  in  intestinal 
obstruction.  I  regard  the  injection  treatment  as  far  more  dangerous 
than  the  open  method  of  operation,  while  offering  little  or  no  chance  of  a 
radical  cure. 


CHAPTER   CXXVIII. 

SURGERY    OF    THE    LIVER,    THE    GALL-BLADDER,   AND 
THE  BILLVRY  DUCTS.^ 

By  William  J.  Mayo,  M.  D., 

Rochester,  Minn. 

GALL-STONES. 

Gall-stones  are  foreign  bodies,  and,  other  things  being  equal, 
they  should  be  removed  before  infection  and  other  complications  occur 
which  increase  the  risks  of  operation  and  diminish  the  chances  of  a  per- 
manent cure  for  the  patient. 

In  reviewing  operations  performed  in  St.  Mary's  HospitaP  upon  the 
gall-bladder  and  biliary  passages  we  have  been  impressed  with  the 
fact  that  the  mortality  was  due  to  the  complications  incident  to  the  dis- 
ease rather  than  to  the  removal  of  gall-stones  from  otherwise  normal  gall- 
bladders. Not  only  is  the  mortality  greatly  increased  by  the  involve- 
ment of  the  deep  bile-passages,  the  liver,  pancreas,  and  neighboring 
viscera,  but  the  gall-bladder  may  also  be  found  in  such  a  condition  as 
to  render  an  attempt  to  save  it  impracticable,  and  fraught  with  a  possi- 
bility of  a  recurrence  of  symptoms.  The  gall-stones  are,  however, 
the  responsible  agents  in  the  production  of  these  complications,  inas- 
much as  they  set  in  motion  a  train  of  events  which  would  not  have  oc- 
curred had  the  gall-stones  been  removed  early  in  the  history  of  the 
disease. 

In  simple  cholelithiasis  the  calculi  are  found  free  in  the  cavity  of  the 
gall-bladder.  As  a  rule,  the  bile  enters  and  leaves  the  gall-bladder 
without  hindrance,  and  the  colic  is  merel}^  a  painful  manifestation  of 
temporary  obstruction;  an  acute  blockage  mechanically  brought  about 
by  the  gall-stones  or  by  coincident  infection,  which,  for  the  time  being, 
converts  the  gall-bladder  into  a  closed  cavity.  The  patient  has  the 
typical  "  gastralgia  "  of  the  ancients,  a  pain  which  is  referred  to  the 
epigastric  region,  extending  upward  behind  the  sternum  through  to  the 
back,  sometimes  to  the  right,  less  often  to  the  left,  lasting  from  a  few 
minutes  to  six  or  eight  hours,  and  there  may  be  complete  freedom  from 
all  symptoms  between  attacks.  There  is  very  little  constitutional  dis- 
turbance in  the  colic  stage  of  gall-stone  disease.  The  gall-bladder  has 
no  lymphatic  glands,  but  few  lymphatic  channels,  and  its  cavity  dis- 
tends so  readily  that  the  infectious  contents  are  not  subjected  to  great 
tension,  therefore  the  absorption  of  toxins  is  minimized,  the  pulse  and 

1  Supplementary  to  Chapter  L.,  Vol.,  III.  p.  906. 

2  Canadian  Medical  iVssociation  Journal,  September,  1911. 

600 


GALL-STONES.  601 

temperature  remain  normal,  and  local  symptoms,  such  as  tenderness  or 
pain  in  the  region  of  the  gall-bladder,  as  a  rule,  are  absent. 

In  the  early  period  of  the  disease  operation  furnishes  an  easy,  safe, 
and  effectual  cure.  Cholecystostomy,  with  temporary  drainage  of  the 
gall-bladder  to  the  surface,  is  the  operation  preferred  because  it  saves 
this  valuable  organ  for  future  function.  As  a  rule,  the  patients  are  up 
and  about  in  from  eight  to  ten  days,  and  in  from  twelve  to  fourteen  days 
they  leave  the  hospital  with  healed  wounds. 

The  danger  of  re-formation  of  gall-stones  after  cholecystostomy  is 
exceedingly  small.  In  our  series  we  observed  but  3  cases  in  which 
stones  had  re-formed  in  the  gall-bladder,  and  it  is  probable  that  in  the 
majority  of  cases  of  supposed  re-formation  of  gall-stones  the  stones  had 
not  re-formed,  but  were  not  all  removed  at  the  primary  operation;  an 
accident  which  does  not  often  happen  when  the  operation  is  done  early. 

The  function  of  the  gall-bladder  is  probably  to  take  the  tension  from 
the  common  and  hepatic  ducts  and  the  ducts  of  the  pancreas.  It  also 
acts  to  produce  mucus,  which  protective  substance,  when  mixed  with 
the  bile,  tends  still  further  to  reduce  the  chances  of  pancreatic  and  other 
complications.  The  hypothesis  that  the  function  of  the  gall-bladder  is 
that  of  bile  storage  is  obviously  erroneous,  since  there  are  from  30  to 
50  ounces  of  bile  secreted  each  day,  and  the  capacity  of  the  normal  gall- 
bladder is  but  1  ounce,  a  quantity  relatively  too  small  to  be  of  much 
importance;  and,  for  that  matter,  there  is  not  sufficient  muscular  tissue 
in  the  gall-bladder  to  enable  it  to  contract  for  the  purpose  of  emptying 
its  cavity,  as  do  organs  of  storage  function,  for  example,  the  stomach 
and  urinary  bladder. 

Continued  obstruction  marks  the  second  stage  of  gall-stone  disease. 
The  gall-bladder  does  not  regain  cystic-duct  drainage,  but  remains  a 
closed  cavity,  and  the  patient,  instead  of  obtaining  relief  in  a  few  hours, 
has  a  continuance  of  symptoms  for  a  greater  or  less  length  of  time, 
leading  finally  to  cystic  gall-bladder,  empyema,  etc.  During  this  stage 
an  elevation  in  temperature  takes  place,  usually  100°  to  102°  F.,  and  for 
the  first  time  we  find  tenderness  in  the  region  of  the^ gall-bladder,  which 
may  often  be  palpated  as  a  tumor.  So  serious  is  the  effect  produced 
by  the  lack  of  drainage  and  the  infection  that  the  function  of  the  gall- 
bladder may  be  permanently  destroyed.  If  the  infection  is  acute, 
perforation  into  the  free  peritoneal  cavity  may  occur,  or  more  often 
by  ulceration  into  the  duodenum,  transverse  colon,  or  the  stomach, 
discharging  the  stones  and  infective  material  through  the  fistulous 
opening,  leaving  behind  a  permanent  crippling  of  the  involved  organs. 
Sometimes  the  gall-bladder  perforates  posteriorly  into  the  liver,  forming 
secondary  abscesses,  or  it  may  perforate  into  a  peritoneal  pocket  which 
becomes  attached  to  the  abdominal  wall  by  advancing  protective  peri- 
tonitis, and  after  prolonged  invalidism  of  the  patient  opens  spon- 
taneously on  the  surface  of  the  body. 

In  the  majority  of  cases  of  continued  obstruction,  however,  the 
fluids  are  absorbed  slowly,  the  gall-bladder  contracts  upon  the  mass 
of  stones,  which  then  remain  as  a  source  of  chronic  irritation  and  the 
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cause  of  recurrent  regional  peritonitis,  or  the  local  symptoms  disappear 
and  the  patient  develops  a  chronic  gastric  trouble  which  is  usually 
called  dyspepsia  or  indigestion,  and  is  unavailingly  treated  for  years 
for  supposed  disease  of  the  stomach,  when  the  stomach  is  merely  acting 
as  a  mouth-piece  to  call  attention  to  the  disturbance  elsewhere  in  the 
digestive  tract.  Treatment  directed  to  the  stomach  in  these  cases  is 
about  as  effectual  as  it  would  be  to  deluge  with  water  a  fire-alarm  box 
because  it  is  sounding  the  alarm  of  fire. 

For  operations  upon  the  gall=bladder  and  ducts  an  abdominal 
incision  about  4  inches  in  length  should  be  made  through  the  outer 
third  of  the  rectus  muscle.  This  incision  facilitates  general  explora- 
tion with  the  gloved  hand.  This  should  be  a  routine  practice, 
done  thoroughly,  including  all  of  the  abdominal  viscera,  with  special 
reference  to  those  organs  which  may  harbor  diseases  giving  rise  to  a 
similar  symptomatology.  More  than  one  organ  in  the  abdomen  will 
be  found  diseased  in  a  considerable  percentage  of  cases,  though  not 
always  to  such  an  extent  as  to  require  simultaneous  operation.  In- 
formation gained  in  this  way  may  be  of  the  greatest  value  to  the  patient. 
The  discovery  of  small  fibroids  of  the  uterus  in  the  female,  perhaps 
symptomless  at  the  time  of  examination,  may  furnish  an  adequate 
explanation  of  certain  symptoms  occurring  at  some  future  time.  Small 
dermoid  cysts  of  the  ovary  with  a  long  pedicle  frequently  give  rise  to 
symptoms  which  may  be  mistaken  for  gall-stone  disease.  The  appen- 
dix may  be  found  abnormal  in  about  one-half  of  the  cases,  possibly  not  to 
such  an  extent  as  to  require  independent  operation,  but  more  than 
enough  to  justify  the  slight  risk  of  its  coincident  removal.  Stones  or 
other  abnormal  conditions  in  the  kidney  or  ureter  may  be  brought  to 
light.  An  ulcer  of  the  stomach  can  usually  be  discovered  without 
difficulty  by  the  sense  of  touch.  This,  however,  is  not  always  true  of 
the  duodenum.,  and  the  aid  of  the  sense  of  sight  should  also  be  invoked. 
The  spleen  will  seldom  be  involved,  but  should  be  palpated.  Merely 
passing  the  hand  over  the  intestinal  tract  will  occasionally  reveal  some 
unexpected  condition.  This  general  examination  with  the  gloved 
hand  will  not  occupy  more  than  a  minute;  it  is  quite  free  from  danger, 
and  a  number  of  diagnostic  oversights  and  undersights  may  be  brought 
to  light  by  the  surgeon  who  is  accustomed  to  making  such  examina- 
tions. A  sense  of  visceral  touch  peculiar  to  the  abdominal  region  can 
be  acquired,  which  is  as  necessary  of  cultivation  as  is  the  examination 
of  the  pelvis  through  the  vagina  and  rectum. 

After  completing  the  general  abdominal  examination  one  comes 
to  the  special  examination  of  the  organs  supposed  to  be  involved. 
The  pancreas  should  be  examined  first,  then  the  liver,  ducts,  gall- 
bladder, etc.,  in  this  way  narrowing  the  field  down  to  the  seat  of  opera- 
tion. If  one  examines  the  gall-baldder  region  first  and  finds  stones, 
the  general  examination  may  be  perfunctory.  If  the  gall-bladder  is 
operated  on  before  the  general  examination  of  the  abdomen  is  made, 
the  danger  of  carrying  infection  will  be  incurred. 

The  common  duct  should  be  examined  both  before  and  after  empty- 
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ing  the  gall-bladder.  Occasionally  stones  in  the  common  duct  will  be 
fomid  more  easily  before,  sometimes  after,  emptying  the  gall-bladder. 
In  all  cases  in  which  there  has  been  a  history  of  colic,  chills,  fever, 
loss  of  flesh,  etc.,  the  common  duct  should  be  exposed  and  inspected. 
If  it  is  distended  and  thickened  or  has  any  other  evidences  of  disease  it 
should  be  opened  and  explored.  Stones  overlooked  in  the  common  duct 
are  the  most  frequent  cause  of  symptoms  recurring  after  gall-stone 
operations.  To  thoroughly  examine  the  common  duct  the  abdominal 
incision  should  be  enlarged  after  the  plan  of  Bevan,  i.  e.,  continuing 
from  the  upper  angle  toward  the  median  line  along  the  costal  border. 
This  can  be  accomplished  by  division  of  the  skin  and  aponeurotic 
structures  and  retraction  of  the  muscles.  In  the  male  the  chest  wall  is 
often  more  barrel  shaped  than  in  the  female,  and  the  liver  may  be 
thicker  and  extend  farther  to  the  right,  so  that  the  gall-bladder,  lying 
to  the  outside,  is  not  easily  accessible,  through  the  straight  incision; 
if  so,  the  complete  Bevan  incision,  i.  e.,  dividing  the  aponeurosis  out- 
ward from  the  lower  angle  of  the  abdominal  incision  as  well  as  in- 
ward from  the  upper  angle  and  retracting  the  muscles,  is  the  most 
satisfactory  procedure. 

Cholecystostomy  is  the  best  operation  to  perform  upon  the  gall-blad- 
der and  should  be  the  operation  of  choice,  especially  if  there  be 
jaundice  or  disease  of  the  common  duct  and  pancreas,  unless  there  are 
direct  indications  for  cholecystectomy.  One  of  the  most  distressing 
sequelae  of  cholecystectomy  are  those  fibrous  changes  in  the  ducts  of 
the  liver  or  pancreas  which  result  in  chronic  jaundice  of  a  permanent 
character.  The  accidental  division  of  the  common  duct  has  often  oc- 
curred in  the  course  of  cholecystectomy,  but  such  accidental  division 
may  be  rectified  at  the  time  if  it  is  discovered,  or,  secondarily,  by  the 
union  of  the  hepatic  duct  to  the  duodenum. 

Partial  cholecystectomy  can  often  be  practised  with  great  benefit, 
since,  on  account  of  its  limited  blood-supply,  the  fundus  of  the  gall- 
bladder is  more  often  severely  affected  through  infection.  Gangrenous 
spots  can  also  be  found.  It  is  an  easy  matter  to  trim  away  the 
fundus,  saving  the  lower  half  of  the  gall-bladder  for  drainage  purposes, 
and  should  future  trouble  occur  in  the  common  duct  or  pancreas  requir- 
ing secondary  operation  the  part  retained  may  serve  a  very  useful 
purpose. 

In  comparing  cholecystostomy  with  cholecystectomy  it  should  be 
noted  that  cholecystectomy  has  a  slightly  higher  mortality,  and  that 
this  increased  death-rate  does  not  depend  upon  causes  which  can  be 
eliminated,  but  rather  which  are  inherent  to  the  operation  itself.  In 
our  experience  the  ultimate  results  for  the  patient  following  cholecyst- 
ectomy have  been  no  better  than  in  cholecystostomy  under  similar 
conditions. 

The  question  of  removing  the  gall-bladder  in  acute  infections  is 
open  to  doubt.  As  pointed  out  by  Summers,  cholecystostomy  gives 
equally  good  results  with  a  smaller  immediate  mortality,  even  though 
later  it  may  be  occasionally  necessary  to  remove  a  stone  which  was 
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overlooked  at  the  primary  operation.  As  a  rule,  however,  all  of  the 
stones  can  be  removed  in  acute  as  well  as  chronic  conditions  by  chole- 
cystostomy  or  partial  cholecj^stectomy. 

In  performing  cholecystostomy,  if  there  should  be  thin,  stinking  bile, 
containing  colon  bacteria  in  the  cavity  of  the  gall-bladder,  it  will  be 
wise  to  suture  the  gall-bladder  to  the  aponeurosis  and  not  turn  in  its 
peritoneal  margins,  since  re-infections  sometimes  occur  after  a  few 
weeks,  causing  the  necessity  for  a  secondary  operation,  or  the  patient 
may  develop  a  severe  illness  for  a  number  of  days,  with  deep-seated 
pain  and  tenderness  in  the  region  of  the  gall-bladder,  attended  with 
temperature  and  jaundice,  until  an  abscess  appears  in  the  line  of  the 
former  incision,  through  which  will  be  evacuated  pus  and  bile.  By 
anchoring  the  gall-bladder  to  the  aponeurosis,  should  reinfection  fol- 
low, the  pus  and  bile  will  readily  find  its  way  to  the  surface  and  the 
patient  will  be  saved  a  great  deal  of  subsequent  trouble. 


Fig.  299. — A  }4-iNcn  Rubber  Drainage-tube  and  Rubber  Tissue  Ready  to  be  Rolled  for  Gall- 
bladder Drain. 


Suppurative  conditions  of  the  gall-bladder  and  ducts  demand,  as  a 
rule,  both  tube  and  gauze  drainage  inside  the  gall-bladder,  and  out- 
side a  large  split-rubber  tube  should  be  drawn  over  the  gall-bladder, 
the  split  in  the  tube  being  placed  toward  the  liver  to  prevent  the  intes- 
tine from  becoming  adherent.  For  ordinary  cholecj^stostomy  we  pre- 
fer the  tube  drainage,  which  we  have  used  for  years.  A  rubber  tube 
J  inch  in  diameter  is  wound  with  a  strip  of  iodoform  gauze  and  outside 
of  this  some  rubber  tissue  is  placed  (Figs.  299,  300).  The  packing 
outside  the  tube  enables  the  margins  of  the  gall-bladder  to  come  in  close 
contact  with  the  tube  without  danger  of  kinking  it  or  permitting  leak- 
age. After  the  peritoneal  margins  of  the  gall-bladder  are  well  turned 
in  a  final  suture  is  placed,  uniting  the  gall-bladder  to  the  tube.  It 
is  not  essential  that  the  gall-bladder  be  attached  to  the  peritoneum, 
however,  if  it  is  long  enough,  we  usually  suspend  with  a  suture  to  the 
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upper  angle  of  the  incision.  A  thick-walled  red  rubber  tube  may  be 
used  in  place  of  the  dressed  tube  just  mentioned;  it  answers  the  pur- 
pose quite  as  well.  If  there  is  no  leakage  about  the  tube  and  if  the 
drainage  is  adequate  it  makes  little  or  no  difference  what  method  is 
used  in  draining  the  gall-bladder. 

Cholecystectomy  is  indicated  when  there  has  been  a  degree  of 
injury  to  the  cystic  duct  sufficient  to  interfere  with  free  drainage  be- 
tween the  gall-bladder  and  the  common  duct.  Small  stones  impacted 
in  the  cystic  duct  are  perhaps  the  most  frequent  indication  for  chole- 
cystectomy, but  if  the  common  duct  or  pancreas  are  diseased  it  is 
better  practice  to  remove  the  stone  from  the  cystic  duct  by  direct  in- 
cision down  upon  it,  suturing  the  opening  with  fine  catgut,  than  it  is 
to  remove  the  gall-bladder. 

For  cholecystectomy  a  free  abdominal  incision  of  the  Bevan  type, 
dislocating  the  liver  downward  and  outward,  using  the  gall-bladder  as  a 
tractor  after  the  Robson  method,  will  best 
expose  the  ducts.  The  cystic  duct  should  be 
carefully  exposed,  double  clamped,  and  cut  be- 
tween. Failure  carefully  to  expose  the  cystic 
duct  has  often  caused  injury  to  the  common 
duct.  This  procedure  exposes  the  cystic  artery, 
which  is  also  clamped.  An  incision  through 
the  peritoneum  along  either  side  of  the  gall- 
bladder facilitates  its  ready  separation  from  the 
liver.  After  dissecting  the  lower  half  of  the 
gall-bladder  free  the  cystic  duct  and  artery 
should  be  tied  with  catgut.  It  may  be  diffi- 
cult to  accomplish  the  necessary  exposure  if 
the  gall-bladder  be  completely  removed.  If 
the  surgeon  is  not  quite  positive  as  regards  the 
condition  of   the   common   duct    and    pancreas, 

i<.  1.  C1-1-  ^""^-     •^^^- — Gall-bladder 

provision  should  be  made  tor  drainage  of   bile  m  drain  Complete. 

case  of   necessity  by  leaving  the   clamp  on  the 

cystic  duct  so  that  it  can  be  unlocked  and  removed  in  from  twenty-four 
to  forty-eight  hours,  or  the  catgut  ligature  on  the  cystic  duct  may  be 
left  long,  so  that  it  can  be  pulled  away  at  any  time,  leaving  the  duct 
open.  On  several  occasions  we  have  seen  a  patient  in  a  serious  condition 
after  cholecystectomy  relieved  by  loosening  up  the  stump  of  the  cystic 
duct,  thus  allowing  a  sudden  escape  of  pent-up  bile.  It  is  sometimes 
wise  to  leave  the  cystic  duct  open  after  cholecystectomy,  and  by  means 
of  tubes  furnish  adequate  drainage  to  the  surface. 

Removing  the  gall-bladder  will  occasionally  be  followed  by  a  dis- 
agreeable oozing  of  blood  from  the  gall-bladder  notch  of  the  liver,  which 
may  be  checked  by  properly  placed  catgut  sutures.  It  is  sometimes 
difficult  to  place  these  sutures  accurately,  and  in  such  cases  gauze 
packing  will  be  necessary.  The  action  of  the  diaphragm  may  displace 
the  gauze  pack  downward,  leaving  a  suction  cavity,  so  that  the  pack,  in- 
stead of  actually  checking  the  bleeding,  may  have  little  effect  upon 
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it.  In  such  cases  a  clamp-forceps  should  be  placed  on  the  cystic  duct 
and  several  strips  of  weak  iodoform  gauze  placed  in  the  notch  of  the 
liver,  the  handles  of  the  forceps  brought  out  through  the  wound,  and 
the  forceps  and  gauze  enclosed  outside  by  a  piece  of  large  split-rubber 
tube.  The  abdominal  wound  is  then  sutured  in  such  a  manner  that 
the  forceps  are  carried  to  the  upper  angle,  giving  two  fixed  points, 
one  at  the  cystic  duct  and  the  other  on  the  suture  line  of  the  abdom- 
inal incision,  the  weight  of  the  liver  compressing  the  oozing  surface 
against  the  gauze  and  the  forceps.  In  fleshy  people,  where  dislocation 
of  the  liver  downward  and  outward  is  difficult  and  a  long  incision  may 
be  followed  by  a  hernia,  forceps  may  be  applied  to  the  cystic  duct  and 
artery  without  ligature  and  protected  by  a  split-rubber  tube.  The 
forceps  should  be  removed  in  from  forty-eight  to  seventy-two  hours. 

In  some  forms  of  cholecystitis  without  stones,  especially  the  type 
known  as  "strawberry  gall-bladder"  (Plate  VUL),  cholecystectomy 
is  demanded.  All  thick-walled,  functionless  gall-bladders  should  be 
removed,  since  they  are  not  only  useless,  but  a  menace  of  carcinoma. 

Choledochotomy  is  not  a  serious  operation  of  itself.  In  uncom- 
plicated cases  the  death-rate  is  less  than  2  per  cent.  It  is  in  the  long- 
standing cases  with  chronic  jaundice  and  degenerative  changes  in  the 
kidney  and  cardiovascular  system  in  which  the  greatest  mortality  is 
found.  Here,  again,  free  and  adequate  drainage  of  bile  to  the  surface 
is  the  sine  qua  non  of  success.  This  fact  was  first  recognized  by  the 
late  W.  R.  B.  Davis.  The  so-called  hepaticus  drainage  of  Kehr  has 
reduced  the  mortality  more  than  50  per  cent,  following  common  duct 
operations. 

Upon  locating  stones  in  the  common  duct  one  of  the  stones  should 
be  worked  into  that  portion  of  the  duct  which  lies  between  the  com- 
mon duct  and  the  duodenum.  Holding  the  stone  between  the  thumb 
and  finger  of  the  left  hand,  the  adhesions  are  carefully  separated  with 
a  pair  of  forceps  until  the  wall  of  the  common  duct  is  seen.  An  in- 
cision not  quite  large  enough  to  remove  the  stone  is  made  longitudi- 
nally into  the  duct,  and  the  margins  of  the  incision  grasped  with  a 
forceps.  The  gauze  protection  is  rearranged  and  the  incision  enlarged 
until  the  stone  can  be  slipped  out.  With  the  stone  will  come  a  con- 
siderable quantity  of  infected  bile,  which  is  sopped  out  and  the  re- 
maining stones  removed  with  a  scoop.  The  Robson  rigid  scoop  and 
the  Finney  scoop  with  the  malleable  shank  are  the  most  useful  for  this 
purpose.  Stones  in  the  common  duct  do  not  always  give  an  appre- 
ciable "  feel  "  to  the  scoop,  and  it  is  very  difficult  to  tell  when  the 
duct  is  empty,  therefore,  whenever  it  is  sufficiently  dilated,  the  finger 
should  be  introduced  to  explore  its  cavity,  and,  finally,  malleable  com- 
mon duct  probes  should  be  passed  down  through  the  duct  into  the 
duodenum  to  make  sure  that  no  stricture  or  other  obstruction  exists. 
Since  practising  this  manuver  we  have  not  found  secondary  stones  or 
stricutes  in  the  common  duct,  which  occurred  in  2  of  our  early  cases. 

Occasionally  it  will  be  difficult  to  remove  stones  from  the  hepatic 
duct.     By  using  the  finger  in  such  a  way  that  it  will  act  like  the  piston 
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Cholecystitis  Catarrhalis  Chronica.     (MacCarty.) 
A  color  photograph  showing  the  fresh  appearance  of  the  "strawberry"  gall-bladder. 
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of  a  syringe,  a  suction  can  be  produced  which  will  often  cause  the  stone 
to  come  down  to  a  point  where  it  can  be  removed.  Impacted  stones 
in  the  ampulla  or  papilla  can  usually  be  manipulated  into  the  mid- 
dle portion  of  the  common  duct  for  removal.  The  easiest  method 
of  accomplishing  this  procedure  is  to  introduce  the  forefinger  of  the  left 
hand  into  the  common  duct  until  the  tip  rests  against  the  stone.  With 
the  fingers  and  thumb  of  the  right  hand  the  stone  is  worked  back  against 
the  dilating  finger  until  it  can  be  removed.  Occasionally  it  will  be  so 
tightly  impacted  that  it  will  be  necessary  to  open  the  duodenum  so 
that  the  stone  may  be  removed  by  incision  of  the  papilla  on  the  mu- 
cous surface.  It  will  not  be  necessary  to  suture  the  incision  in  the  pos- 
terior wall  of  the  duodenum.  The  incision  in  the  anterior  wall  of  the 
duodenum  should,  of  course,  be  sutured  in  the  ordinary  way.  We  have 
had  a  number  of  cases  in  which  it  was  necessary  to  remove  the  stone  by 
the  transduodenal  method  of  McBurney,  always  with  favorable  results. 

Drainage  of  the  common  duct  is  best  accomplished  by  passing  an 
English  catheter  with  the  end  cut  off  (Figs.  301,  302),  and  a  lateral  eye 
about  1  inch  below  the  cut  end  for  side  drainage.  The  catheter  should 
be  passed  into  the  main  hepatic  duct  in  such  a  manner  that  it  shall 
project  up  into  the  right  hepatic  duct,  which  is  continuous  with  the 
main  hepatic  and  common  ducts.  The  eye  should  be  turned  toward 
and  placed  in  front  of  the  left  hepatic  duct.  The  catheter  is  then 
sutured  to  the  upper  angle  in  the  incision  in  the  common  duct  with  a 
fine  catgut  suture;  the  holding  catgut  suture  should  be  placed  in  the 
catheter  with  the  ends  left  long  before  introducing  the  catheter  into 
the  hepatic  duct.  By  threading  each  end  of  the  suture  into  a  needle 
after  the  catheter  is  in  position  it  is  readily  held  in  place  within  the  duct 
by  passing  the  threaded  needles  from  within  out  on  each  side  and  tying. 
The  catgut  will  be  absorbed  before  it  is  necessary  to  remove  the  catheter. 
The  duct  is  closed  about  the  catheter  and  the  neighboring  peritoneum 
is  drawn  over  the  suture  line.  The  size  of  the  catheter  used  should  be 
in  proportion  to  the  size  of  the  duct.  A  large  split-rubber  drain  is 
placed  about  the  catheter  (Figs.  303,  304).  The  jight  side  of  this 
drain  is  left  1  inch  longer  (Fig.  304),  so  that  the  longer  end  will  project 
down  into  the  Morison  pouch  in  front  of  the  right  kidney. 

In  patients  very  sick  from  cholangitis,  a  free  discharge  of  bile  to  the 
surface  is  essential.  In  such  cases  the  common  duct  should  be  opened 
without  regard  to  whether  or  not  it  contains  stones.  The  most  common 
cause  of  death  following  operations  upon  the  gall-bladder  and  bile  tract 
is  failure  to  secure  free  drainage  of  bile  to  the  surface. 

Cholecystoduodenostomy  is  an  operation  which  has  a  considerable 
field  of  usefulness.  At  the  present  time  we  practically  always  make  the 
union  between  the  duodenum  and  the  gall-bladder  rather  than  between 
the  stomach  and  jejunum  or  between  the  colon  and  gall-bladder.  As  a 
rule,  even  when  the  duodenum  is  deeply  placed  and  fixed  it  can  be  suffi- 
ciently cleared  so  that  the  fundus  of  the  gall-bladder  can  be  drawn  down 
and  united  to  it  by  sutures.  It  is  not  at  all  necessary  to  loosen  up 
the  duodenum  so  that  clamps  can  be  used.     The  gall-bladder  should 
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Fig.  301. — Catheter.  Fig.    302. — Catheter    Prep.vred    for    Com.mon    Duct 

Dotted  line  shows  proposed  .site  of  open-  Dr.\in.^ge. 

ings. 
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be  opened  and  its  contents  emptied.  The  contents  of  the  fasting 
stomach  and  upper  duodenum  are  nearly  sterile,  and  by  placing  small 
gauze  packs  behind  and  around  the  operative  field  the  escape  of  bile  and 
duodenal  secretions  does  not  apparently  exert  a  deleterious  influence. 
A  union  f  inch  in  length  is  made  between  the  duodenum  and  gall-bladder 
by  applying  two  rows  of  sutures  of  fine  linen  with  a  small  curved  needle. 
When  the  operation  is  completed  a  small  portion  of  the  adjacent  omen- 
tum is  drawn  up  and  attached  with  one  or  two  catgut  sutures,  as  an 
additional  protection.  One  or  two  layers  of  folded  rubber  tissue  are 
introduced  as  drains,  a  precaution  which  has  not  proved  necessary  in 

our  experience,  since  in  a  consider- 
able number  of  cases  we  have 
never  had  leakage  or  infection. 


Fig.  303. — Split-rubber  Tube. 
Dotted  lines  showing  where  it  is  to  be  cut. 


Fig.  304. — Split-rubber  Tube  Prepared  for 
Drainage  Outside  of  Gall-bladder  and 
Ducts. 


After=treatment. — The  after-treatment  of  the  average  case  of 
cholecystostomy  for  gall-stones  is  simple.  The  drainage-tube  should 
be  removed  on  the  seventh  or  eighth  day.  At  this  time  the  bile  is 
usually  sterile,  thin  in  character,  and  light  yellow  in  color.  If  drainage 
be  continued  for  a  longer  time  there  is  danger  of  reinfection;  the  bile 
becomes  dark  green  in  color,  and,  instead  of  a  quick  closure,  the  drain- 
age will  be  continued  from  the  fistula  for  two  or  three  weeks.  In  our  ex- 
perience long-continued  drainage  has  not  been  necessary,  unless  to  meet 
some  special  indication. 

The  after-treatment  of  cholecystectomy  is  equally  simple,  the  drains 
are  removed  from  the  sixth  to  the  eighth  day,  and  the  drainage  tract 
filled  with  sterile  oil  or  vaselin. 

In  common  duct  cases  all  the  drains  excepting  the  catheter  should  be 
out  at  the  end  of  the  first  week,  the  split  tube  on  the  fourth  or  fifth  day, 
VOL.  VI — 39 
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the  gall-bladder  drain  on  the  seventh  day.  The  catheter  should  be  left 
in  the  common  duct  until  about  the  ninth  or  tenth  day,  usually  about 
two  days  after  the  removal  of  the  last  of  the  other  drainage-tubes.  In 
debilitated  cases,  after  operations  for  common  duct  stone,  saline  procto- 
clysis by  the  Murphy  method  is  essential  and  should  begin  imme- 
diately after  operation.  From  4  to  6  quarts  should  be  given  in  the 
first  twenty-four  hours;  at  the  end  of  that  time  the  patient  will  usually 
be  able  to  take  plenty  of  water  by  the  stomach.  Fluids  given  by 
rectum  are  picked  up  by  the  portal  circulation  and  serve  to  flush  the 
liver,  causing  large  quantities  of  bile  to  be  secreted  in  the  first  twenty- 
four  hours.  Some  patients  do  not  retain  saline  solution  given  by  the 
rectum.  In  such  cases  it  can  be  given  slowly  through  the  drainage-tube, 
either  through  the  gall-bladder  tube  or  the  common  duct  tube,  after 
the  method  of  McArthur.  We  have  often  given  several  quarts  in 
this  way  during  twenty-four  hours,  but,  as  a  rule,  not  beginning  until 
twenty-four  to  forty-eight  hours  after  the  operation,  to  insure  sufficient 
adhesion  to  prevent  leakage  into  the  free  peritoneal  cavity. 

After  operations  upon  the  gall-bladder  and  ducts  the  patient  should 
be  carefully  watched,  and  if  there  be  any  evidence  of  retention  of  fluids 
in  the  stomach,  it  should  be  washed  out.  This  procedure  is  most  im- 
portant and  should  be  repeated  sufiiciently  often  to  keep  the  stomach 
empty. 

If  there  be  obstructive  jaundice  from  stones  in  the  duct,  especially  in 
the  acute  stage,  one  should  not,  as  a  rule,  operate.  We  usually  wait  until 
the  icterus  becomes  chronic  or  until  some  bile  appears  in  the  stool. 
We  have  not  found  the  internal  administration  of  calcium  chlorid  of  any 
particular  value  in  checking  the  tendency  to  hemorrhage  in  such  cases. 
Our  experience  with  horse,  rabbit,  and  human  serum,  or  blood  trans- 
fusion has  been  insufficient  to  enable  us  to  judge  of  their  merits  as 
preventives  of  the  hemorrhagic  tendency  in  the  icteric.  We  have  seldom 
seen  patients  with  jaundice  due  to  gall-stones  die  from  hemorrhage; 
patients  who  have  died  from  postoperative  hemorrhage  have  nearly 
always  shown  malignant  disease  as  a  complication  at  postmortem.  The 
coagulation  time  of  the  blood  is  of  some  value  in  indicating  whether  or 
not  the  patient  is  liable  to  bleed,  but  it  must  not  be  forgotten  that  the 
coagulation  of  the  blood  is  not  the  only  factor;  the  condition  of  the 
patient's  blood-vessels  is  of  importance,  and  this  cannot  be  foretold 
with  accuracy. 
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ACUTE  PANCREATITIS. 

Although  the  frequency  with  which  cases  of  pancreatitis  have  been 
reported  in  the  hterature  has  greatly  increased  during  the  last  two  or 
three  years,  yet  the  case  reports  show  how  relatively  uncommon  it  is 
for  a  true  diagnosis  to  be  made  before  operation.  Happily  the  need  for 
immediate  operation  is  generally  recognized,  even  though  the  exact 
nature  of  the  trouble  be  in  doubt,  and  this  is  a  great  step  in  the  right 
direction. 

In  the  presence  of  so  grave  an  abdominal  condition  it  is  evident  that 
the  surgeon  will  not  often  be  able  to  obtain  any  detailed  account  of  the 
patient's  previous  history.  Still,  in  many  reported  cases,  there  is  a 
story  of  former  attacks  of  colic  or  vomiting  and  pain;  these  are  gener- 
ally attributed  to  cholelithiasis,  but  this  experience  does  not  always 
hold  good,  for  in  certain  cases  the  gall-bladder  and  bile-ducts  show  no 
evidence  of  disease  at  the  time  of  operation.  In  such  cases  it  is  reason- 
able to  consider  the  previous  attacks  as  pancreatic  in  origin. 

As  regards  the  etiology  of  acute  pancreatitis,  a  study  of  reported 
cases  and  experimental  work  goes  to  confirm  our  previous  conceptions 
of  the  importance  of  infection  of  the  gland  through  its  excretory  duct. 
This  infection,  or  entry  of  intestinal  juice  into  the  ducts  of  the  pancreas, 
activates  the  pancreatic  juice  and  leads  to  autolysis  of  the  cells  and 
gangrene  or  hemorrhage  (Coenen).^ 

In  the  present  state  of  our  knowledge,  it  is  idle  to  consider  hemor- 
rhagic, gangrenous,  or  suppurative  pancreatitis  as  separate  affections; 
we  should  rather  look  upon  acute  pancreatitis  as  a  disease,  which,  if 
not  rapidly  fatal,  leads  to  gangrene  and  suppuration,  the  severity  of  the 
onset  (acute  hemorrhagic  necrosis)  and  the  extent  of  the  subsequent 
changes  being  dependant  on  the  intensity  of  the  causative  factor.  Ac- 
cording to  Opie  and  Meakins,^^  hemorrhagic  pancreatitis  is  primarily 
a  necrosis  of  parenchyma,  the  inflammatory  changes  being  secondary  to 
necrosis  or  infection.  Gangrenous  pancreatitis  is  a  late  stage  of  hemor- 
rhagic necrosis. 

The  most  characteristic  feature  of  the  onset  of  acute  pancreatitis 
is  the  sudden  severity  of  the  symptoms.     Agonizing  epigastric  pain, 
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early  and  persistent  vomiting,  collapse,  and  a  rapid  rising  pulse-rate 
are  the  most  constant  features. 

In  addition  to  these,  persistent  and  uncontrollable  belching  and 
hiccup  are  mentioned  by  Deaver'^  and  Cheney.^  In  8  out  of  Musser's^^ 
9  cases,  dyspnea  was  a  very  striking  symptom.  This  writer  also  men- 
tions an  acute  anemia  of  a  secondary  type,  while  Dreesmann*  speaks 
of  a  characteristic  grayish  complexion,  which  he  attributes  to  the  loss 
or  destruction  of  blood. 

Gobiet^°  has  called  attention  to  the  isolated  distention  of  the  trans- 
verse colon  as  an  early  sign  of  considerable  value;  it  is  also  noted  by 
Albrecht,^  Robertson,^^  and  Deaver.'^  This  is  explained  on  an  anatomic 
basis  by  assuming  that  the  peripancreatic  effusion  infiltrates  the  base 
of  the  transverse  mesocolon  and  injures  the  nerves  lying  between  its 
folds. 

If  the  patient  survives  the  shock  of  the  initial  symptoms,  other  signs 
appear,  of  which  the  most  important  are  the  strikingly  rapid  emacia- 
tion and  the  development  of  an  abdominal  swelling. 

MicheP*  lays  stress  on  the  diagnostic  value  of  this  epigastric  tumor. 
At  first  a  pancreatic  swelling  even  of  considerable  size  will  be  resonant 
on  account  of  the  overlying  stomach  and  colon.  As  the  swelling  en- 
larges, it  either  pushes  the  stomach  down,  causing  an  area  of  dulness 
above  it,  or  it  pushes  its  way  between  the  stomach  and  colon.  By 
injecting  the  lesser  sac  in  the  cadaver,  Michel  was  able  to  show  that  the 
resulting  tumor  always  occupied  the  left  hj^pochondrium,  encroaching 
a  little  on  the  right,  but  never  passing  beyond  a  line  through  the  sternal 
articulation  of  the  tenth  rib. 

In  the  acute  forms  of  pancreatitis  the  matter  is  so  urgent  and  time 
so  precious  that  the  various  laboratory  aids  to  diagnosis  will  rarely  be 
available.  The  surgeon  will  have  to  make  a  prompt  decision,  based  on 
clinical  signs  alone,  for  or  against  operation. 

In  the  treatment  of  acute  pancreatitis  there  is  some  difference  of 
opinion  as  to  whether  immediate  operation  is  desirable  or  not.  The 
slighter  cases  of  acute  pancreatitis  do  not,  according  to  Ochsner,^^ 
require  operation.  Deaver^  holds  that,  while  in  cases  becoming  rap- 
idly and  progressively  worse  operation  may  be  imperative,  it  should 
not  be  undertaken  in  the  state  of  primary  shock  following  the  onset 
of  the  distinctive  symptoms  of  pancreatitis.  Korte^^  is  decidedly  in 
favor  of  early  operation;  he  believes  that  one  should  endeavor  to  operate 
before  the  appearance  of  gangrene  to  procure  an  outlet  for  the  secretions 
and  to  put  a  stop  to  the  advance  of  the  necrosis  if  possible.  Of  16  cases 
operated  on  within  the  first  two  weeks,  11  recovered;  of  14  operated  on 
in  the  third  and  fourth  weeks,  7  died;  while  those  operated  on  in  the 
fifth  to  the  seventh  weeks,  all  died. 

In  21  operations  suppuration  and  inflammation  were  found,  but 
no  necrosis  was  present;  of  these,  16  recovered  and  5  died.  On  the 
other  hand,  there  were  only  2  recoveries  out  of  13  cases  where  the  opera- 
tion showed  extensive  necrosis  of  the  pancreas. 

Korte  looks  upon  necrosis  of  the  pancreas  as  secondary  to  inflamma- 
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tion  or  to  a  primary  hemorrhage,  and  he  points  out  that  this  necrosis 
may  occur  very  early — in  1  case  on  the  fourth  day.  These  cases  of 
early  necrosis  have  a  very  bad  prognosis. 

In  considering  the  indications  for  immediate  operation,  the  difficulty 
of  diagnosis  should  be  remembered.  In  a  large  proportion  of  cases  no 
exact  diagnosis  is  arrived  at,  or  the  perforation  of  one  of  the  viscera, 
stomach,  duodenum,  gall-bladder,  or  appendix,  is  suspected.  In  such 
as  these  most  surgeons  would  advise  immediate  operation.  Also,  as 
Battle^  has  pointed  out,  immediate  laparotomy  is  justified  for  the  sole 
purpose  of  relieving  the  intense  pain. 

If  early  operation  is  decided  upon,  a  median  abdominal  incision  is 
the  method  of  choice.  If  the  diagnosis  was  before  in  doubt,  the  pres- 
ence of  areas  of  fat  necrosis,  when  present,  and  a  bloody  serous  exudate 
will  now  lead  one  in  the  right  direction.  Ransohoff^^  records  3  cases  of 
"ultra-acute"  pancreatitis,  in  which  the  effusion  of  blood  with  clots  was 
very  noticeable,  in  1  being  so  profuse  as  to  suggest  the  rupture  of  an 
aneurysm.  In  only  1  of  his  cases  was  fat  necrosis  present  (about  twenty- 
four  hours  from  the  beginning  of  the  attack). 

Most  surgeons  agree  that  the  peritoneal  exudate  should  be  mopped 
out,  the  pancreas  itself  exposed  through  the  gastrocolic  omentum,  and 
incisions  made  into  the  substance  of  the  gland  to  allow  of  a  free 
escape  of  the  inflammatory  exudate,  which  is  to  be  conducted  to  the 
surface  by  means  of  rubber  tubes  protected  by  gauze  packing.  Battle,^ 
however,  thinks  that  better  results  will  be  obtained  on  the  average  from 
simple  drainage  of  the  peritoneum  than  from  more  elaborate  operations, 
such  as  incision  of  the  gland,  etc.,  though  he  admits  that  incision  of 
the  pancreas  and  drainage  is  the  ideal.  Korte  says  that  it  is  essential 
in  all  operations  for  acute  pancreatitis  to  avoid  all  unnecessary  search- 
ing among  the  distended  loops  of  intestine;  the  sooner  the  inflamed 
pancreas  is  recognized  and  laid  open  the  better  are  the  prospects  of 
success.  This  need  for  care  is  also  emphasized  by  Ochsner,  who  ad- 
vises limiting  the  operation  to  drainage  of  areas  of  infection  and  necrosis, 
to  the  control  of  hemorrhage,  and  drainage  of  the  entire  area.  If 
jaundice  is  present,  simple  drainage  of  the  gall-bladder,  with  the  removal 
of  loose  stones,  is  indicated,  but  it  is  better  not  to  interfere  with  stones 
impacted  in  the  ducts. 

It  is  true  that  in  several  cases  recovery  has  ensued  though  the  pan- 
creas has  not  been  exposed  at  the  operation.  Albrecht  records  a  recov- 
ery after  simply  introducing  a  tube  into  the  distended  transverse  colon, 
and  Tietze^^  one  after  cecostomy  and  another  after  entero-anastomosis; 
both  of  his  patients  showed  fat  necrosis. 

In  the  later  stages  of  the  disease,  when  peripancreatic  suppuration 
has  occurred,  and  tends  to  spread  toward  the  left,  a  left  lumbar  incision 
is  preferred  by  Deaver  and  Korte.  This  allows  of  dependent  drainage 
and  avoids  the  risk  of  infecting  the  peritoneal  cavity. 

In  the  subsequent  progress  of  these  cases,  Korte  calls  attention  to  the 
occurrence  of  severe  hemorrhage  from  the  wound  from  one  to  five  weeks 
after  the  operation.     This  rapidly  led  to  death  in  6  of  his  cases. 
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CHRONIC  PANCREATITIS. 

It  is  in  this  affection  that  the  various  functional  and  laboratory 
tests  have  their  chief  value.  Around  this  subject  a  voluminous  litera- 
ture has  accumulated  during  the  past  few  years,  dealing  more  especi- 
ally with  Cammidge's  reaction. 

Schwartz,^^  reporting  from  Eiselsberg's  clinic,  is  impressed  with 
the  value  of  these  tests  (Sahli's  glutoid  capsule,  Schlecht's  trypsin  test, 
etc.),  especially  Cammidge's  reaction,  which  was  confirmed  by  the 
ultimate  course  of  the  cases.  Kehr^-  places  great  reliance  on  Cammidge's 
reaction ;  in  fact,  he  regards  a  positive  reaction  after  four  weeks'  medical 
treatment  as  an  indication  for  operation  in  the  "latent"  stage  of  gall- 
stones. Deaver^"  found  the  Cammidge  reaction  positive  in  4  out  of  19 
cases.  Roughly  speaking,  in  all  the  cases  in  which  the  condition  of  the 
pancreas  was  determined  accurately  at  the  time  of  operation,  the 
Cammidge  reaction  was  positive  only  about  two  and  a  half  times  as 
frequently  when  the  pancreas  was  affected  as  when  it  was  not. 

Sailer's^^  experience  leads  him  to  think  that  Loewy's  test  (mydriasis 
after  instillation  of  adrenalin)  is  extremely  doubtful;  examination  of 
the  duodenal  contents  (after  administration  of  oil)  is  difficult  and  at 
present  not  sufficiently  conclusive;  the  test  for  trypsin  in  the  feces 
(Miiller-Schlecht)  is  simple,  but  the  results  vary;  as  to  Sahli's  capsules, 
no  definite  conclusions  can  be  drawn,  either  from  a  positive  or  negative 
result,  and  the  same  applies  to  the  nuclei  test  of  Schmidt.  Pilcher,^^ 
in  a  careful  study  of  the  question  in  Mayo's  clinic,  concludes,  that  a 
typically  positive  reaction,  with  a  negative  control,  is  almost  pathogenic 
of  pancreatic  derangement;  the  converse  is  not  shown. 

These  findings  of  Pilcher  led  to  further  investigations  in  the  patho- 
logic department  of  St.  Mary's  Hospital  (Mayo  chnic)  under  the  direc- 
tion of  Wilson. ^^  In  this  study  the  personal  equation  of  the  investi- 
gator was  eliminated  by  having  the  end  reactions  classified  by  one  who 
knew  nothing  of  the  patient.  Working  on  these  lines,  and  following 
Cammidge's  technic,  he  examined  26  cases  of  pancreatitis,  of  which 
35  per  cent,  were  positive.  Among  74  patients  who  were  known  to  have 
no  pancreatic  disease,  but  were  suffering  from  some  other  abdominal  or 
pelvic  lesion,  47  per  cent,  gave  positive  reactions.  There  were  207 
patients  who  in  all  probability  had  no  pancreatitis;  among  these  35 
per  cent,  were  found  to  give  a  positive  reaction.  Of  17  healthy  individ- 
uals, 30  per  cent,  were  positive. 

Wilson  concludes  that  if  knowledge  of  the  clinical  histories  and 
other  factors  of  the  personal  equation  be  eliminated,  the  results,  as  a 
means  of  diagnosing  pancreatic  disease,  are  both  valueless  and  mis- 
leading. 

Kinnicutt's^^  conclusions,  that  the  reaction  is  not  pathognomonic, 
but  is  strongly  suggestive  of  inflammatory  and  destructive  lesions  of  the 
pancreas,  appear  to  express  very  fairly  the  general  opinion  on  this 
matter. 

The  leading  and  most  constant  symptom,  according  to  Deaver,'^" 
is  pain,  which  was  absent  in  only  3  out  of  38  cases  of  chronic  pancreatitis 
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without  gall-stones.  It  varies  from  a  dull  discomfort  or  ache  to  a 
sharp  lancinating  or  colicky  pain  like  gall-stone  colic.  In  12  cases  the 
pain  was  severe.  In  the  majority  of  cases  where  the  pain  was  colicky 
the  gall-bladder  was  diseased.  Nausea  or  vomiting,  or  both,  comes 
next  to  pain  in  frequency;  it  is  not  characteristic.  Jaundice  is  the  third 
important  symptom.  It  was,  or  had  been,  present  in  24  cases.  This 
is  not  necessarily  due  to  mechanical  obstruction  of  the  common  duct, 
as  it  passes  through  the  head  of  the  pancreas,  as  it  does  in  two-thirds  of 
the  cases,  but  may  be  due  to  disease  of  the  bile-passages  themselves  or 
an  extension  from  catarrh  of  the  duodenum.  The  association  of  jaun- 
dice and  rapid  wasting  which  may  occur  simulates  malignant  disease. 

Other  symptoms  are  loss  of  weight,  shght  fever,  and  constipation. 
The  treatment  should  be  at  first  chiefly  dietetic,  and  is  directed  to  the 
causes  of  the  condition  if  known.  Operative  treatment  is  indicated  by 
continued  loss  of  weight,  persistence  of  indigestion,  recurring  exacerba- 
tions, jaundice,  or  a  lowered  tolerance  for  carbohydrates. 

Gobiet^''  classifies  the  surgical  treatment  in  three  groups: 

(1)  Treatment  Based  on  Symptoms. — Cholecystostomy  and  cholecyst- 
enterostomy  for  biliary  obstruction,  due  to  compression  of  the  common 
duct  by  enlargement  of  the  head  of  the  pancreas.  Gastro-enterostomy 
in  rare  cases  of  compression  of  the  duodenum  from  a  like  cause. 

In  a  case  reported  by  Reynier  and  Masson-^  the  pyloric  obstruction 
was  found  to  be  due  to  a  small  aberrant  lobule  of  pancreas  lying  beneath 
the  mucosa  of  the  pylorus,  while  in  Lerat's^^  case  the  duodenum  was 
narrowed  by  an  annular  pancreas;  here  the  constricting  ring  of  pancreatic 
tissue  was  removed. 

(2)  Treatment  Based  on  the  Cause  of  the  Pancreatitis. — As  the  major- 
ity of  cases  are  due  to  biliary  infection,  and  as  treatment  of  the  lithiasis 
cures  the  resulting  pancreatitis,  he  advocates  "  hepaticus  drainage " 
(Kehr).  He  favors  cholecystectomy  (because  the  gall-bladder  is  so 
often  useless  for  drainage)  or  cholecystenterostomy. 

(3)  Operations  on  the  Pancreas  Itself. — These  may  involve  incision 
or  even  excision  of  part  of  the  gland.  Incision  may  be  needed  when 
calculi  are  felt  in  the  ducts.  He  quotes  Martina,  who  incised  the 
thickened  peritoneum  over  the  enlarged  pancreas,  thus  procuring  relief 
from  pain. 

The  majority  of  surgeons  follow  Robson  in  preferring  cholecystos- 
tomy or,  if  permanent  drainage  is  required,  cystenterostomy,  if  the 
gall-bladder  is  sufficiently  healthy. 

Link^'^  reports  a  case  of  chronic  pancreatitis  associated  with  a  diffuse 
deposit  of  calculi  throughout  the  organ,  which  he  treated  by  pancrea- 
tostomy.  The  patient  was  a  young  woman,  who  had  suffered  since  she 
was  a  little  girl  with  occasional  spells  of  vomiting.  For  the  last  five 
months  she  had  been  worse  and  suffered  continually;  any  slight  exertion 
would  bring  on  a  paroxysm  of  pain  in  the  left  side  on  a  level  with  the 
kidney,  and  down  the  course  of  the  ureter.  Examination  revealed 
nothing  but  local  tenderness  under  the  left  costal  margin  and  along  the 
left  ureter.     As  the  symptoms  suggested  diseases  of  the  left  kidney, 
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this  was  first  explored  through  a  lumbar  incision.  The  kidney  itself 
appeared  to  be  fairly  healthy,  but  in  close  relation  with  it  "was  a 
peculiar,  pointed  object,  which  felt  like  a  bag  of  fine  sand.  It  was  about 
the  size  and  shape  of  a  moderately  distended  gall-bladder.  It  occupied 
the  anatomic  position  of  the  tail  of  the  pancreas,  and  was  recognized 
as  such."  This  wound  was  closed,  and  an  abdominal  incision  made 
through  which  the  gall-bladder,  ducts,  and  stomach  were  found  to  be 
normal. 

The  pancreas  was  explored  through  an  opening  in  the  transverse 
mesocolon.  It  was  found  symmetrically  enlarged  and  felt  like  a  bag 
filled  with  sand.  Since  it  was  apparent  that  the  stony  deposits  in  the 
parenchyma  could  not  be  removed,  it  was  decided  to  attempt  direct 
drainage.  The  peritoneum  over  the  pancreas  was  incised,  and  the  tail 
of  the  gland  enucleated  until  the  superior  mesenteric  vessels  were 
reached.  This  was  sufficient  to  allow  the  tail  to  be  brought  out  of  the 
wound.  After  packing  the  wound  with  sponges,  the  tail  of  the  pancreas 
was  split  longitudinally,  opening  the  duct  of  Wirsung,  which  was  found 
to  be  dilated  and  filled  with  small  facetted  stones.  These  stones  were 
removed  and  a  No.  16  French  soft  catheter  placed  in  the  duct  and  the 
gland  carefully  closed  around  it.  The  opening  in  the  mesocolon  was 
closed  and  stitched  to  the  pancreas,  and  the  suture  line  in  the  pancreas 
was  covered  with  omentum  and  a  gauze  drain  placed  below  the  pan- 
creas. An  ordinary  rubber  condum  was  tied  over  the  end  of  the  rubber 
tube  to  collect  the  secretion. 

The  result  of  this  operation  was  verj^  satisfactory,  the  patient  gained 
weight  and  had  no  further  attacks  of  pain.  The  quantity  of  fluid  dis- 
charged externally  gradually  diminished,  and  at  the  time  of  the  report 
amounted  to  only  a  few  ounces  daily. 

CYSTS  AND  PSEUDOCYSTS  OF  THE  PANCREAS. 

A  large  example  of  the  former  is  reported  by  Hirst  and  ^'eeder.^^ 
At  the  operation  the  cyst  was  found  to  lie  in  the  lesser  peritoneal  cavity 
and  was  free  from  adhesions,  being  attached  by  a  pedicle  to  the  head  of 
the  pancreas.  After  excision,  the  wall  of  the  cyst  was  found  to  contain 
pancreatic  tissue,  and  its  contents  showed  the  presence  of  enzymes. 

Korte^**^  reports  6  cases  of  inflammatory  pseudocysts  treated  by 
marsupialization.  In  all  these  cases  there  had  been  previous  symptoms 
suggesting  gall-stone  colic.  A  case  in  which  a  pseudocyst  followed  an 
attack  of  acute  pancreatitis  is  recorded  by  Stoney.-'-'  The  first  opera- 
tion was  undertaken  for  symptoms  of  biliary  colic  with  slight  jaundice 
and  elevated  temperature.  The  gall-bladder  and  ducts  were  found  to  be 
normal,  the  pancreas  was  large  and  hard,  and  fat  necrosis  was  present. 
Cholecystostomy  was  performed,  and  a  week  later  several  small  stones 
escaped.  Six  weeks  later  a  swelling  appeared  in  the  left  hypoehondrium 
and  increased  to  the  size  of  a  football.  This  was  found  to  be  a  large  tense 
cyst,  presenting  above  the  stomach.  It  was  incised  antl  drained.  Tell- 
ing and  Dobson^°  have  recorded  a  pancreatic  cyst,  lined  with  cylindric 
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epithelium,  in  a  child  of  cloven,  while  C'onolly'^  found  a  large  one  in  an 
infant  aged  fourteen  months. 

Following  operations  upon  the  pancreas,  more  especially  after  drain- 
age of  cysts,  there  is  frequently  a  continued  discharge  from  the  wound, 
which,  by  reason  of  the  contained  digestive  ferments,  is  intensely  irri- 
tating to  the  skin.  In  such  cases  a  strict  antidiabetic  diet  is  advised  by 
Wolgemuth.  Ointments  applied  to  the  skin  should  have  a  basis  of 
paraffin  rather  than  one  of  animal  fat,  which  is  rapidly  digested  and 
serves  only  to  increase  the  irritation. 

TUMORS  OF  THE  PANCREAS. 

Cancer  of  the  body  of  the  pancreas  forms  the  subject  of  an  article 
by  Leriche,^*^  who  reports  3  cases  of  his  own  and  has  collected  16  other 
cases  from  the  French  literature.  In  the  majority  of  cases  the  onset  is 
marked  by  severe  pain  in  the  left  hypochondrium,  spreading  to  the 
midline,  and  radiating  to  the  back,  chest,  and  shoulder.  These  at- 
tacks of  pain  become  more  frequent  and  prolonged,  and  may  closely 
resemble  the  crises  of  tabes.  He  explains  the  pain  by  the  close  relation 
of  the  tumor  to  the  celiac  plexus.  Leriche  suggests  the  feasibility  of  an 
operation  for  these  cases,  which  involves  dissecting  up  the  tail  and  body 
of  the  pancreas  as  far  as  the  neck. 

Korte^^^  has  recorded  a  case  of  pedunculated  fibroma  of  the  pancreas 
which  was  successfully  extirpated. 

The  successful  removal  of  a  sarcoma  from  the  head  of  the  pancreas 
is  reported  by  Sherren.-^  The  tumor  was  shelled  out  of  the  pancreatic 
tissue;  the  patient  was  well  at  the  time  of  the  report,  about  one  and  a 
half  years  later.  A  large  polycystic  sarcoma  of  the  pancreas  is  reported 
by  Villard  and  Stefani.^^  In  this  case  the  cyst  was  marsupialized; 
death  occurred  on  the  seventh  day. 

A  case  in  which  resection  of  the  pancreas  was  successfully  practised 
for  the  removal  of  a  primary  solid  tumor  (benign  cystadenoma)  is 
recorded  by  Finney.^  At  the  operation  the  tumor  wa^  found  to  be  about 
the  size  of  a  lemon,  and  involved  the  whole  middle  portion  of  the  gland. 
At  either  end  there  was  left  a  little  apparently  normal  glandular  struc- 
ture. The  tumor  was  excised  with  the  whole  middle  portion  of  the  gland, 
the  remaining  portions  of  the  head  and  tail  being  then  carefully  sutured 
together.  The  patient  made  a  good  recovery,  though  a  fistula  devel- 
oped and  discharged  for  about  three  months. 

Finney  also  collected  from  the  literature  16  other  cases  of  primary 
tumor  of  the  pancreas  which  had  come  to  operation.  In  3  cases  the 
gland  was  completely  divided  and  then  sutured;  all  three  recovered. 

A  noteworthy  feature  in  the  history  of  many  of  these  cases  is  the 
mobility  of  the  pancreatic  tumor.  This  is  noted  by  Korte,  Sherren, 
and  Finney,  who  also  states  that  in  over  25  per  cent,  of  the  cases  he 
collected  from  the  literature  the  tumor  was  extremely  movable. 

For  the  purpose  of  draining  the  gland  after  partial  pancreatectomy, 
or  as  a  means  of  affording  relief  in  cases  where  there  is  an  obstruction  at 
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the  mouth  of  the  pancreatic  duct  which  cannot  be  removed,  Coffey'  has 
devised  an  operation  which  he  designates  pancreato-enterostomy.  The 
method  consists  in  the  insertion  of  the  cut  end  of  the  pancreas  into  a 
loop  of  intestine,  the  end  of  which  has  been  turned  in  so  as  to  provide 
a  complete  peritoneal  collar  to  clasp  the  pancreas.  Since  the  caliber 
of  the  small  intestine  is  generally  too  small  to  accommodate  the  pancreas, 
he  sutures  two  parallel  limbs  of  intestine  together  in  such  a  manner  as 
to  convert  them  into  a  single  tube  of  wide  caliber.  (The  method  closely 
resembles  that  employed  in  Finney's  gastroduodenostomy  or  pyloro- 
plasty, with  the  exception  that  the  apex  of  the  loop  is  left  open.)  The 
open  end  of  this  tube  is  then  folded  in  by  means  of  temporary  traction 
sutures,  and  the  cut  end  of  the  pancreas,  after  being  prepared  by  strip- 
ping the  glandular  tissue  from  the  duct  so  as  to  leave  about  h  inch  pro- 
jecting, is  inserted  within  it  and  fixed  by  sutures,  which  are  finally 
buried  by  further  infolding  the  intestinal  tube.  Animal  experiments 
show  the  feasibility  of  the  method. 
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CHAPTER  CXXX. 
SURGERY  OF  THE  SPLEEN.* 

By  Sir  Berkeley  G.  A.  Moynihan,  F.R.C.S.,  and  H.  Upcott,  F.R.C.S., 

Leeds,  England.  Hull,  England. 

Prominent  among  the  recent  articles  on  this  subject  is  one  by 
Mayo/*  in  which  he  gives  the  results  of  his  experience  in  the  surgery  of 
the  spleen.  Recent  investigations  lead  him  to  suggest  that  many  of 
the  anemias  and  associated  blood  states  may  ultimately  be  best  treated 
by  operative  procedures  directed  to  the  spleen  and  other  blood-forming 
organs. 

In  operations  on  the  spleen  he  considers  that  a  most  important  step 
is  to  grasp  the  vascular  pedicle  temporarily  in  the  rubber-covered 
elastic  clamps.  If  partial  resection  only  is  to  be  done,  this  temporary 
compression  seems  harmless. 

It  has  been  shown  experimentally  that  reduction  of  the  blood-sup- 
ply by  ligation  of  some  of  the  arterial  branches  entering  the  spleen 
results  in  atrophy  of  the  organ,  and  as  long  as  the  veins  are  left  intact 
necrosis  will  not  occur. 

Mayo  suggests  this  ligation  of  some  of  the  branches  of  the  splenic 
artery  in  place  of  partial  splenectomy  as  a  means  of  reducing  the  size 
of  the  spleen. 

He  reports  10  splenectomies  with  9  recoveries.  One  was  a  huge 
lymphosarcoma;  the  patient  was  well  three  and  a  half  years  later. 
One  patient  recovered  from  splenectomy  for  primary  tuberculosis  of 
the  spleen,  but  the  later  history  was  not  known.  Four  cases  of  splenic 
anemia  were  all  cured  or  greatly  benefited  by  splenectomy.  There 
were  2  cases  of  Banti's  disease,  1  of  which  died  from  hemorrhage  and 
shock  twelve  hours  after  the  operation.  The  2  remaining  operations 
were  for  splenomegaly  of  unknown  origin;  both  recovered. 

In  connection  with  Mayo's  remark  on  the  harmlessness  of  tempo- 
rary clamping  of  the  pedicle,  it  may  be  noted  that  Sheldon^^  advises  the 
temporary  application  of  flexible  clamps  to  the  pedicle  in  the  treatment 
of  wounds  of  the  spleen.  The  clamp  should  be  left  in  place  four  hours 
and  then  loosened,  when  re-establishment  of  the  circulation  will  take 
place,  though  bleeding  will  not  recur.  Experiments  on  dogs  showed  that 
the  circulation  through  the  spleen  might  be  arrested  for  six  hours  with- 
out necrosis  resulting,  provided  that  no  attempt  was  made  to  suture  or 
pack  the  wounds. 

*  Supplementary  to  Chapter  LII.,  Vol.  III.,  p.  1068. 
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Kirchner^^  describes  a  method  of  treating  hemorrhage  from  the 
spleen  by  suture  and  encapsulation  instead  of  splenectomy.  The 
spleen  is  delivered  into  the  wound  and  the  edges  of  the  rupture  approxi- 
mated with  deep  sutures;  the  wounded  part  of  the  spleen  is  then  wrapped 
in  omentum,  returned  to  the  abdomen,  and  fixed  in  position  by  gauze 
packs.  He  reports  1  case  of  bullet  wound  and  3  ruptures  treated  thus, 
with  1  death. 

An  interesting  commentary  on  these  methods  is  afforded  b}'  a  case 
rejoorted  by  Lukis,^^  where  operation  forty-two  hours  after  the  injury- 
showed  that  the  hemorrhage  had  ceased  spontaneouslj",  though  the 
spleen  was  badly  lacerated  and  held  in  place  by  a  mere  strand  of  mesen- 
tery. The  bleeding  from  a  ruptured  malarial  spleen  is  slower  than  from 
a  lacerated  healthy  organ;  this  is  attributed  by  Solieri--  to  the  large 
amount  of  connective  tissue  found  in  these  enlarged  spleens. 

Levy^'^  has  called  attention  to  the  value  of  pain  in  the  left  shoulder 
as  an  aid  to  the  diagnosis  of  injury  to  the  spleen.  This  is  explained  by 
the  association  of  the  phrenic  with  the  fourth  cervical  nerve.  He 
thinks  this  sign  may  be  of  use  in  cases  where  there  is  so  much  abdominal 
distention  and  pain  that  a  local  examination  is  unsatisfactory. 

A  useful  comparison  between  bullet  and  stab  wounds  of  the  spleen 
is  drawn  by  Thevenot.^^  He  gives  tables  sho^ang  the  results  of  treat- 
ment in  71  cases: 

Bullet  wounds.  Stab  wounds. 

Cases.  Died.  Cases.  Died. 

Splenectomy 26  12  7  2 

Suture 4  1  IS  3 

Tamponade J_2  _6  4  0 

Totals 42  19  29  5 

Suture  appears  to  be  the  method  of  choice  in  stab  wounds.  If  there 
is  a  wound  of  the  thoracic  wall  the  transpleural  route  will  be  sufficient 
if  the  opening  in  the  diaphragm  be  enlarged.  In  cases  where  the  spleen 
is  wounded  by  a  bullet,  it  is  often  so  lacerated  that  suture  is  impossible 
and  splenectomy  is  demanded.  This  has  the  further  advantage  of 
giving  more  room  and  so  facilitating  the  search  for  wounds  of  other 
viscera.  In  only  2  of  the  69  cases  of  bullet  wounds  collected  by  Girgolaw^ 
was  the  spleen  the  onlj'  organ  injured. 

In  Oppel's^^  case  both  splenectomy  and  nephrectomy  were  success- 
fully performed  on  account  of  the  injuries  inflicted  bj^  a  revolver  bullet. 
A  similar  procedure  was  necessary  in  a  case  recorded  by  Caplesco^  on 
account  of  subcutaneous  laceration  of  the  spleen  and  left  kidney.  This 
patient  also  recovered. 

In  the  case  of  a  bullet  wound  of  the  spleen  entering  through  the 
thorax  the  transpleural  route  will  not  be  sufficient.  Such  a  case  is  de- 
scribed b}^  Halstead;^°  on  opening  the  thorax  both  the  jiericardium  and 
diaphragm  were  found  to  be  wounded,  and  through  the  latter  blood  was 
escaping  from  the  abdominal  cavity.  Both  wounds  were  sutured  and 
the  abdomen  explored  through  a  fresh  incision.  The  spleen  was  found 
torn  into  several  fragments  and  was  removed;  the  patient  recovered. 
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ECTOPIC  SPLEEN. 

Maclaren^^  relates  the  interesting  case  of  a  woman,  aged  fifty-one, 
who  suffered  from  attacks  of  palpitation,  dyspnea,  and  depression. 
Examination  revealed  an  irregular  tumor  fixed  in  the  right  side  of  the 
pelvis.  Operation  showed  the  tumor  to  be  a  wandering  spleen  with  a 
twisted  pedicle.  He  mentions  a  case  in  which  Ritchie  was  able  cor- 
rectly to  diagnose  a  spleen  in  the  pelvis  by  recognizing  the  notch. 

In  Maclaren's  case  the  pedicle  was  10  inches  long  and  had  under- 
gone two  complete  turns;  this  was  not  enough  to  interfere  with  blood- 
supply,  and  the  spleen  was  normal  in  size  and  consistency.  Examples 
of  pelvic  spleen,  with  acute  torsion  of  the  pedicle,  have  recently  been 
recorded  by  Solieri,  Paterson,^°  and  Macdonald  and  Mackay.^*^  In  all 
these  cases  splenectomy  was  undertaken,  with  recovery. 

Johnston^-  has  collected  18  cases  of  splenectomy  without  a  death  for 
ectopic  spleen  with  twisted  pedicle  between  1900  and  1908. 

NON-PARASITIC  CYSTS. 

The  ideal  treatment  for  these  is,  according  to  Bircher,^  resection  of 
the  cyst.  Among  33  cases  of  non-parasitic  cyst  treated  surgically  there 
were  4  resections  with  1  death.  On  the  other  hand,  splenectomy  ap- 
pears to  be  safer  (15  cases  without  a  death).  Johnston  brings  this 
total  up  to  19  splenectomies  without  a  death. 

Finkelstein^  gives  the  results  of  surgical  treatment  in  66  cases: 

Cases.  Deaths. 

Puncture  or  opening  with  caustics 11  2 

Incision  and  drainage 19  1 

Resection  of  cyst 7  1 

Splenectomy 27  2 

Various  other  methods 2  _1  - 

~66  ~7 

A  multilocular  cystic  spleen  removed  by  splenectomy  is  reported  by 
Coenen.^  The  organ  contained  very  numerous  cysts  of  variable  size, 
with  clear  contents.  He  thinks  the  cysts  were  of  lymphangiectatic 
origin.  A  very  similar  case  is  recorded  by  Fowler,^  which  he  regards  as 
more  in  the  nature  of  a  new-growth — a  lymphangioma. 

SARCOMA. 

Bush^  records  the  case  of  a  man  with  a  hard  irregular  tumor  in  the 
left  hypochondrium,  descending  toward  the  umbilicus  on  deep  inspira- 
tion. While  he  was  under  observation  he  went  for  a  long  ride  on  a 
street  car,  and  on  his  return  complained  of  an  increase  of  pain.  During 
the  night  he  was  heard  to  fall,  and  was  found  in  a  fainting  condition. 
In  the  njorning  he  was  collapsed,  restless,  thirsty,  and  cyanosed,  with 
a  rapid  pulse.  The  abdomen  was  slightly  distended,  rigid  on  the  left 
side,  tender,  and  showed  movable  dulness. 
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At  operation  the  spleen  showed  some  whitish  bosses  on  its  surface,  suggesting 
sarcoma.  It  was  ruptured  on  its  mesial  aspect.  The  rent  was  temporarily  packed 
with  gauze  and  splenectomy  was  performed  during  the  next  week,  when  his  condition 
had  improved. 

The  man  recovered  from  the  operation,  but  died  three  or  four  months  later  from 
metastases. 

Among  Johnston's  statistics  are  12  splenectomies  for  sarcoma  with  3  recoveries. 

PRIMARY   TUBERCULOSIS. 

Twelve  cases  of  splenectomy  for  tuberculosis  of  the  spleen  with  4 
deaths  have  been  collected  by  Fischer.'^  He  considers  that  these  deaths 
should  not  be  entirely  attributed  to  the  operation,  which  affords  the  only 
hope  of  cure,  for  the  course  of  the  disease  without  intervention  is  fatal. 

Fischer's  own  case  is  interesting,  for  the  patient  came  to  be  cured 
of  a  ventral  hernia  in  the  scar  one  year  after  the  splenectomy.  At  the 
second  operation  the  opportunity  was  taken  to  examine  the  interior  of 
the  abdomen,  and  it  was  found  to  be  free  from  all  evidence  of  tubercle. 

SPLENIC  ANEMIA  AND  BANTI'S  DISEASE. 

Banti^  has  made  a  careful  study  of  50  cases,  made  up  of  32  females  and 
18  males.  Twenty-six  of  his  patients  had  always  enjoyed  previous  good 
health,  and  in  all  the  histories  there  is  a  complete  absence  of  former 
gastric  trouble,  diseases  of  the  liver  or  ducts,  malaria  or  lues. 

He  divides  the  course  of  the  disease  into  three  periods.  The  first 
period  may  last  from  three  to  five  years,  even  as  long  as  twelve,  and  is 
characterized  by  gradual  enlargement  of  the  spleen.  Less  constant, 
often  only  slight  or  late  in  the  disease,  is  anemia.  This  is  secondary  in 
type,  the  color  index  is  lowered,  a  true  leukocytosis  never  exists,  a  total 
leukopenia  is  frequent,  but  not  constant;  there  is  an  absolute  or  relative 
increase  in  mononuclears  even  in  extreme  leukopenia;  normoblasts  and 
myelocytes  are  absent. 

In  the  second  period  there  is  a  diminution  in  the  quantitj'  and  an 
increased  concentration  of  urine;  the  liver  enlarges,  but  the  spleen  re- 
mains about  the  same.     This  stage  may  last  several  years. 

The  third  period  is  marked  by  the  onset  of  painless  ascites,  the  fluid 
having  the  characters  of  a  transudate.  At  this  period  the  liver  shrinks 
and  becomes  cirrhotic.  There  is  no  true  icterus,  but  the  skin  becomes 
clay  colored  and  hemorrhages  may  be  observed.  Death  follows  gener- 
ally from  hemorrhage,  or  auto-intoxication  from  liver  atrophy. 

In  the  treatment  drugs  are  absolutely  worthless  and  .-r-rays  no 
better.  The  onl,y  efficacious  treatment  is  splenectomy.  If  this  is 
done  in  the  first  period,  the  anemia  and  hyposthenia  disappear;  and, 
further,  this  cure  appears  to  be  lasting,  for  he  has  observed  cases 
thirty-five,  six,  and  five  years  after  with  no  recurrence. 

If  in  the  second  period,  the  anemia  appears  to  be  cured,  while  the 
commencing  cirrhosis  may  be  staj^ed. 

In  the  third  stage  either  splenectomy,  splenectomy  and  Talma's 
operation  (Torsini),  or  splenopexy  (Schiassi,  Rossi)  have  been  carried 
out.     Those  patients  who  survived  the  operation  appeared  to  be  cured. 
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The  following  table  includes  Banti's  own  and  collected  cases  of 
splenectomy : 

Cases.  Recovered. 

First  period 4  3 

Second  period 22  13 

Third  period 4  1 

In  addition  to  these  there  were  4  cases  of  splenectomy  combined 
with  Talma's  operation  with  2  recoveries,  and  2  cases  of  splenopexy 
with  recovery. 

He  urges  operation  in  the  first  period  of  the  disease,  when  the  mortal- 
ity is  25  per  cent.  In  the  second  stage  it  is  40  per  cent.,  and  in  the 
third,  60  per  cent. 

It  has  been  suggested  by  HilP^  that  there  are  two  types  of  splenic 
anemia,  which  he  terms  the  "hemolytic"  and  "cachectic"  types.  He 
gives  the  following  table  of  differentiation: 

Symptoms.  "Hemolytic."  "Cachectic." 

Pigmentation Common.  Never. 

Hematemesis Common.  Rare. 

Other  hemorrhages Rare.  Common. 

Relative  lymphocytosis Only  with  marked  leukopenia.  With  slight   leukopenia. 

Myelocytes May  occur.  Never. 

Normoblasts May  be  numerous.  Few  are  not  rare. 

Megaloblasts May  be  numerous.  Never. 

Color  index Often  one  or  above.  Rarely  .9,  never  above  1. 

Falling  count  with  rising  in- 
dex   Almost  always.  Never. 

It  will  be  seen  that  the  blood  changes  in  the  hemolytic  type  resemble 
those  of  pernicious  anemia. 

Splenectomy  cures  the  cachectic,  but  not  the  hemolytic  type,  though 
it  may  relieve  symptoms  and  delay  the  commoner  causes  of  death. 

Sutherland  and  Burghard^^  report  2  cases  of  splenectomy  for  splenic 
anemia  in  children.  They  accept,  as  the  essential  characters  of  the  dis- 
ease: (1)  anemia  of  the  chlorotic  type;  (2)  absence  of  leukocytosis, 
usually  leukopenia;  (3)  considerable  enlargement  of  spleen  not  due  to 
any  other  known  cause. 

The  appearance  of  patients  suffering  from  this  affection,  profound 
pallor  and  a  creamy  tint  of  the  skin,  is  very  striking.  They  express  the 
hope  that  it  may  be  possible  to  regard  the  rapid  disappearance  of  all 
symptoms  after  splenectomy  as  another  criterion.  They  are  also  in- 
clined to  think  that  the  juvenile  type  of  splenic  anemia  tends  to  run  a 
more  acute  course  than  in  adults.  Hematemesis  is  less  common  in 
children. 

The  2  cases  reported  were  girls  aged  twelve  and  six.  The  first  case 
was  operated  on  in  1906,  after  rc-rays  had  been  used  with  no  benefit. 
She  was  seen  four  years  later,  quite  well.  The  second  case  was  greatly 
improved  at  the  time  of  the  report,  two  months  after  operation.  In  each 
case  the  red  blood-cell  count  reached  normal  a  few  weeks  after  the  opera- 
tion, and  the  hemoglobin  showed  a  rapid  improvement. 
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As  regards  the  technic  of  the  operation,  Burgharcl  first  divided  the 
gastrosplenic  omentum  between  forceps:  this  allowed  the  spleen  to  be 
further  rotated  outward,  and  brought  the  lienorenal  ligament  within 
easy  reach.  This  was  clamped  in  two  places  and  divided.  He  recom- 
mends that  the  branches  of  the  splenic  artery  in  the  lienorenal  ligament 
should  be  ligated  as  soon  as  they  are  divided,  otherwise  the  ligament 
retracts  and  is  difficult  to  reach. 

They  conclude  by  saying  that  a  preliminary  course  of  medical  treat- 
ment will  naturally  be  adopted  in  all  cases  of  splenic  anemia,  but  expe- 
rience has  shown  that  it  is  never  curative,  and  if  the  diagnosis  is  clear, 
splenectomy  should  not  be  unduly  delayed. 
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CHAPTER  CXXXI. 

DISEASES  OF  THE  RECTUM.^ 

By  Robert  Abbe,  M.  D., 

New  York. 

The  recent  advances  in  proctology  have  made  more  evident  the 
necessity  for  thorough  examination  of  this  portion  of  the  body  before 
making  a  diagnosis  or  attempting  treatment.  The  main  advantage  that 
the  proctologist  has  over  the  general  practitioner  in  the  treatment  of 
these  conditions  comes  from  the  more  thorough  examination  which  he 
gives  his  patient,  and  hence  more  accurate  and  early  diagnosis,  and 
helpful  treatment.  The  methods  of  examination  have  not  changed  so 
much  recently,  but  the  value  of  the  proctoscope  has  become  more  evi- 
dent. 

Rectal  and  sigmoid  examination  should  be  made  in  all  persistent 
constipations  and  diarrheas;  and  in  all  conditions  with  a  discharge  of 
blood  and  glairy  mucus,  as  well  as  in  those  in  which  pain  and  more  ob- 
vious symptoms  indicate  it.  It  is  the  early  diagnosis,  dependent  on  the 
early  thorough  examination,  that  offers  the  best  returns  to  both  patient 
and  surgeon. 

Fistula  in  ano  at  the  advanced  stage,  especially  if  of  the  tubercu- 
lous type,  has  been  treated  very  successfully  by  excision  in  place  of  in- 
cision. This  method  of  treatment  is  of  special  advantage  where  there 
has  been  much  formation  of  fibrous  tissue  in  the  wall  of  the  fistula,  em- 
bedding therein  vast  numbers  of  bacteria.  Since  the  great  majority 
of  fistulse  have  their  internal  opening  between  the  external  and  the 
internal  sphincters,  complete  excision  is  perfectly  feasible. 

Preparation  of  the  Patient. — All  surgical  operations  upon  the  rectum 
are  best  anticipated  by  two  or  three  days'  preliminary  preparation  to 
eliminate  effete  matter  from  the  bowel.  In  operations  upon  cancer  of 
the  rectum  it  is  even  more  important,  inasmuch  as  there  is  apt  to  be  de- 
composing blood  and  tumor  secretion  lurking  about.  In  these  cases 
there  is  apt  to  be  a  partial  stricture,  above  which  old  stercoral  masses 
are  found.  Several  days  of  preliminary  cleansing  may  then  be  neces- 
sary. If  the  obstruction  is  not  great  a  sweeping  cathartic  like  castor 
oil  is  most  efficient,  and  should  be  repeated  on  three  nights,  in  smaller 
doses,  as  needed. 

An  enema  of  olive  oil  and  warm  soapsuds  is  sufficient  to  cleanse  the 

rectum.     If  it  can  be  carried  above  the  diseased  part  it  will  be  doubly 

efficient.     The   operator's   assistant   should   cleanse   the   rectum   and 

1  Supplementary  to  Chapter  LIV.,  Vol.  IV.,  p.  110. 
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sigmoid  l^y  a  careful  irrigation  above  and  below  the  disease,  and  siplion 
off  all  fluid  used  for  this  purpose  (normal  saline  solution)  just  prior  to 
the  operation,  otherwise  there  will  be  a  flood  of  fecal  matter,  which 
soils  the  operative  field. 

After  this  careful  preparation  of  the  patient  and  cleansing  of  the 
rectum,  the  sphincter  should  be  thoroughly  dilated,  a  probe  passed  into 
the  fistula,  and  its  exit  into  the  rectum  located.  Then  an  elliptic  incision 
is  to  be  made  around  the  cutaneous  end  of  the  fistula  and  extended  toward 
the  anus,  following  the  course  of  the  probe.  The  tract  is  then  dis- 
sected out  along  the  thickened  tissue  discovered  around  the  fistula 
by  palpation.  Care  should  be  taken  to  feel  for  any  side  tracts  of 
thickened  tissue  around  the  main  fistula  and  to  follow  them  as  far  as 
the  dense  tissue  can  be  felt.  The  dissection  of  the  main  tract  is  carried 
through  the  mucosa  and  the  rectal  mucosa  sewed  up,  leaving  the  scar 
with  its  long  axis  in  the  long  axis  of  the  rectum,  so  that  any  cicatricial 
contracture  will  not  tend  to  cause  narrowing  of  the  lumen  of  the  ali- 
mentary canal.  Enough  deep  sutures  are  placed  to  obliterate  the  dead 
spaces,  and  the  skin  wound  closed  except  for  a  wick  of  rubber  tissue 
which  can  be  removed  on  the  third  day.  The  wound  heals  by  primary 
union  and  the  patient  leaves  the  hospital  in  ten  days  with  no  need  of 
further  dressings.  In  some  cases  it  may  be  more  convenient  to  do  a 
primary  incision  of  the  m.ain  tract  from  fistulous  skin  opening  to  mucous 
membrane,  and  then  dissect  out  the  thickened  tissue  and  the  devious 
side  tracts.  This  method  lays  the  adjacent  healthy  tissues  open  to 
infection,  but  gives  a  better  exposure  of  the  secondary  tracts,  which  can 
thus  be  probed  from  their  orifices.  Here  disinfection  of  the  tissues  after 
excision  of  the  tract  is  necessary,  weak  tincture  of  iodin  being  one  of  the 
best  disinfectants.  The  use  of  pure  carbolic  acid  would  tend  to  pro- 
duce slough  and  (later)  secretions  that  interfere  with  the  primary  heal- 
ing of  the  wound.  In  these  cases  the  rubber  tissue  drainage  in  the  wound 
should  not  be  forgotten. 

In  the  rectal  incontinence  that  follows  fistula  operations  with 
multiple  division  of  the  sphincters,  not  sutured  at  the  time  of  the  fistula 
operation,  a  plastic  restoration  of  the  sphincter  is  most  desirable.  The 
identification  of  the  ends  of  the  muscle  and  the  intervening  fibrous  tissue 
can  be  made  under  an  anesthetic  by  stimulation  of  the  muscle  with 
the  Faradaic  current.  When  the  fibrous  tissue  has  been  excised  and  the 
ends  of  the  muscle  united  the  sphincter  should  be  tested  again  In'  the 
battery  to  see  that  it  functionates  satisfactorily. 

The  ulcers  of  the  rectum  may  be  differentiated  in  type  to  a  cer- 
tain degree  by  the  recently  perfected  serum  reactions:  the  Wasserniann 
reaction  in  suspected  syphilitic  conditions,  and  the  tuberculin  reaction 
in  suspected  tuberculous  conditions.  The  possibility  of  other  lesions 
in  the  body  being  responsible  for  the  positive  serum  reaction  must,  of 
course,  always  be  kept  in  mind.  In  the  treatment  of  the  syphilitic 
lesions,  Ehrlich's  new  arsenic  preparation,  salvarsan,  seems  to  oft'er 
wonderful  results.  In  cases  that  have  resisted  mercurial  treatment  it 
certainly  should  be  used.    Its  primary  use  (after  diagnosis  bj"  the  Wasser- 
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mann  reaction)  is  widely  advocated.  In  the  treatment  of  other  inflam- 
matory conditions  autogenous  vaccines  may  be  used  to  advantage  to 
supplement  other  lines  of  treatment. 

The  importance  of  the  rectal  valves  of  Houston  has  been  em- 
phasized by  Martin  as  a  cause  of  constipation  when  the  valves  are 
abnormally  large,  and  of  stricture  when  the  valves  are  infiltrated  with 
inflammatory  products.  Treatment  by  nicking  the  edge  of  the  valve 
through  the  proctoscope,  called  valvotomy,  suffices  to  remove  the 
effect  of  the  redundant  valve,  while  massage  and  hot  applications  may 
cure  infiltrated  valve  strictures  that  simulate  neoplasms. 

In  the  hemorrhoidal  conditions  we  feel  that  most  thorough  examina- 
tion should  be  made  before  regarding  the  hemorrhoid  as  primary  or 
deciding  lightly  on  operation  to  remove  the  evident  trouble.  Two 
cases  recently  came  to  our  knowledge  which  will  illustrate  this  point. 
In  one  the  hemorrhoids  were  already  gangrenous  and  the  patient 
septic,  dying  within  twenty-four  hours  after  admission  to  the  hospital. 
While  death  was  due  to  sepsis,  yet  autopsy  showed  a  marked  hyper- 
trophic cirrhosis  of  the  liver  and  advanced  sclerosis  of  the  kidneys  which 
had  given  no  evidence  of  their  existence.  In  all  probability  these 
would  have  been  stirred  up  from  quiescence  into  acute  hepatic  and  renal 
incompetency  by  the  hemorrhoid  operation  under  a  general  anesthetic. 
The  operation  would  have  been  justifiably  undertaken  if  the  man  had 
been  admitted  to  the  ward  a  few  days  earlier  and  had  not  been  so  far 
advanced  in  sepsis.  The  other  case  was  one  associated  with  diabetes. 
The  man  was  operated  on  for  the  hemorrhoids,  but  died  in  coma  two 
days  later. 

Hemorrhoids  are  often  an  indication  of  cancer  higher  in  the  canal. 

Thrombosis  of  the  hemorrhoidal  vessels,  while  often  made  little 
of,  is  at  times  serious  from  the  likelihood  of  infection  and  sepsis.  If 
the  clot  is  turned  out  promptly  the  procedure  is  simple  and  the  result 
very  satisfactory.  If  the  thrombosis  is  neglected  until  infection  of 
the  clot  takes  place,  the  healing  of  the  abscess  takes  much  longer. 

Intractable  pruritus  ani  at  times  assumes  a  prominence  suffi- 
cient to  demand  surgical  attention.  After  exhausting  medical  measures 
(lotions  of  carbolic  acid,  painting  with  iodin,  etc.),  the  simplest  surgical 
treatment  is  to  cut  all  the  cutaneous  nerves  by  dissecting  up  the  skin  in 
four  angular  flaps  outlined  by  four  radiating  incisions  from  the  anus. 
No  sutures  are  needed,  as  the  skin  flaps  drop  naturally  into  place. 

In  many  rectal  conditions  a  temporary  or  even  permanent  colostomy 
is  needed,  and,  as  an  improvement  over  the  iliac,  Edwards  suggests 
a  hypogastric  colostomy  as  giving  better  control,  without  prolapse  or 
hernia,  a  more  conveniently  placed  anus,  and,  incidentally,  at  operation 
the  sigmoid  colon  is  more  easily  found.  If,  however,  a  secondary 
laparotomy  is  anticipated,  as,  for  instance,  for  the  removal  of  a  rectal 
cancer,  then  the  right  iliac  or  lumbar  operation  places  the  anus  farther 
from  the  field  of  operation,  with  better  prospect  of  keeping  the  second 
operation  sterile.  In  the  hypogastric  colostomy  a  vertical  incision 
is  made  3  inches  long  over  the  middle  of  the  lower  third  of  the  left 
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rectus,  the  fibers  of  the  rectus  being  separated  as  the  incision  is  deep- 
ened. The  incision  being  near  the  median  line  allows  intra-abdominal 
exploration,  if  desired,  of  the  full  length  of  the  rectum  and  sigmoid,  and, 
in  some  patients,  of  the  liver.  The  sigmoid  is  brought  into  the  wound, 
care  being  taken  that  the  proximal  portion  remains  above,  so  that 
the  intestine  is  not  twisted.  Then  the  sigmoid  is  pulled  taut,  so  as  to 
make  the  opening  as  high  as  possible  in  the  colon  and  leave  as  much  as 
possible  below  for  secondary  resection  with  the  rectum.  This  also 
prevents  prolapse  of  the  sigmoid  into  the  wound.  Permanent  sutures 
are  then  passed  through  the  mesentery,  two  on  each  side,  both  above 
and  below  the  center  of  the  incision,  and  carried  through  all  the  tissues 
of  the  anterior  abdominal  wall  except  the  skin  and  superficial  fascia. 
This  makes  four  points  of  permanent  adhesion  between  mesentery  and 
abdominal  wall.  Then  the  glass  rod  passed  through  the  mesentery 
separates  the  two  upper  from  the  two  lower  permanent  sutures,  and 
raises  the  sigmoid  above  the  skin.  The  wound  is  then  closed  above  and 
below  the  intestine,  which  is  anchored  by  sutures  through  the  thick 
longitudinal  bands  and  the  skin.  Protruding  appendices  epiploicae  are 
cut  off  and  the  intestine  left  to  be  opened  twenty-four  or  forty-eight  hours 
later.  If,  for  any  reason,  still  more  positive  control'  of  the  anus  is 
desirable,  a  second  shorter  skin  incision  may  be  made  an  inch  to  the 
left  of  the  first  incision.  In  this  the  fibers  of  the  rectus  are  separated 
in  a  horizontal  plane,  and  the  loop  of  intestine  brought  first  through 
the  laparotomy  wound  and  then  carried  transversely  through  the 
fibers  of  the  rectus  and  out  at  the  secondary  incision,  and  there  sutured 
over  the  glass  rod.  This  allows  the  skin  and  fascia  of  the  first  incision 
to  be  closed  entirely,  and  lessens  the  chance  of  secondary  infection  of  the 
laparotomy  wound. 

The  operations  for  cancer  of  the  rectum  have  changed  materi- 
ally in  the  past  few  years,  owing  to  the  careful  study  of  the  recurrences 
and  the  late  results  of  the  various  modes  of  treatment.  The  operative 
statistics  from  the  leaders  in  this  line  of  work  show  marked  improvement 
in  both  the  primary  mortality  and  in  the  permanent  cures,  no  matter 
what  the  route  of  approach.  Before  the  year  1900  the  operative  mortal- 
ity of  even  the  leaders  was  over  20  per  cent.,  and  the  final  results  most 
discouraging,  with  recurrences  in  over  90  per  cent,  of  the  cases;  many  of 
the  best  men  having  recurrences  in  practically  all  of  their  cases.  The 
primary  mortality  of  the  perineal  operation  was  the  lowest,  the  sacral 
moderate,  and  the  abdominal  or  combined  abdominal  and  perineal 
so  high  that  recovery  from  the  operation  was  the  exception.  However, 
within  the  past  ten  years  the  technic  of  all  the  operations  has  been  greatly 
improved,  the  operative  mortality  for  manj^  dropping  below  5  per  cent., 
and  the  percentage  of  permanent  cures  increased  a  great  deal.  W.  J. 
Mayo  has  reported  120  cases  of  cancer  of  the  rectum  operated  on:  38  by 
the  perineal  route,  56  by  the  posterior  route,  and  26  by  the  abdomino- 
perineal route.  The  mortality  of  the  entire  series  was  16  per  cent.,  but 
the  last  44  cases  had  a  mortality  of  only  4  per  cent.  Tuttle  reported 
100  cases  operated  on  prior  to  1908,  with  an  operative  mortality'  of  13 
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per  cent.  Since  then  he  has  operated  on  44  more.  Of  these,  only  1 
that  came  to  operation  within  ten  months  of  the  first  symptoms  has 
been  lost.  Von  Herczel,  operating  in  all  cases,  has  an  operative  mortal- 
ity of  15  per  cent.,  and  claims  21  cases  (55  per  cent.)  living  five  years  or 
more  after  the  operation.  Miles,  up  to  1906,  doing  the  perineal  opera- 
tion in  59  cases,  had  but  1  operative  death,  but  54  recurrences  (92  per 
cent.).  One  had  died  seven  years  after  operation  from  some  intercur- 
rent condition,  and  3  were  still  alive  and  well  after  over  four  years. 
But  since  1906  Miles  has  done  a  very  radical  combined  operation  on 
26  cases.  Of  these,  10  (36  per  cent.)  had  died  within  the  first  twelve 
days  after  operation,  1  died  thirteen  months  later  of  some  intercurrent 
condition  without  recurrence,  1  was  not  seen  later,  and  2  were  just 
recently  out  of  the  hospital.  The  other  12  were  all  still  well  and  with- 
out recurrence,  4  of  them  having  passed  three  years.  Hence,  while  his 
mortality  has  gone  up  tremendously,  his  freedom  from  recurrence 
has  been  most  exceptional. 

The  main  factors  that  have  led  to  the  better  results  have  been  the 
extreme  care  to  prevent  sepsis  by  cleaning  the  rectum  and  keeping 
it  clean  until  the  wounds  have  healed,  and  the  better  preservation  of 
the  blood-supply  to  the  severed  ends  of  the  bowel. 

The  control  of  sepsis  has  been  largely  through  thorough  preparation 
of  the  colon  by  careful  feeding  with  food  containing  little  residue,  effi- 
cient catharsis,  and  thorough  washing  out  of  the  rectum.  Practically 
all  of  these  cases,  where  there  is  any  retention  of  the  intestinal  contents, 
show  an  auto-intoxication  which  can  be  cleared  up  by  emptying  the 
bowels,  but  if  there  is  marked  stenosis  a  preliminary  colostomy  may  be 
necessary  to  carry  out  this  part  of  the  preparation.  In  any  case  for  a 
week  prior  to  operation  only  concentrated  foods — meat,  broths,  milk, 
white  bread,  and  refined  cereals — are  allowed.  The  bowels  are  moved 
daily  by  salines  and  irrigated  with  salt  solution.  The  use  of  daily 
doses  of  salol  is  also  advocated  during  this  period.  No  movement  of 
the  bowels  is  allowed  after  operation  for  at  least  one  week,  while  the 
concentrated  food  diet  is  continued. 

The  better  late  results  have  followed  more  careful  cleaning  out  from 
the  pelvis  of  all  tissues  near  the  seat  of  the  cancer.  Miles'  careful  study 
of  recurrences  in  his  cases  shows  that  they  appear  in  certain  tissues  which 
he  groups  into  three  zones  of  spread:  downward,  lateral,  and  upward. 
The  downward  group  includes  the  wall  of  the  rectum  below  the  lesion, 
the  external  includes  the  wall  of  the  rectum  below  the  lesion,  the  ex- 
ternal sphincter,  the  perianal  skin,  and  the  fat  of  the  ischiorectal  fossa. 
These  tissues  were  involved  in  recurrences  in  all  the  cases  of  his  earliest 
operations,  the  skin  and  fat  being  most  constantly  involved.  The 
lateral  group  of  recurrences  includes  the  levatores  ani,  the  perirectal 
fascia,  the  presacral  tissue,  and  in  the  male  the  prostate  and  in  the  fe- 
male the  vagina  and  broad  ligament.  These  tissues  were  also  involved 
in  the  recurrences  of  practically  every  case.  The  group  of  upward 
spread  included  the  bowel  wall  above  the  lesion,  the  pelvic  peritoneum, 
and  the  pelvic  mesocolon,  with  the  lymph-nodes  at  the  bifurcation  of  the 


630  DISEASES    OF    THE    RECTUM. 

left  common  iliac  artery.  Resection  of  the  intestine  3  inches  above  the 
growth,  with  the  removal  of  all  the  tissues  of  the  lateral  and  downward 
zones,  failed  to  control  the  upward  spread,  and  even  greater  removal  of 
the  colon  and  mesocolon  was  followed  by  recurrence  in  the  mesocolon 
and  the  pelvic  peritoneum.  Miles  says  that  ''free  extirpation  of  the 
tissues  of  the  downward  and  lateral  zones  of  spread  generally  prevented 
recurrence  in  the  field  of  operation.  But  however  free  the  extirpation  of 
the  tissues  comprising  the  downward  and  lateral  zones  of  spread  may 
have  been,  recurrence  will,  in  all  probal^ility,  take  place  among  the  tis- 
sues of  the  zone  of  upward  spread.  The  most  complete  and  extensive 
perineal  operation  possible  is,  with  few  exceptions,  quite  inadequate  for 
preventing  a  recurrence  of  the  disease."  The  whole  pelvic  colon  must 
be  removed  and  the  whole  pelvic  mesocolon  cleaned. 

In  the  less  radical  operations  recurrences  are  very  apt  to  occur, 
but  for  the  sake  of  retaining  the  normal  anal  sphincter  Lusk  has  de- 
scribed an  abdominoperineal  operation  based  on  careful  study  of  the 
blood-supply,  demonstrating  that  it  is  feasible  to  get  a  fairly  bloodless 
operation  by  ligature  early  in  the  operation  of  the  sacral  artery,  the 
internal  iliac  vessels,  and  the  superior  hemorrhoidal  or  inferior  mesen- 
teric artery  at  the  promontory  of  the  sacrum,  together  with  one  of  its 
branches  to  the  sigmoid  colon.  This  allows  ample  circulation  for  the 
greater  part  of  the  rectum  and  of  the  pelvic  colon.  It  has  been  demon- 
strated also  that  one  of  the  factors  causing  the  inability  to  draw  the 
rectum  and  sigmoid  down  to  the  anus  was  the  attachment  of  the  sig- 
moid branches  of  the  mesenteric  artery,  and  the  ligature  and  cutting  of 
these  vessels  allows  much  greater  mobility  of  the  colon. 

The  technic  of  the  abdominoperineal  operation  as  described 
by  Lusk  includes  a  median  abdominal  incision  in  the  high  Tren- 
delenburg position,  incision  of  the  peritoneum  parallel  to  the  rectum 
over  the  promontory  of  the  sacrum,  with  ligation  of  the  superior  hemor- 
rhoidal artery,  loosening  the  posterior  surface  of  the  rectum  down  to 
the  bladder,  reflection,  freeing  the  retrorectal  tissues  from  the  last 
vertebra  to  the  tip  of  the  sacrum  and  laterally  to  the  internal  iliac  artery, 
which,  as  well  as  the  middle  sacral,  is  also  tied.  The  deep  lateral  at- 
tachments of  the  rectum  are  then  dissected  up,  enucleating  en  masse 
the  fat  and  glands  in  the  hollow  of  the  sacrum  up  to  the  bifurcation 
of  the  aorta.  The  sigmoid  colon  is  liberated  until  there  is  a  free  descent 
of  6  inches  of  healthy  colon  below  the  left  common  iliac  vessels  by  cut- 
ting the  left  perineal  attachment  of  the  bowel  to  a  point  high  up  in  the 
iliac  fossa,  and  through  this  opening  stripping  up  out  of  the  fossa  from 
left  to  right  the  layer  of  vascular  supply  to  the  bowel.  Then  the  supe- 
rior hemorrhoidal  artery  and  one  sigmoid  are  ligated.  This  completes 
the  abdominal  dissection.  The  pelvic  peritoneal  opening  is  narrowed 
and  the  abdomen  closed.  Next,  with  the  patient  in  Sims'  position,  the 
perineal  incision  is  made  in  the  median  line  from  the  fourth  sacral 
vertebra  to  the  base  of  the  coccyx,  and  then  diagonally  to  the  right 
to  terminate  an  inch  or  more  to  the  side  of  the  posterior  margin  of  the 
anus.     The  gluteus  maximus  is  cut  along  the  coccyx  and  the  cocc^-x 
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disarticulated,  freed  from  the  tissues  in  front  of  it,  and  swung  to  the  left. 
The  precoccygeal  tissue  is  cut  across  transversely  ^  inch  below  the  tip 
of  the  sacrum  and  an  incision  made  on  the  left  side,  starting  opposite 
the  sacrococcygeal  joint  and  passing  out  and  down  in  the  line  of  the 
fibers  of  the  gluteus  maximus.  This  forms  a  right-angled  flap  contain- 
ing the  postanal  median  line  structures  severed  at  the  base  of  the  coccyx. 
The  fascia  propria  recti  is  stripped  forward  from  the  anterior  surface  of 
the  bodies  of  the  sacral  vertebrae  from  below  up  to  where  it  communi- 
cated with  the  part  opened  from  the  abdomen.  The  liberated  loop  of  in- 
testine is  drawn  down  out  through  the  posterior  wounds  and  the  pelvic 
peritoneal  opening  closed  from  below  with  gauze.  Then,  with  the  pa- 
tient in  Kraske's  position  of  vertical  elevation  of  the  hips  and  extension 
of  the  thighs  over  the  abdomen,  the  bowel  is  freed  down  to  a  little  above 
the  internal  sphincter,  where  it  is  clamped  and  divided.  The  edge  of 
the  anal  section  is  caught  in  silk  traction  sutures  at  intervals  as  it  is  cut. 
The  severance  above  the  tumor  is  also  made  by  interrupted  cuttings, 
beginning  anteriorly,  and  united  immediately  to  the  distal  piece  follow- 
ing Kraske's  method.  The  edges  of  the  skin  are  closed  except  for  the 
free  drainage,  and  a  rubber  tube  laid  in  the  anal  canal  through  the 
stretched,  but  not  divided,  sphincters. 

Miles'  operation  is  very  radical  and  formidable  and  necessitates 
an  abdominal  anus.  He  uses  a  median  laparotomy,  and  begins  by  divid- 
ing the  colon  between  the  upper  and  middle  sigmoid  arteries  after  apply- 
ing a  double  ligature.  The  extremities  of  the  intestine  are  then  invagi- 
nated  and  buried,  the  upper  kept  for  the  colostomy  at  the  end  of  the  lapar- 
otomy, while  the  lower  end  is  to  be  removed.  The  pelvic  mesocolon  is 
divided  close  to  the  inferior  mesenteric  artery  between  the  middle  and 
upper  sigmoid  branches,  care  being  taken  to  identify  and  isolate  the  left 
ureter  before  ligature,  as  it  crosses  the  artery  near  that  point.  The  rest 
of  the  pelvic  mesocolon  is  then  divided  and  the  pelvic  peritoneum  incised 
parallel  to  the  colon  and  an  inch  away  from  it,  down  to  the  rectovesical 
reflexure.  In  women  the  left  tube,  ovary,  and  broad  ligament  are  also 
removed.  The  lateral  margins  of  the  peritoneum  are  dissected  free,  so 
as  to  close  up  the  peritoneal  deficiency  left  after  removing  the  colon,  and 
the  pelvic  floor  restored.  The  colon  and  rectum  are  freed,  beginning 
above  where  the  artery  was  tied,  and  all  of  the  tissue  cleared  from  over 
the  bifurcation  of  the  common  iliac  artery,  as  well  as  the  rectum,  watch- 
ing for  the  left  ureter.  The  dissection  is  carried  down  until  the  levatores 
ani  are  free,  and  then  the  rectum  and  colon  crowded  down  and  covered 
with  gauze.  The  lateral  edges  of  the  peritoneum  are  brought  together. 
In  front  the  peritoneum  from  the  bladder  will  cover  the  space,  or  possibly 
the  uterus  will  have  to  be  used  to  fill  the  deficiency.  The  inguinal  inter- 
muscular colostomy  is  then  made,  to  be  opened  after  the  perineal 
operation  is  finished.  Then  the  abdominal  wound  is  closed,  leaving  2  or 
3  pints  of  salt  solution  in  the  abdomen.  The  perineal  portion  of  the 
operation  is  then  done  with  the  patient  in  Sims'  position,  after  a  purse- 
string  suture  has  closed  the  anus.  A  transverse  incision  at  the  level 
of  the  sacrococcygeal  joint  is  made,  and  from  its  center  a  median  cut 
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to  within  an  inch  of  the  anus  which  is  circumscribed  by  an  elliptical  in- 
cision at  least  an  inch  away  from  the  anus,  and  taking  as  much  skin  as 
possible.  The  skin  is  reflected,  the  coccyx  removed,  the  fascia  pro- 
pria ani  cut,  and  the  interval  between  the  levatores  defined.  The  rec- 
tum is  dissected  free  from  the  vagina  or  the  prostate.  The  levatores 
ani  are  then  cut  free  at  their  origins  from  the  pelvic  wall  and  the  colon 
and  rectum  lying  free  above  them  draw-n  out.  The  cutaneous  wound 
is  closed  with  ample  drainage.  The  operation  is  formidable,  and  in 
Miles'  hands  requires  nearly  two  hours  for  completion,  but  it  is  the  best 
operation  yet  offered  for  the  complete  eradication  en  masse  of  all  the 
danger  area. 

The  Use  of  Radium  in  Rectal  Cancer. — From  the  earliest  advo- 
cacy of  radium  in  growths  of  malignant  type,  it  has  been  the  hope  of  the 
surgeon  that  in  internal  growths  as  well  as  in  cutaneous  epitheliomata 
there  would  be  found  a  field  of  great  usefulness.  Now^here  is  it  more 
desired  than  in  the  treatment  of  cancer  of  the  rectum,  uterus,  vagina, 
esophagus,  and  other  places  inaccessible  to  the  knife,  when  the  disease 
has  advanced  to  a  stage  where  operation  is  either  disastrous  or  fruitless. 

Experienced  operators,  knowing  the  limits  of  surgical  usefulness, 
have  ventured  to  try  radium  in  the  hope  of  ameliorating,  retarding,  or 
destroying  cancer  of  the  rectum. 

Little  or  nothing  has  been  written  as  yet  that  can  be  said  to  demon- 
strate its  efficacy. 

The  reasons  for  this  are :  the  difficulty  of  knowing  how  to  apply  it  cor- 
rectly; the  infrequency  of  cases  which  are  not  open  to  some  form  of  opera- 
tion; the  long  time  after  treatment  before  demonstration  can  be  assured; 
and,  finally,  the  doubt  in  the  surgeon's  mind  whether  his  treatment  has 
been  well  enough  applied  to  be  counted  as  a  test  worthy  of  report. 

What  I  shall  say,  therefore,  will  represent  only  the  result  of  my  own 
personal  work  in  this  field  after  its  extensive  application  in  every  other 
field  since  its  first  discovery.  The  15  patients  in  whom  I  have  studied 
radium  treatment  of  rectal  cancer  represent  experimental  work. 

This  means  that  the  amount  of  radium  used  and  the  time  exposure 
varied,  as  well  as  the  method  of  its  application.  Each  year  shows 
improvement  in  results. 

The  best  step  in  advance  seems  to  be  in  reliance  upon  Wickham's 
method  of  filtration. 

My  radium  specimens  have  been  of  the  strongest,  and  have  been  con- 
tained in  thinnest  glass  tubes,  which  were  at  first  held  only  in  a  rubber 
finger-cot,  by  which  only  the  alpha-rays  were  excluded. 

In  recent  years  I  have  uniformly  increased  the  strength  of  the  dosage, 
but  confined  the  tubes  within  lead  tubes  of  varying  thickness,  so  as  to 
exclude  the  burning  alpha-  and  soft  beta-rays. 

By  thus  utilizing  only  the  gamma-  and  hard  beta-rays  I  believe  the 
utmost  efficiency  has  been  secured  and  longer  exposures  permitted. 

When  only  the  rubber  was  interposed  between  the  glass  radium  tube 
and  the  rectal  lining,  there  would  often  follow  a  tender  radium  burn^ 
which  would  last  several  days. 
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At  present  the  use  of  a  lead  cylinder  2  mm.  thick  permits  an  all- 
night  application  of  100  nig.  with  good  effect  and  no  burning.  Such  an 
application  should  not  be  repeated  oftener  than  at  eight  weeks'  interval. 

The  popular  demand  for  a  cure  is  as  yet  wholly  unsatisfied,  but  the 
results  of  the  radium  treatment  are,  in  my  experience,  both  palliative 
and  beneficial. 

One  needs  a  long  training  in  observation,  and  a  conservative,  un- 
biased judgment  to  estimate  the  worth  of  so  important  a  remedy  in  so 
grave  a  disease.  One  has  to  form  an  exact  mental  picture  of  the  size 
of  the  growth,  its  touch,  appearance,  and  anatomic  relations  (which 
are  to  be  recorded),  if  one  is  to  recall  it  at  intervals  of  two  or  three 
months,  duriiiLg  years  of  observation  while  studying  other  similar  cases. 

With  conscientious  consideration,  therefore,  I  can  testify  to  the  dimi- 
nution and  retardation  of  growth,  the  prolongation  of  life  by  one  or  two 
years  in  some  cases,  and  alleviation  of  neuralgic  pelvic  pains. 

The  only  method  worth  trial  in  applying  radium  is  to  encase  the  tube 
in  a  cylinder  of  lead  2  mm.  thick,  closed  by  lead  at  each  end,  and  at- 
tached to  a  wire  several  inches  long. 

The  cylinder  is  enveloped  in  a  rubber  glove  finger  and  passed  into 
the  rectum  the  desired  distance.  It  is  now  secured  in  exact  place  by 
bending  the  wire  at  the  anus  and  turning  it  upward  along  the  sacrum  to 
which  it  is  held  by  an  adhesive  strip;  100  mg.  of  pure  radium  thus  en- 
closed may  be  left  in  the  rectum  from  four  to  ten  hours ;  and  the  treat- 
ment repeated  in  eight  weeks.  A  smaller  amount  of  radium  may  be 
used  and  left  proportionately  longer.     The  effect  ought  to  be  the  same. 
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CHAPTER   CXXXII. 

THE     PHENOLSULPHONEPHTHALEIN     TEST     OF     THE 
FUNCTIONAL    ACTIVITY    OF    THE    KIDNEYS.^ 

By  Richard  M.  Pearce,  M.D., 

Philadelphia. 

This  test,  described  by  L.  G.  Rowntree  and  J.  T.  Geraghty^  in  1910, 
depends  upon  the  prompt  appearance  of  the  dye  in  the  urine  and  upon 
the  fact  that  in  normal  individuals  60  to  85  per  cent,  of  the  amount 
injected  is  eliminated  within  two  hours.  The  substance  is  non-irritant 
and  non-toxic,  producing  no  ill  effect  either  at  the  point  of  injection 
or  upon  the  tissues  through  which  it  is  eliminated.  By  calorimetric 
methods  the  amount  eliminated  is  determined  with  mathematic  accu- 
racy. In  short,  the  test  represents  within  narrow  limits  the  exact  de- 
gree of  functional  activity  of  the  kidney,  is  easy  of  application,  and 
may  be  used  independently  of  other  methods. 

Technic  of  the  Test. — This  is  as  follows:  Twenty  to  thirty  minutes 
before  administering  the  test  the  patient  is  given  300  or  400  c.c.  of  water 
by  mouth  in  order  to  insure  free  urinary  flow,  as  otherwise  the  delay  in 
the  appearance  of  the  drug  in  the  urine  might  be  simply  due  to  lack  of 
secretion.  The  bladder  is  then  completely  emptied  by  means  of  a 
catheter  introduced  under  aseptic  precautions,  and,  noting  the  time,  1  c.c. 
of  a  carefully  prepared  solution^  containing  6  mg.  of  phenosulphoneph- 
thalein  to  the  cubic  centimeter  is  administered  subcutaneously,  either 
in  the  arm  or  the  buttock,  by  means  of  an  accurately  graduated  syringe. 
The  urine  as  it  is  secreted  is  allowed  to  drain  through  the  catheter  into 
a  test-tube  containing  one  drop  of  a  25  per  cent,  sodium  hydroxid  solu- 
tion, and  a  note  made  of  the  time  elapsing  until  the  appearance  of  the 
first  faint  pinkish  tinge.  In  patients  without  urinary  obstruction  the 
catheter  is  withdrawn  at  the  time  of  the  appearance  of  the  dye  in  the 
urine,  and  the  patient  is  instructed  to  void  into  a  receptacle  at  the  end  of 

1  Supplementary  to  Chapter  LV.,  Vol.  IV.,  p.  168. 

^An  Experimental  and  Clinical  Study  of  the  Functional  Activity  of  the  Kidneys 
by  Means  of  Phenolsulphonephthalein,  Jour.  of  Pharm.  and  Exper.  Theraji.,  1910, 
i.,  579.  Further  Data  Relating  to  the  Value  of  Phenolsuli^honephthalein  in  Esti- 
mating the  Functional  Activity  of  the  Kidney,  Jour,  of  Pharm.  and  Exp.  Therap., 
1911,  ii.,  391. 

^  0.6  gm.  of  phenolsulphonephthalein  and  0.S4  c.c.  of  :;;  NaOH  solution  are  added 
to  0.75  per  cent,  sodium  chlorid  solution.  This  gives  the  monosodimn  or  acid  salt, 
which  is  slightly  irritating  when  injected  locally.  Two  or  three  drops  of  the  ^-  hy- 
droxid are  therefore  added;  this  changes  the  color  to  a  beautiful  Bordeaux  red  and 
makes  the  preparation  non-irritant.  (The  properly  prepared  solution  is  now  on  the 
market.) 
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one  hour  and  into  a  second  receptacle  at  the  end  of  the  second  hour. 
In  prostatic  cases  it  is  wise  to  have  the  catheter  in  place  until  the  end  of 
the  observation,  the  urine  being  collected,  however,  as  first-  and  second- 
hour  samples.  Each  sample  of  urine  is  measured  and  the  specific  gravity 
taken.  A  sufficient  quantity  of  25  per  cent,  sodium  hydroxid  solution  is 
then  added  to  make  the  urine  decidedly  alkaline,  so  as  to  elicit  the  maxi- 
mum color,  as  acid  urine  only  becomes  yellowish  or  orange,  which  im- 
mediately gives  place  to  a  brilliant  purple  red  when  it  becomes  alkaline. 
The  sample  is  now  placed  in  a  liter  measuring-flask,  mixed  thoroughly 
with  distilled  water,  and  accurately  filled.  A  small  filtered  portion  is 
then  taken  and  compared  with  the  standard  used  in  all  these  determina- 
tions. This  consists  of  3  mg.  of  phenolsulphonephthalein  diluted  to  1 
liter  and  made  alkaline  by  the  addition  of  1  or  2  drops  of  25  per  cent, 
sodium  hydroxid  solution.  This  forms  a  beautiful  purplish-red  fluid, 
which  retains  its  intensity  of  color  for  an  indefinite  period,  so  that  a 
single  preparation  serves  for  an  immense  number  of  tests.  On  compari- 
son of  the  diluted  alkaline  solution  with  the  standard  by  means  of  a 
Duboscq  colorimeter,  the  percentage  of  the  drug  eliminated  is  readily 
estimated.  The  accuracy  of  this  method  is  shown  by  the  fact  that  it  is 
possible  to  detect  a  difference  of  0.04  mg.  of  phenolsulphonephthalein. 

The  urinary  pigments  do  not,  as  a  rule,  interfere  with  the  colorimeter 
estimation.  If,  however,  this  difficulty  arises,  it  may  be  overcome  by 
either  of  two  methods:  (1)  by  making  up  a  standard  solution  containing 
the  same  amount  of  urine  as  is  obtained  from  the  patient,  or  (2)  by 
precipitating  the  normal  coloring-matter  of  the  urine  by  basic  lead  ace- 
tate. The  former  is  the  more  accurate  method,  as  in  the  use  of  lead 
acetate  a  small  amount  of  the  dye  is  carried  down  by  absorption  and 
cannot  be  recovered  by  washing.  It  is  seldom,  however,  that  urinary 
pigments  are  present  in  such  a  large  amount  as  to  cause  difficulty  in  the 
performance  of  the  test. 

Elimination  in  Normal  Individuals. — As  the  result  of  the  study 
of  21  normal  individuals,  Rowntree  and  Geraghty  found  that  the  time 
of  appearance  varies  from  five  to  eleven  minutes,  and  that  40  to  60  per 
cent,  of  the  drug  was  eliminated  in  the  first  hour  and  20  to  25  per  cent, 
in  the  second  hour,  a  total  elimination  of  60  to  85  per  cent,  in  two 
hours.  The  excretion  of  the  drug  does  not  run  parallel  to  the  excretion  of 
urine:  a  high  output  may  occur  in  a  small  amount  of  urine  and  vice  versa. 

Nephritis. — Other  functional  tests,  as,  for  example,  methylene- 
blue,  indigo-carmin,  and  rosanilin,  although  of  value  in  chronic  inter- 
stitial nephritis,  have  been  useless  in  acute  nephritis  and  chronic  paren- 
chymatous nephritis,  in  that  in  these  latter  conditions  permeability  has 
been  normal  or  excessive.  Phenolsulphonephthalein  is  an  exception, 
and  herein  lies  its  great  value.  In  acute  scarlatinal  nephritis  Rowntree 
and  Geraghty  have  found  that  the  dye  did  not  appear,  in  one  case,  for 
twenty-three  minutes,  and  in  another  for  twenty-two  minutes,  and  that 
the  total  elimination  in  the  first  hour  for  one  of  these  cases  was  only  4.8 
per  cent.  In  another  case  of  obscure  acute  nephritis  the  total  elimina- 
tion was  only  38.5  per  cent,  for  two  hours.     A.  B.  Eisenbrey  and  J.  H. 
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Austin,^  who  have  made  extensive  studies  in  the  Department  of  Re- 
search Medicine  of  the  University  of  Pennsylvania,  have  found  the  ap- 
pearance time  to  be  delayed  and  the  total  elimination  to  be  decreased 
in  the  experimental  nephritides  of  dogs  caused  by  uranium  nitrate, 
potassium  chromate,  arsenic,  cantharidin,  diphtheria  toxin,  venom,  and 
hemolytic  serum. 

Rowntree  and  Geraghty  found  in  chronic  parenchymatous  nephritis 
of  long  duration  a  distinct  decrease  in  elimination;  in  those  of  short 
duration,  however,  the  change  was  not  so  marked  and  occasionally 
elimination  was  normal.  On  the  other  hand,  in  none  of  10  individuals 
with  chronic  interstitial  nephritis  was  the  excretion  of  the  dye  normal. 
In  mild  cases  the  highest  excretion  was  58  per  cent,  in  one  hour;  in 
severe  cases  it  fell  as  low  as  3  per  cent,  in  the  first  hour  and  15  in  the 
second,  and  sometimes  only  a  trace  of  the  dye  appeared  in  two  hours. 
Two  individuals  with  this  low  elimination  died  of  uremia  after,  respec- 
tively, one  and  two  months.  This  low  elimination  is  suggestive,  there- 
fore, of  impending  uremia  and  fatal  termination. 

•  In  a  second  communication  the  discoverers  of  this  test  state  that  they 
have  "found  that  it  is  possible  to  differentiate  types  of  cases  in  which  the 
renal  disease  is  advanced  and  is  the  chief  factor  in  the  production  of  the 
clinical  picture  from  the  cardiovascular  renal  cases  in  which  the  renal 
condition  is  a  secondary  and  minor  factor." 

Pregnancy  and  Puerperium.— F.  C.  Goldsborough  and  F.  C.  Ainley^ 
have  used  the  test  as  a  basis  for  its  application  to  the  study  of  the  toxe- 
mias of  pregnancy  and  in  the  determination  of  the  functional  activit  j'  of 
the  kidney  in  pregnant  and  puerperal  women  free  of  definite  evidence  of 
renal  disease.  They  found  that  in  the  last  month  of  pregnancy  the 
appearance  of  the  dye  was  delayed,  the  average  for  10  women  being 
14.6  minutes,  as  compared  with  5  to  10  minutes  in  normal  women;  like- 
wise elimination  during  the  first  hour  was  decreased,  the  average  for 
two  hours  being  only  47.93  per  cent.,  with  extremes  of  13.8  and  65.7. 
In  only  2  instances  did  the  elimination  equal  the  normal  figures  of  Rown- 
tree and  Geraghty.  In  11  puerperal  women  the  appearance  time  was 
seldom  lengthened,  and  in  only  2  was  the  total  elimination  decreased. 
It  is  evident  that  the  test  promises  to  be  of  great  value  in  the  demon- 
stration of  the  functional  activity  of  the  kidney's  in  pregnant  women,  and 
may  eventually  play  a  prominent  part  in  guiding  prophjdaxis  against 
many  of  the  complications  of  pregnancy. 

Surgical  Conditions.^ — Rowntree  and  Geraghty  have  made  a 
special  study  of  the  elimination  of  phenolsulphonephthalein  in  53  indi- 
viduals with  hypertrophy  of  the  prostate  and  obstruction  in  the  lower 
urinary  tract.     The  results  show  that  in  those  individuals  in  which  the 

'  A  Study  of  the  Elimination  of  Phenolsulphonephthalein  in  Various  Experi- 
mental Lesions  of  the  Kidney,  Joiu-.  of  Exper.  Med.,  1911,  xiv.,  Xo.  5.  Acute  Experi- 
mental Nephritis.  A  Study  of  the  Elimination  of  Total  Nitrogen  and  Chlorids  as 
Compared  with  that  of  Phenolsulphonephthalein,  Jour,  of  Exper.  Med.,  1911,  xiv., 
No.  4. 

2  The  Renal  Activity  in  Pregnant  and  Puerperal  Women  as  Revealed  b>"  the 
Phenolsulphonephthalein  Test,  Jour.  Amer.  Med.  Assoc,  1910,  Iv.,  20oS. 
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obstruction  is  of  short  duration  and  in  which  the  residual  urine  is  small, 
and  also  in  those  leading  a  regular  catheter  life,  the  appearance  of  the 
dye  occurred  as  normally  or  was  only  slightly  delayed,  and  the  total 
elimination  was  but  slightly  diminished;  on  the  other  hand,  when  the 
condition  was  of  long  standing,  with  a  large  residual  urine,  and  in  indi- 
viduals not  leading  a  regular  catheter  life,  the  time  of  appearance  was 
markedly  retarded  and  the  total  elimination  was  decidedly  decreased. 
Further,  and  this  is  of  great  importance,  it  was  shown  that  if  individuals 
with  the  latter  condition  were  placed  on  the  usual  pre-operative  treat- 
ment designed  to  improve  the  local  condition,  the  gradual  improvement 
could  be  followed  by  the  increase  in  the  elimination  of  the  drug. 

The  conclusions  reached  are:  (1)  That  a  marked  decrease  in  the 
elimination  of  the  dye  contraindicates  operation.  (2)  If  under  prelim- 
inary treatment  repeated  functional  tests  indicate  a  continued  low  elim- 
ination, a  chronic  interstitial  nephritis  probably  is  present;  if  the  dis- 
turbance, however,  is  purely  functional  or  secondary  to  a  pyelonephritis, 
the  time  of  the  appearance  of  the  dye  will  be  shortened  and  its  total 
elimination  increased.  (3)  The  rise  of  the  test  enables  one  to  select  a 
favorable  time  for  operation.  (4)  When  the  elimination  of  the  drug 
continues  only  as  a  trace,  operation  should  not  be  attempted  at  all,  ex- 
cept in  an  emergency,  even  though  the  patient  presents  no  evidence  of 
uremia. 

Estimation  of  the  Function  of  One  Kidney. — Technic. — Twenty 
minutes  previously  to  examination  600  to  800  c.c.  of  water  are  given  the 
patient  in  order  to  ensure  a  full  flow  of  urine.  The  ureters  are  then 
catheterized,  the  catheters  entering  the  ureter  for  a  distance  of  4  inches. 
(Catheters  with  side  openings  cannot  be  depended  upon;  the  flute-end 
catheter  of  Albarran,  No.  6  or  7,  was  found  to  be  most  satisfactory  by 
Rowntree  and  Geraghty.)  A  small  urethral  catheter  is  now  passed 
into  the  bladder  and  the  bladder  thoroughly  washed  out,  so  that  leakage, 
if  it  occurs,  may  be  detected.  The  time  of  the  injection  of  the  dye  is 
recorded,  as  is  also  the  time  of  its  first  appearance  on  either  side;  the 
collection  is  then  continued  for  one  hour  from  the  tim^  of  the  first  appear- 
ance of  the  dye.  The  quantity  of  urine  is  noted,  as  also  the  specific 
gravity,  and  1  c.c.  is  taken  out  for  determination  of  the  urea. 

In  normal  individuals  the  time  of  appearance  of  the  drugs  from  the 
two  sides  has  been  almost  always  the  same;  occasionally  a  slight  differ- 
ence of  two  or  three  minutes  has  been  noted.  The  appearance  time  in 
the  majority  of  cases  has  been  five  to  ten  minutes.  When  one  kidney 
only  is  diseased  the  time  of  appearance  is  delayed  and  total  elimination 
is  not  only  relatively,  but  absolutely  decreased.  In  these  cases  of  uni- 
lateral disease  the  time  of  appearance,  however,  is  not  as  important  as 
the  total  elimination.  In  tuberculosis  and  renal  lithiasis  with  pyelitis 
and  pyelonephritis  the  test  has  been  of  value.  It  would  seem  possible 
to  distinguish  between  a  pyelitis  and  a  pyelonephritis  complicating  lith- 
iasis. In  all  cases  of  tuberculosis  the  test  gave  a  time-index  of  the  renal 
condition  on  both  the  diseased  and  on  the  normal  side.  In  their  second 
communication  Rowntree  and  Geraghty  state  that  data  have  been  col- 
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lected  in  50  cases  of  unilateral  disease,  and  in  no  instance  has  the  test 
been  at  fault. ^ 

Tests  made  after  unilateral  nephrectomy,  the  periods  intervening 
since  operation  varying  from  three  days  to  two  years,  show  that  a  re- 
maining healthy  kidney  has  an  elimination  capacity  of  50  per  cent,  or 
more  of  the  normal  for  two  kidneys. 

One  of  the  chief  advantages  of  this  test  lies  in  the  fact  that  its  elim- 
ination is  independent  of  that  of  urea,  total  nitrogen,  etc.,  and  gives 
evidence  of  diminished  function  when  other  determinations  fail  to  do  so. 
This  has  been  demonstrated  by  Rowntree  and  Geraghty  in  various 
renal  diseases  of  ma^n,  and  also  by  Austin  in  his  study  of  experimental 
nephritis  in  the  dog. 

Another  advantage,  offered  by  no  other  test,  is  the  opportunity  it 
offers  to  follow  the  improvement  of  functional  activity  under  treatment. 
This  is  shown  conclusively  by  Rowntree  and  Geraghty's  study  of  acute 
nephritis  and  obstruction  to  the  lower  urinary  passages,  and  also  by 
Eisenbrey  in  his  study  of  the  so-called  "  spontaneous  nephritis"  in  dogs. 

^See  also  E.  L.  Keyes,  Jr.,  Contribution  to  the  Study  of  Phenolsulphoneph- 
thalein  as  a  Test  for  Renal  Function  Before  Operation,  Amer.  Jour,  of  Urology, 
1911,  vii.,  125. 
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SURGERY  OF  THE  KIDNEY,  URETER,  AND  SUPRARENAL 

GLANDS/ 

By  Joseph  Ransohoff,  M.  D.,  F.  R.  C.  S., 

Cincinnati,  Ohio. 

In  the  transplantation  of  the  whole  kidney  in  animals  and  the  secur- 
ing of  efficient  blood-supply,  as  performed  particularly  by  Alexis  Carrel, 
a  possible  though  remote  field  of  usefulness  has  been  opened  to  surgery. 
Two  years  ago  he  reported  experimental  work  on  the  grafting  of  both 
kidneys  with  segments  of  the  aorta  and  vena  cava  in  animals;  and  in 
one,  at  least,  the  animal  was  well  with  apparently  perfect  renal  function 
eight  months  after  the  operation.  Other  experimenters  had  trans- 
planted the  kidney  into  the  neck,  using  the  blood-vessels  of  the  region 
for  anastomosis,  but  without  success.  In  the  human  being,  so  far  as  I 
know,  the  kidneys  of  animals  have  been  transplanted  only  by  Jaboulay 
in  2  cases.  In  the  one  the  kidney  of  a  goat  and  in  the  other  that  of  a 
sheep  was  used.  The  anastomosis  was  made  with  the  vessels  at  the 
bend  of  the  elbow.  In  both  patients  the  grafted  kidney  became  gan- 
grenous. It  is  worthy  of  note  that  if  the  blood  be  washed  from  the 
vessels  of  a  kidney  to  be  transplanted,  the  smaller  vessels  remain 
pervious  to  the  blood  from  the  new  vascular  channels.  The  most  in- 
teresting point  is  the  fact  that  the  complete  division  of  the  nerve-fibers 
running  to  the  kidney,  such  as  must  of  necessity  be  made  in  the  trans- 
planting of  the  organ,  seems  to  have  little  or  no  influence  on  the  renal 
function.  The  physical  variations  in  the  amount  and  density  of  the 
urine  secreted  appear  thereby  to  be  proved  as  due  to  variations  in  the 
general  blood-pressure,  and  to  be  little,  if  at  all,  influenced  by  the  nerves 
entering  the  kidney.  It  is  assured  by  others  that  there  are  ganglionic 
centers  within  the  wall  of  the  pelvis  which  exercise  an  independent  in- 
fluence on  the  caliber  of  the  renal  vessels. 

It  is  to  be  borne  in  mind  that  the  grafting  of  kidneys  from  one  species 
to  another  is  likely  to  be  followed  by  failure.  Hence,  the  brilliant 
experimental  work  alluded  to,  although  of  extreme  interest  and  es- 
tablishing the  remarkable  technic  of  the  experimenter,  must  be  consid- 
ered of  purely  scientific  interest,  and  for  the  present,  at  least,  can 
hardly  be  said  to  bear  on  the  practical  surgery  of  the  kidneys  in  human 
beings. 

The   Multiplicity   of   Renal   Arteries. — Until  the  increasing  fre- 
quency of  operations  on  the  kidney  made   the   origin,  number,  and 
1  Supplementary  to  Chapter  LVI.,  Vol.  IV.,  p.  183. 

639 


640      SURGERY    OF    THE    KIDNEY,    URETER,    AND    SUPRARENAL    GLANDS. 

distribution  of  the  renal  arteries  of  surgical  importance,  very  little 
attention  was  given  to  the  sul^ject.  Israel  long  ago  described  a  hemor- 
rhage that  was  nearly  fatal  from  an  accessory  artery,  but  it  attracted 
little  attention.  In  ruptures  of  the  kidney,  where  resection  may  be 
practised,  in  tuberculosis  limited  to  one  pole,  and  particularly^  in  cases 
of  hydronephrosis,  the  variation  in  the  number  and  distriljution  of  the 
renal  arteries  plays  quite  an  important  role.  The  largest  statistical 
investigations  on  the  cadaver  have  been  made  by  Brewer,  and,  more 
recently,  by  Selclowitsch.  In  151  bodies  examined  by  Brewer  there 
were  85  kidneys  having  more  than  one  artery:  12  had  three  arteries, 
2  had  four  arteries,  1  had  five  arteries.  Selclowitsch  found  an  anomal- 
ous arterial  distribution  in  43  subjects  out  of  150.  There  is  a  slight 
preponderance  in  favor  of  the  left  kidney.  In  regard  to  the  origin  of 
accessory  arteries,  it  may  be  stated  that  they  may  spring  from  any  por- 
tion of  the  aorta  below  the  primary  renal  artery  or  from  anj^  of  the  large 
trunks.  The  distance  between  the  vessels  at  the  point  of  origin  maj-  be 
considerable,  varying  from  4  to  10  cm.  Where  there  are  two  arteries, 
they  both  enter  the  hilum  of  the  kidney  in  a  little  over  one-half  of  the 
cases  (27  out  of  50).  One  of  the  arteries  always  enters  at  the  hilum. 
The  accessory  artery  enters  the  lower  pole  of  the  kidney  twice  as  often 
as  the  upper.  In  only  10  of  the  entire  number  of  subjects  examined  was 
a  double  renal  vein  found.  Of  very  great  importance  are  the  relations 
of  the  accessory  artery.  In  17  out  of  43  cases  the  ureter  passed  in  front 
of  the  lower  accessory  artery,  when  the  distance  between  this  and  the 
main  trunk  was  considerable.  But,  where  the  arteries  were  close  to- 
gether, the  ureter  was  usually  surrounded  by  the  branches  of  the  ac- 
cessory vessel.  When  it  is  considered  that  the  accessory  artery  is  not 
infrequently  almost  as  large  as  the  main  trunk,  its  bearing  on  opera- 
tions near  the  upper  end  of  the  ureter  or  the  renal  pelvis  is  self-evident. 
In  exploring  the  pelvis  of  the  kidney,  and  particularly  in  severing 
adhesions,  the  operator  may  believe  himself  safe  because  his  manipula- 
tion is  away  from  the  renal  vessels.  A  sudden  severe  hemorrhage  may 
arise  from  a  severed  accessory  artery.  Since  these  vessels  are  often 
as  large  as  the  radial,  pulsation  should  be  felt  for  in  exery  suspicious 
strand  before  division. 

Although,  so  far  as  I  know,  in  none  of  the  anatomic  findings  was 
hydronephrosis  associated  with  low-placed  accessory  arteries,  it  seems 
certain  now  that  their  relation  to  the  development  of  hydronephrosis 
is  more  than  accidental.  Ekehorn  collected  25  operative  cases  of  hy- 
dronephrosis which  were  due  to  angulation  of  the  ureter  near  an  ac- 
cessory artery.  Those  accessory  arteries,  which  after  passing  behind 
the  ureter  pass  on  to  the  anterior  surface  of  the  kidney  or  the  anterior 
lip  of  the  hilum,  are  particularly  likely  to  be  associated  with  hydro- 
nephrosis. In  the  same  way  those  passing  in  front  of  the  ureter  and 
ending  in  the  posterior  surface  of  the  kidney,  or  in  the  posterior  lip  of  the 
hilum,  have  a  tendency  to  produce  hydronephrosis.  It  is  evident,  from 
what  has  already  been  said,  that  an  accessory  artery  cannot  per  se 
produce    a    hydronephrosis.     Given,    however,   the    conditions    which 
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tend  to  displacement  of  the  kidney,  the  accessory  artery  may  become 
the  immediate  cause  of  dilatation  of  the  renal  pelvis  (Mayo). 

For  practical  purposes  the  renal  arteries  may  be  considered  end 
arteries,  in  that  they  form  no  anastomoses.  With  the  exception  of  a 
few  small  branches  passing  upward  to  the  pelvis  on  the  ureter  and  some 
small  vessels  entering  from  the  capsule,  the  renal  artery  is  the  sole  supply 
of  the  kidney.  Tying  the  renal  artery  does  not,  therefore,  destroy  the 
entire  kidney,  for  certain  small  areas  may  remain  intact.  These  are  so 
small,  however,  that,  so  far  as  the  function  of  the  gland  is  concerned, 
they  might  as  well  not  be  preserved.  Since  decapsulation  of  the 
kidney  has  been  brought  forward  as  a  cure  for  chronic  Bright's  disease, 
this  terminal  arrangement  of  the  renal  arteries  is  important  in  determin- 
ing whether  by  decapsulation  new  blood-vessels  would  be  formed 
through  the  new  capsule  from  blood-vessels  other  than  the  renal. 
Experiments  have  been  made  by  many,  notably  Parlavecchio,  Tufher, 
Liek,  and  others.  During  the  past  year  J.  Louis  Ransohoff  and  I,  in 
a  dozen  experiments  on  rabbits,  have  transplanted  the  kidney  in  the 
omentum  after  tying  the  renal  vessels  with  a  view  to  corroborate  the 
results  of  the  Italian  school.  Autopsies  revealed  that  in  no  instance 
was  the  kidney  enabled  to  functionate  and  in  most  instances  it  had 
undergone  necrosis.  The  omentum  in  which  the  kidney  had  been 
embedded  was  in  every  instance  very  much  thickened,  and  contained 
many  and  relatively  large  venous  plexuses.  The  effort  to  utilize  the 
omentum  in  the  living  being  was  first  suggested  and  practised  by  Bakes. 
He  enfolded  the  kidney  in  the  omentum  in  a  case  of  Bright's  disease,  but 
his  patient  succumbed  on  the  third  day.  Gelpke  more  recently  reported 
3  operations  with  a  view  to  establish  an  anastomotic  circulation,  and 
claimed  to  have  obtained  an  improvement  in  each  of  his  cases  of  chronic 
Bright's  disease.  It  is  unfortunate  that  experiments  with  a  view  to 
establishing  an  anastomotic  circulation  are  made  under  conditions 
totally  different  from  those  in  which  it  is  aimed  to  establish  it  in  cases 
of  Bright's  disease.  Except  in  the  arteriosclerotic  cases  the  disease  is 
toxic  and  chronic  in  its  nature,  and  it  has  thus  far^been  impossible  to 
produce  a  chronic  nephritis  in  animals. 

Means  and  Methods  of  Examination. — While  no  new  methods  of 
determining  the  total  function  of  the  two  kidneys  or  of  the  functional 
capacity  of  each  one  separately  have  been  devised  since  the  publication 
of  my  original  chapter  (Vol.  IV.,  p.  183),  certain  of  them  have  been  very 
materially  improved.  This  is  particularly  true  of  ureteral  catheteriza- 
tion with  lead-  or  bismuth-containing  catheters.  Ureteral  catheteriza- 
tion seems  to  be  displacing  the  segregator,  since  the  latter  cannot 
yield  the  accurate  information  obtained  by  the  former.  There  must 
always  remain,  however,  a  considerable  number  of  cases  in  which 
ureteral  catheterization  is  impracticable,  and  the  examiner  must  be 
content  with  a  cystoscopic  examination  plus  the  use  preferably  of  indigo- 
carmin.  If  4  c.c.  of  a  4  per  cent,  solution  of  indigo-carmin  is  injected 
into  the  gluteal  region,  the  urine  excreted  should  appear  blue  in  from 
ten  to  fifteen  minutes.     With  a  cystoscope  in  place  five  or  six  minutes 
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after  the  injection,  the  ureteral  openings  are  relatively  easily  found 
even  in  diseased  bladders  by  the  whirls  of  the  colored  urine.  A  delay 
of  more  than  ten  or  fifteen  minutes  speaks  for  impaired  function,  pro- 
vided that  there  are  clinical  data  bearing  that  way.  The  value  of 
chromocystoscopy  must  always  be  that  of  an  adjuvant  to  diagnosis, 
since  even  in  health  there  are  wide  variations,  both  as  to  the  time  of 
appearance  of  the  color  in  the  urine  and  as  to  its  intensity.  It  is  well 
known  that  under  the  stimulus  of  ureteral  catheterization  the  ex- 
cretion of  the  two  kidneys  may  vary  both  in  quantity  and  in  composi- 
tion. Wherefore,  Thomas  rightly  concludes  that  chromo-ureteroscopy 
should  be  made  without  ureteral  catheterization.  His  conclusions  are 
derived  from  an  examination  of  70  cases,  in  30  of  which  the  kidneys 
were  normal,  and  in  40  were  diseased.  In  persons  with  normal  kidneys 
the  dye  makes  its  appearance  at  the  same  time  on  both  sides  in  about 
75  per  cent,  of  the  cases  in  from  five  to  fifteen  minutes.  Where  there 
has  been  a  variance,  it  has  ranged  from  one  to  seven  minutes.  The 
shade  of  the  stain  is  of  value,  since  in  renal  insufficiency  the  stain  may 
be  either  entirely  absent  on  the  affected  side,  or,  if  present,  be  of  a  light 
blue.  The  conditions  in  which  the  incligo-carmin  test  is  of  the  greatest 
value  are  hydronephrosis,  multiple  calculi,  intrarenal  suppurations, 
tuberculosis  involving  at  least  one-third  of  the  renal  parenchjina,  and 
ureteral  stenosis.  According  to  Thomas,  the  conditions  in  which  the 
test  is  of  little  or  no  value  are  movable  kidney  of  slight  mobility  in 
which  there  is  no  kinking  of  the  ureter,  nephritis,  pyelitis,  and  tumors 
not  involving  a  majority  of  the  parenchyma.  However,  in  the  last  two 
the  presence  of  pyuria,  and  especially  in  the  last,  in  the  absence  of  tuber- 
culosis, calculus,  or  renal  papillary  varices  (essential  hematuria)  the 
appearance  of  free  bleeding  from  the  ureter  may  establish  the  diagnosis 
on  sight.  During  the  past  year  Rowntree  and  Geraghty  have  used 
phenolsulphonephthalein  for  determining  the  functional  activity  of  the 
kidneys.  It  may  be  administered  by  mouth  or  under  the  skin  in  doses 
of  6  mg.  to  the  cubic  centimeter.  In  normal  individuals  it  appears  in 
the  urine  in  ten  minutes.  It  has  been  quite  extensively  used  by  B.  A. 
Thomas  with  very  satisfactory  results. 

When  catheterization  is  practised  great  care  is  needed  lest  false 
conclusions  be  drawn.  It  must  first  be  borne  in  mind  that  the  mere 
presence  of  a  catheter  produces  a  polyuria,  which  maj'  be  so  profuse  for 
two  or  three  minutes  that  one  may  think  of  retention  within  the  renal 
pelvis.  The  product  of  this  reflex  hypersecretion  is  very  pale  and  of 
light  specific  gravity,  and  not  at  all  like  the  ordinary  urine.  If  the  first 
urine  obtained  flows  freely  and  resembles  the  normal  urine  in  color  and 
specific  gravity,  there  should  at  once  be  a  suspicion  of  renal  retention. 
The  capacity  of  the  normal  renal  pelvis  does  not  exceed  2  or  3  c.c,  and 
in  the  healthy  kidney  even  this  is  not  all  utilized  for  storing  urine. 
In  this  connection  allusion  may  be  made  to  the  common  experience  of 
the  mortuary;  namely,  that  at  autopsy  the  pelvis  of  a  normal  kidney 
contains  practically  no  urine.  This  is  also  shown  by  the  fact  that  if  the 
ureteral  catheter  is  pushed  into  the  pelvis  the  urine  drips  out  continu- 
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ously;  whereas,  if  the  tip  of  the  instrument  is  passed  into  the  ureter  for 
3  or  4  inches  only,  the  urine  appears  in  successive  spurts  of  from  8  to 
10  drops,  each  with  intervals  of  pauses  varying  from  six  to  eight  or  nine 
seconds.  With  the  catheter  in  the  ureter,  there  may  be  an  obstruction 
to  the  flow  of  urine  caused  by  a  minute  traumatism  or  by  a  plug  of  pus. 
The  injection  of  sterile  water  into  the  catheter  will  readily  overcome  this. 
The  first  urine  removed  by  ureteral  catheterization  will  very  frequently 


Fig.  306. — Pelvic  Phlebolith  Removed  by  Operation.     Catheter  in  Ureteh. 

contain  some  blood-cells  from  traumatism,  wherefore  the  first  flow  must 
not  be  regarded  as  the  average  urine  of  the  kidney  under  investigation. 
In  not  a  few  instances  the  mere  presence  of  the  ureteral  catheter  causes 
a  reflex  anuria,  which  usually  disappears  after  a  lapse  of  ten  to  fifteen 
minutes. 

When  both  ureters  are  simultaneously  catheterized,  catheters  of 
different  colors  should  be  used  or  they  should  be  marked  in  some  way, 
lest  there  be  some  uncertainty  as  to  the  kidney  to  which  each  catheter 
belongs. 


644      SURGERY    OF    THE    KIDNEY,    URETER,    AND    SUPRARENAL    GLANDS. 

The  value  of  renal  catheterization  can  be  greatly  enhanced  by  com- 
bining it  with  radiography.  This  applies  particularly,  as  was  already 
pointed  out  in  my  original  chapter,  to  ureteral  stones.  By  the  use  of  a 
catheter  impregnated  with  lead  or  bismuth  a  differential  diagnosis  can 
almost  always  be  made  between  ureteral  stone  and  a  concretion  outside 
of  the  ureter,  such  as  appendical  stone  and  phleboliths  of  the  pelvic 
veins.  Fig.  305  is  taken  from  a  case  of  the  kind  in  question.  The 
patient,  forty  years  of  age,  had  been  suffering  for  a  number  of  years 
from  what  seemed  to  be  attacks  of  renal  colic  associated  with  vomit- 
ing. A  prolapsed  kidney  was  believed  to  exist,  and  the  attacks  of  colic 
were  believed  to  be  due  to  ureteral  kinking.  Ureteral  catheterization 
showed  a  normal  kidney  and  no  obstruction  to  the  entrance  of  the 
catheter.     The  first  a;-ray  picture  showed  a  stone  which  seemingly  was 


Fig.  306. — Stone  in  Pelvic  Portion  of  Ureter,  Passed  into  Bladder.     (See  Fig.  305.) 

in  the  ureter.  With  a  leaded  catheter  in  position,  the  stone  was  shown 
to  be  fully  J  inch  away.  An  operation  revealed  veiled  adhesions  about 
the  appendix  and  the  cecum  which  produced  intermittent  obstruction. 
The  stone  was  easily  brought  into  the  wound  and  removed  from  a  pelvic 
vein.  It  must,  indeed,  be  a  very  rare  case  in  which  the  shadow  of  the 
catheter  would  directly  overlie  another  shadow  which  was  not  produced 
by  a  stone  within  the  ureter  itself.  It  is  here  that  careful  and  frequent 
examination  of  the  urine  is  a  most  valuable  aid  in  the  differential  diag- 
nosis. Although  stones  in  the  ureter,  as  in  the  kidney,  may  be  symptom- 
less for  long  periods,  they  will  make  themselves  manifest  by  changes  in 
the  urine.  This  is  well  shown  by  a  case  reported  by  Brewer  in  which 
there  were  no  urinary  symptoms.  There  was  a  distinct  shadow  on  the 
x-ray  plate  in  the  left  half  of  the  pelvis.     The  history  does  not  state 


MEANS    AND    METHODS    OF    EXAMINATION. 


645 


whether  a  leaded  catheter  was  used.  The  ureter  was  exposed,  opened, 
and  found  normal.  The  shadow  was  caused  by  a  calcified  epiploic 
appendix  of  the  sigmoid  adherent  to  the  parietal  peritoneum  over  the 
ureter. 

A  number  of  radiograms  should  be  taken  in  certain  cases,  as  of  dila- 
tation of  the  pelvis,  and  particularly  of  stones  within  the  ureter  before 
operation.  Wherever  possible  a  radiogram  should  be  taken  before  op- 
erating, for  a  relatively  small  ureteral  stone  may  pass  a  few  hours  before 
operation.  Figs.  306,  307  will  illustrate  this.  The  patient  had  been 
suffering  from  symptoms  of  ureteral  stone  for  a  number  of  months.     A 


Fig.  307. — Stone  in  Bladder,  Passed  Painlessly  from  Ureter.     (See  Fig.  306.) 


radiogram  (Fig.  306)  showed  the  stone  in  the  pelvic  portion  of  the  ureter. 
A  day  was  fixed  for  operation  ten  days  after  this  picture  was  taken. 
The  evening  before  the  operation  a  second  picture  was  taken  (Fig. 
307)  which  showed  the  stone  centrally  placed.  A  cystoscopic  examina- 
tion showed  it  had  entered  the  bladder,  whence  it  was  easily  removed  by 
litholapaxy.  Its  passage  through  2  or  3  inches  of  the  ureter  had  caused 
no  pain.  Had  the  second  picture  not  been  taken,  a  needless  operation 
would  have  been  performed,  the  search  for  the  stone  in  the  ureter  would 
of  necessity  have  been  very  prolonged,  and,  of  course,  in  vain. 

With  the  perfection  of  x-ray  technic,  it  is  now  possible  in  many  sub- 
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jects,  and  that  by  short  exposures,  to  obtain  shadows  of  the  kidney  itself. 
When  the  large  intestine  is  filled  with  bismuth  the  a;-ray  will  show  its 
relations  to  the  kidney,  and  thus  be  of  help  in  distinguishing  enlarge- 
ments of  the  kidney  from  those  of  contiguous  organs.  Fig.  308  shows  a 
normal  kidney  and  Fig.  309  one  that  is  very  much  enlarged  and  displaced 
downward. 

Suppurative  Lesions  of  the  Kidney. — Since  the  pubHcation  of  the 
original  chapter,  some  new  facts,  both  clinical  and  experimental,  have 
been  gleaned  as  to  the  method  of  the  development  of  suppurative  lesions. 


Fig.  308. — Normal  Kidney  Outline  in  Deep  Inspiration. 

Practically  all  renal  suppurations  are  due  to  an  ascending  process  from 
the  lower  urinary  tract  or  are  the  result  of  infection  from  the  blood-cur- 
rent. With  the  more  frequent  use  of  cystoscopy,  and  particularly  of 
ureteral  catheterization,  especially  in  the  hands  of  beginners,  cases  of 
severe  infection  of  the  kidney  as  a  direct  result  of  such  examinations 
are  becoming  more  numerous.  The  first  case,  as  is  well  known,  was 
reported  by  Israel,  and  Berg  has  recently  reported  one  in  which  neph- 
rectomy had  to  be  performed  as  a  life-saving  measure.  I  am  familiar 
with  another  case  in  which  a  cystoscopic  examination  by  an  expert  in  a 
case  of  contracted  bladder  was  directly  followed  by  a  grave  pyonephro- 
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sis.  Although,  in  comparison  with  the  number  of  examinations  made, 
infection  of  tlie  kidney  by  ureteral  examination  is  rare,  its  possible 
occurrence  must,  nevertheless,  be  considered  in  every  case  in  which 
the  examination  must  be  made  through  an  infected  bladder. 

It  has  long  been  known  that  a  healthy  bladder  can  take  care  of  viru- 
lent micro-organisms,  provided  there  is  no  obstructive  lesion.  If  this 
obstruction  is  produced  by  experiment  on  animals  or  by  some  lesion, 
such  as  an  enlarged  prostate,  ureteral  stricture,  or  stone,  an  ascending 
infection  readily  takes  place.  The  oblique  passage  of  the  intravesical 
portion  of  the  ureter  through  the  bladder  wall  is  an  effective  barrier 
within  wide  limits  of  ascending  infections.     The  greater  the  distention 


Fig.  309. — Low  Enlarged  Kidnby-pyonephrosis. 

of  the  bladder,  the  more  securely  the  infection  is  kept  from  the  ureters. 
It  is  only  when  the  ureteral  openings  are  deformed  that  infection  follows. 
In  other  words,  the  micro-organisms,  if  motile,  ascend,  and  in  the  con- 
trary case  are  carried  upward  to  the  kidney  in  the  column  of  urine  within 
the  ureter.  While  in  exceptional  cases  the  ureters  show  evidences  of 
infection,  in  a  great  majority  the  mucosa  of  the  excretory  ducts  is  unin- 
fluenced by  even  prolonged  contact  with  the  infected  urine. 

In  the  original  chapter  attention  was  already  called  to  the  possibility 
of  infection  of  the  lymphatics  around  the  kidney,  and  particularly  of  the 
renal  pelvis  by  extension  of  infective  processes  from  around  the  bladder 
by  way  of  the  retroperitoneal  lymphatics.     Brewer  has  recently  reported 
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a  case  in  which  the  infection  ascended  by  both  routes  and  terminated 
fatally  within  ten  days.  At  the  autopsy  a  large  gangrenous  slough  was 
found  in  the  region  of  the  trigonum.  The  left  ureter  and  peri-ureteral 
tissues  were  very  edematous  and  the  right  kidney  destroyed  by  purulent 
infection.  According  to  a  number  of  experimenters,  the  lymphatic 
route  is  the  more  important  one  in  upward  extension  of  infections  to  the 
kidney.  L.  F.  Stewart  transplanted  ureters  of  dogs  into  the  bowel,  and 
in  a  number  of  instances  produced  infection  of  the  perirenal  tissues  with 
entire  absence  of  changes  in  the  kidney.  Again,  cortical  abscesses  are 
produced  in  this  way  without  involvement  of  the  pelvis.  While  these 
experiments,  as  well  as  the  study  of  the  lymphatics  of  the  bladder  and 
kidney  by  Sakata  and  Kumita,  establish  the  possibility  of  such  infections 
occurring,  from  a  clinical  view-point,  as  has  already  been  stated,  the 
infection,  as  a  rule,  ascends  within  the  ureter. 

The  conditions  in  the  lower  urinary  tract  on  which  an  ascending  in- 
fection of  the  kidney  may  follow  are  varied  and,  as  a  rule,  obstructive. 
A  maltreated  stricture  of  the  urethra,  a  neglected  or  hypertrophied 
prostate,  a  stone  or  tumor  of  the  bladder,  are  among  the  commoner 
causes.  The  suppurative  lesions  of  the  kidney  so  often  observed  in 
the  terminal  stages  of  spinal  cord  degenerations  are  also  due  to  func- 
tional deteriorations  of  the  musculature  about  the  ureteral  openings. 
In  very  rare  instances  an  acute  cystitis  is  followed  by  rapid  involvement 
of  the  kidneys.  It  is  remarkable,  however,  that  at  least  in  young  per- 
sons the  most  common  cause  of  cystitis,  namely  gonorrhea,  is  rarel}^ 
followed  by  extension  to  the  kidneys.  It  is  probable  that  without  in- 
volvement of  the  bladder  an  ascending  gonorrheal  infection  cannot 
occur.  On  the  other  hand,  since  it  is  well  established  that  the  gonococ- 
cus  alone  or  associated  with  other  bacteria  can  cause  inflammatory 
changes  and  suppurations  in  parts  of  the  body  far  removed  from  the 
urethra,  it  is  possible  that  in  deep-seated  suppurations  of  the  kidney  due 
to  the  gonococcus  the  infection  is  hematogenous  in  character.  In  a  ver}^ 
able  article,  in  which  he  reports  2  cases  of  his  own,  1  of  which  died,  Xixon 
comes  to  the  conclusion  that,  excluding  cases  associated  with  general 
septicemia,  there  have  been  only  12  authentic  cases  reported,  of  which 
6  were  pure  and  6  were  mixed.  As  might  be  expected,  the  condition 
occurs  more  frequently  in  men,  owing  to  the  greater  prevalence  of  the 
primary  affection  in  them.  From  his  studies  it  would  seem  that  the 
hematogenous  infection  always  plays  a  more  important  role  than  the 
ascending  type.  To  justify  the  diagnosis  it  is  necessary  to  demonstrate 
the  gonococcus  in  the  kidney  itself  or  in  the  separated  urine.  Alto- 
gether Nixon  could  collect  only  13  cases  (exclusive  of  his  own),  of  which 
10  were  in  men.  The  right  kidney  was  involved  eight  times;  the  left, 
three  times;  both  kidneys,  twice.  In  the  cases  of  gonorrheal  pyelitis 
the  renal  symptoms  usually  appeared  between  the  sixth  and  twelfth 
weeks.  In  one  case  they  appeared  as  early  as  the  tenth  day,  and  in 
another  as  late  as  the  tenth  month.  Under  lavage  of  the  renal  pelvis, 
or  by  internal  medication  alone,  the  symptoms  invariably  cleared  up 
within  a  short  time. 
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Including  Nixon's  2  cases  from  the  Johns  Hopkins  Hospital,  there 
were  5  of  pyonephrosis;  2  of  them  died  and  2  recovered  after  neph- 
rotomy. In  the  fifth  case,  one  of  Nixon's,  a  nephrectomy  was  performed, 
the  outcome  of  which,  however,  is  not  stated. 

Suppurative  lesions  of  the  kidney  are,  for  the  most  part,  hematog- 
enous in  character.  This  being  true  even  in  cases  of  calculous  pyelitis, 
where  the  stone  was  the  primary  lesion,  an  infection  occurred  later  from 
the  blood-stream.  The  sources  and  variety  of  the  infection  naturally 
vary  greatly.  When  we  consider  that  normally  the  kidneys  excrete  bac- 
teria demonstrable  in  the  urine  in  very  large  numbers,  it  is  remarkable 
that  suppurative  lesions  are  not  oftener  found.  It  is  to  be  remembered 
that  according  to  Howell  5  per  cent,  of  the  total  quantity  of  blood  in  the 
general  circulation  passes  through  the  kidneys  within  a  minute.  Prob- 
ably this  very  free  circulation  is  protective.  Bacteriuria  frequently  exists 
without  implication  of  the  kidneys;  20  to  25  per  cent,  of  typhoid  patients 
have  it,  and  in  pregnant  women,  according  to  Dudgeon,  9  out  of  45  had 
the  colon  bacillus  in  their  urine  without  demonstrable  symptoms.  As 
in  other  grave  deep-seated  lesions,  so  for  those  of  the  kidney,  we  must 
now  look  for  some  earlier  infection  of  greater  or  less  severity  as  the  pri- 
mary source  of  the  renal  suppuration.  The  acute  exanthemata,  furun- 
cles, superficial  infected  wounds,  and  particularly  acute  infections  of 
the  tonsil  have  been  found  as  precursors  of  renal  suppuration.  With  this 
underlying  condition,  a  slight  trauma  in  the  region  of  the  kidney,  exces- 
sive functional  activity,  the  presence  of  a  stone  or  even  temporary  re- 
tention from  any  cause,  will  suffice  to  induce  grave  suppuration  in  the 
kidney.  Since  the  first  experiments  by  Albarran  of  renal  infection 
many  studies  of  like  nature  have  been  made,  notably  by  Pernice  and 
Scagliosi,  and  more  recently  under  Brewer's  direction.  They  all  show 
that  the  injection  of  a  moderate  dose  of  pathogenic  bacteria  into  the 
circulation  does  not  damage  the  kidney.  In  Brewer's  experiments  11 
out  of  16  animals,  which  in  addition  to  the  inoculation  received  an 
injury  to  one  kidney,  developed  distinct  surgical  lesions  of  the  kidney; 
and  in  8  of  them  the  lesions  were  unilateral  and  limited  to  the  injured 
kidney.     In  3  the  lesions  were  bilateral. 

The  experiments  thus  bear  out  the  observations  long  made  by  clin- 
icians that  suppurative  lesions  of  the  kidney,  hematogenous  in  charac- 
ter, are,  as  a  rule,  unilateral  and  subject  to  even  most  radical  operative 
interference,  provided  that  the  kidney  on  the  opposite  side  is  functionally 
competent.  Indeed,  it  may  be  asserted  that  by  relieving  a  unilateral 
renal  suppuration  we  are  safeguarding  a  sound  kidney  against  like  in- 
fection. 

Acute  Unilateral  Suppurative  Nephritis. — In  very  exceptional 
cases  a  very  grave  unilateral  infection  of  the  kidney,  resulting  in  many 
small  infarcts  and  multiple  abscess  formation,  follows  slight  maladies 
like  bronchitis,  grip,  tonsillar  infection,  and  after  an  operation.  The 
infecting  agent  has  almost  always  been  found  to  be  the  colon  bacillus. 
The  infarcts  are  invariably  situated  in  the  cortex  directly  underneath  the 
capsule    and    are    irregularly   distributed.     Woolsey   reported    one    of 
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staphylococcus  infection  limited  to  the  lower  pole  and  in  which  he 
successfully  performed  resection.  The  case,  however,  was  subacute  in 
character.  There  were  a  number  of  cortical  abscesses.  In  the  milder 
type  of  renal  suppurations  there  is  time  to  establish  a  diagnosis,  since 
the  sjonptoms  are  progressive,  permitting  the  use  of  all  the  modern 
methods  of  functional  renal  diagnosis.  In  the  grave  cases,  however, 
which  are  fortunately  rare,  as  has  been  pointed  out  by  Brewer,  either  on 
account  of  the  great  virulence  of  the  infecting  organisms  or  because  the 
invasion  of  the  kidney  is  immediately  attended  by  a  toxemia  so  intense 
that  the  local  symptoms  are  largely  overshadowed  by  those  of  the  general 
toxemia,  functional  tests  cannot  be  made.  As  Brewer  pointed  out,  these 
cases  are  often  so  acute  and  progress  so  rapidly  that  death  may  ensue 
before  the  distinctly  renal  symptoms  manifest  themselves.  From  the 
beginning  the  sepsis  is  pronounced,  the  condition  often  being  initiated 
by  a  severe  rigor.  A  high  temperature,  rapid  pulse-rate,  and  rapid 
breathing  may  lead  one  to  think  of  lobar  pneumonia  or  a  severe  grip. 
Fortunately,  as  a  rule,  a  more  or  less  vague  pain  in  the  loin  on  the  side 
of  the  lesion  points  to  involvement  of  the  kidney.  The  condition  might 
easily  be  mistaken  for  acute  appendicitis  or  infection  of  the  gall-bladder. 
The  mixed  urine  often  seems  normal,  the  light  traces  of  albumin,  of 
blood,  or  of  pus  being  unnoticed  unless  a  very  minute  examination  be 
made.  A  pathognomonic  sign  of  the  condition  present  in  all  the  cases 
is  an  extreme  sensibility  to  pressure  over  the  costovertebral  angle  and 
muscular  rigidity.  In  nearly  all  cases  a  very  high  leukoc>i:osis  (24,000 
to  36,000)  has  been  encountered.  In  a  number  of  cases  the  condition 
was  only  recognized  after  an  operation  for  suspected  appendicitis  re- 
vealed a  normal  appendix. 

If  left  alone  these  acute  unilateral  infarcts  almost  invariably  are 
fatal,  with  or  without  involvement  of  the  opposite  kidney,  although 
Cobb  recently  reported  a  case  in  which  recovery  ensued  after  an  ex- 
ploratory operation  had  to  be  abandoned  on  account  of  the  desperate 
condition  of  the  patient.  Brewer  reported  14  cases  of  this  kind,  of 
which  2  received  no  treatment  and  died  in  twelve  days;  4  were  treated 
by  nephrotomy  and  drainage  and  died  a  short  time  after  the  opera- 
tion; 8  were  treated  at  once  by  nephrectomy  and  all  recovered.  This 
is  in  accordance  with  the  view  expressed  by  me  in  regard  to  the  rela- 
tive dangers  of  nephrotomy  and  nephrectomy  in  suppuration  of  the 
kidney,  although  in  ordinary  suppurative  lesions  of  the  kidney  the  dis- 
crepancy in  results  between  nephrotomy  and  nephrectomy  are  nothing 
like  that  experienced  by  Brewer  in  the  management  of  the  acute  hem- 
orrhagic infarcts.  That  nephrectomy  is  not  necessary  in  every  case  is 
shown  by  recoveries  following  capsule  splitting  and  drainage;  2  cases 
were  reported  recently  by  Cotton  and  2  by  Cobb. 

Perinephric  Suppurations. — In  addition  to  the  usual  causes  of 
abscesses  in  the  perinephric  fat,  such  as  stone,  tuberculosis,  or  pyo- 
nephrosis, cases  are  multiplying  in  literature  in  which  suppurations 
develop  in  consequence  of  peripheral  suppurations  seemingly  of  slight 
importance.     Furunculosis,  carbuncles,  and  felons  have  been  particu- 
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larly  known  to  be  followed  by  perinephric  abscess.  These  abscesses  are 
always  the  result  of  cortical  metastases  directly  under  the  fibrous  cap- 
sule of  the  kidney,  through  which  they  break  and,  in  turn,  infect  the  fat 
capsule.  Rehn  has  recently  reported  8  of  these  cases.  In  a  tabulation 
of  36  cases  collected  from  the  hospitals  of  Philadelphia  by  Miller,  the 
source  of  infection  was  unknown  in  20  cases.  It  is  more  than  likely  that 
of  these  a  number  were  due  to  overlooked  slight  peripheral  sources  of 
infection. 

In  these  cases  the  operation,  which  should  be  performed  early,  re- 
veals an  adherent  fat  capsule  with,  usually  in  the  early  stages,  a  small 
abscess,  which  communicates  through  an  opening  in  the  fibrous  capsule 
with  a  small  suppurating  lesion  of  the  renal  cortex.  This  latter  is  so 
characteristic  in  its  appearance  that  Israel  has  given  it  the  name  "kid- 
ney furuncle"  or,  better,  "renal  furuncle." 

The  characteristic  symptoms  are  a  sudden  onset  without  any  pre- 
vious symptoms  of  a  renal  affection.  Intense  pain  and  tenderness  in  the 
renal  triangle  and  the  absence  in  the  urine  of  evidences  of  renal  implica- 
tion. This  is  easily  explained  by  the  fact  that  unless  the  metastatic 
renal  abscess  breaks  into  the  pelvis  the  urine  will  not  reveal  its  presence. 
A  further  diagnostic  point  is  the  very  high  leukocytosis  usually  found  in 
perinephric  suppuration,  the  general  average  being  24,700  (Miller).  In 
pyelonephrosis  the  leukocytosis  is  very  much  lower. 

Tuberculosis  of  the  Kidney. — With  the  increasing  ease  with 
which  tuberculosis  of  the  kidney  is  recognized  in  its  early  stages,  its 
frequency  seems  to  be  increasing.  Thus,  Kroenlein  showed  that  nearly 
30  per  cent,  of  all  surgical  diseases  of  the  kidney  are  tuberculous.  When 
it  is  considered  that  in  the  terminal  stages  of  tuberculosis  little  remains 
but  a  pus-sac  obliterating  all  traces  of  the  tuberculous  process,  it  may  be 
safely  asserted  that  over  half  the  suppurative  conditions  found  in  the 
kidney,  when  a  stone  is  not  found,  are  due  to  tuberculosis.  Its  unilateral 
nature  in  the  beginning  has  been  firmly  established,  and  even  when  death 
occurred  from  renal  tuberculosis,  one  kidney  was  found  sound  in  67  out 
of  191  cases  (Kapsammer).  That  the  disease  begin&>in  the  parenchyma 
has  been  shown  by  the  fact  that  no  cases  have  been  seen  by  operation  or 
autopsy  in  which  the  disease  was  limited  to  the  pelvis,  ureter,  or  bladder. 
In  rare  cases  a  slight  trauma  or  prolonged  irritation  from  a  stone  may  be 
the  exciting  cause  of  tuberculosis  of  the  kidney.  The  following  case  is 
illustrative : 

Edwin  C,  aged  thirty,  was  seized  with  severe  pains  on  right  side  of  the  kidney 
with  fever  and  chills  ten  weeks  before  he  consulted  Dr.  Hoppe,  who  referred  him  to 
me.  At  times  before  the  present  illness  the  patient  suffered  from  occasional  attacks 
of  severe  pain  in  the  right  loin  for  a  number  of  years.  During  his  acute  illness  he 
lost  35  pounds.  The  chest  examination  by  Dr.  Greiwe  revealed  an  anemic  bruit  at 
the  base,  and  a  slight  tuberculous  involvement  of  the  right  apex.  The  blood- 
count,  12,500  leukocytes,  4,000,500  reds;  hemiglobin,  50  per  cent.  There  was  ex- 
quisite tenderness  over  the  right  kidney  and  some  fulness.  Urinalysis  showed  light- 
colored  urine;  specific  gravity,  1020;  a  considerable  amount  of  pus,  red  cells  in 
every  field,  no  casts.  The  cystoscope  showed  redness  about  right  ureteral  orifice. 
Catheterization  of  right  ureter  showed  urine  containing  slight  trace  of  albumin,  some 
red  and  white  cells,  and  a  few  tubercle  bacilli.  The  x-ray  revealed  a  shadow  in  the 
pelvis  of  the  right  kidney. 
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The  operation  performed  at  the  Good  Samaritan  Hospital,  May  19,  190S,  re- 
vealed a  uric-acid  stone  in  the  pelvis  of  the  right  kidney.  The  kidney  was  firmly 
bound  down  about  the  hilum  so  that  it  could  not  be  delivered  into  the  wound. 
The  capsule  measured  fully  jV-  inch  in  thickness.  On  the  outer  side  of  the  capsule 
in  the  region  of  the  hilum  there  were  typic  caseous  deposits  varying  in  size  from  a 
pea  to  nodules  the  size  of  the  end  of  the  little  finger. 

It  was  doubtless  a  case  in  which  the  presence  of  a  stone  in  the  pelvis  in  a  tuber- 
culous subject  led  to  tuberculosis  in  the  pelvis  of  the  kidney,  and  a  limited  infection 
conveyed  through  the  wall  of  the  pelvis  to  the  fatty  tissues  on  the  outside.  In  the 
course  of  time,  had  an  operation  not  been  performed,  there  would  doubtless  have 
developed  a  perinephric  abscess  and  probably  a  renal  fistula. 

Clinical  experience  and  experimental  research  inaugurated  by  Baum- 
garten  have  shown  conclusively  that  tuberculous  infection  is  conveyed 
in  the  direction  of  the  secretion  from  the  part  primarily  infected.  The 
course  of  the  infection  is  from  the  kidney  to  the  bladder  or  from  the  tes- 
ticle to  the  prostate  and  bladder,  thus  making  the  bladder  a  sort  of 
neutral  ground.  It  cannot  be  questioned,  however,  that  in  whatever 
way  the  bladder  becomes  secondarily  involved,  the  disease  may  extend 
upward  to  a  sound  kidney,  either  through  the  column  of  urine  within 
the  ureter  or  through  the  lymphatics,  as  previously  stated. 

In  diagnosis  but  little  has  been  added  to  the  facts  set  forth  in  my 
original  chapter.  Changes  in  the  urine  are  of  the  utmost  importance, 
for  except  in  very  rare  cases  in  which  the  lesion  in  the  kidney  does  not  in 
any  way  communicate  with  the  pelvis,  pus  and  occasionally  blood  will 
always  be  found  in  the  urine,  which  remains  for  a  long  time  acid.  If  the 
tubercle  bacillus  is  not  found  it  is  probably  because  the  examination  is 
too  superficial.  Large  amounts  of  urine  may  have  to  be  collected  and 
centrifuged  repeatedly  before  a  few  bacilli  are  found.  As  Ekehorn  has 
stated,  "numerous  bacilli  may  be  found  in  the  urine  in  very  early  cases 
and  their  number  vary  greatly  during  different  periods  of  the  disease. 
With  every  involvement  of  a  new  part  of  the  kidney  the  bacilli  become 
more  numerous.  With  numerous  bacilli  there  may  be  a  small  quantitj' 
of  pus,  and  with  a  large  amount  of  pus  the  bacteria  may  be  relatively" 
few  in  number."  The  older  the  lesion,  in  other  words,  when  secondary 
infection  has  made  a  pus-sac  of  a  tuberculous  kidney,  the  pus  is  large  in 
quantity  and  it  may  be  difficult,  almost  impossible,  bacteriologicall}'  to 
make  the  diagnosis  of  tuberculosis.  The  gross  examination  of  such  a 
kidney,  even  after  operation,  may  fail  to  reveal  tuberculosis  as  the 
primary  cause  of  the  disease. 

In  the  treatment  of  tuberculosis  of  the  kidney  a  word  must  be  said  in 
behalf  of  the  climatic  and  constitutional  care  of  these  cases.  In  the 
extremes  of  the  disease  mucli  may  be  accomplished  in  this  way.  In  the 
very  early  cases,  particularly  where  the  symptoms  are  slight,  a  radical 
operation  may  be  properly  postponed  until  the  treatment  alluded  to 
has  been  given  a  fair  trial.  Every  now  and  then  a  cure  will  be  effected. 
That  this  is  not  impossible  is  shown  by  the  occasional  appearance  at 
autopsies  of  cured  cases  of  tuberculosis  of  the  kidney.  In  the  very  ex- 
treme cases,  where  both  kidneys  have  already  been  involved,  climatic 
changes  with  palliative  operations  may  likewise  add  to  the  length  of  life 
and  the  comfort  of  the  patient. 
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In  the  great  majority  of  cases  nephrectomy  still  remains  the  opera- 
tion of  choice,  and  wherever  feasible  the  ureter  should  be  removed  with 
the  kidney.  It  is  my  experience,  like  that  of  most  operators,  that  the 
earlier  the  nephrectomy  is  performed  and  particularly  if  done  before  the 
bladder  becomes  much  involved,  the  more  favorable  is  the  prognosis. 
Tuberculosis  elsewhere,  if  not  too  far  atlvanced,  does  not  contraindicate 
operation,  and  particularly  is  this  true  of  the  involvement  of  the  bladder. 
Nephrotomy,  except  as  a  palliative  operation  for  secondary  pyonephro- 
sis, when  nephrectomy  is  inexpedient,  has  no  place  in  the  treatment  of 
renal  tuberculosis.  It  is  almost  certain  to  be  followed  by  a  renal  fistula, 
which  will  yield  only  to  a  nephrectomy. 

Partial  resection,  except  where  the  one  kidney  had  been  previously 
removed,  has  been  practically  abandoned.  Quite  recently  Delbet  and 
DePaoli  have  again  called  attention  to  the  dangers  of  resection  in  these 
cases. 

Essential  hematuria  continues  to  be  an  enigma  as  to  its  nature, 
although  the  cases  are  multiplying  in  which  some  small  but  positive  vas- 
cular lesion  of  the  kidney  has  been  found  to  exist  as  the  underlying  factor. 
In  many  cases  there  is  a  diffuse  glomerulonephritis.  Fenwick  was  the 
first  to  call  attention  to  the  presence  of  capillary  nevi  of  the  papillae  as 
the  cause  of  painless  hematuria,  and  reported  3  cases.  Pilcher  reports  2 
cases  in  which  he  believed  this  varicose  condition  of  the  papillae  caused 
the  hematuria.  In  almost  all  of  these  cases  the  hematuria  is  unilateral. 
Schwyzer  operated  on  5  men  with  hematuria,  the  site  of  the  bleeding 
being  first  determined.  In  each  case  portions  of  the  kidney  removed 
showed  changes  seemingly  due  to  trauma.  All  of  the  cases  were  cured 
by  splitting  the  kidney. 

Bunts,  in  a  tabulation  of  70  cases,  found  that  in  18  the  kidney  was  ap- 
parently normal.  In  the  treatment  of  this  condition  operation  is  indi- 
cated, and  a  choice  must  be  made  between  nephrotomy  and  nephrectomy 
in  most  of  the  cases.  In  a  few  the  fixation  of  an  unsuspected  movable 
kidney  was  curative.  In  6  recorded  cases  the  opening  of  the  pelvis  and 
the  removal  of  the  papilli  was  curative.  Of  20  cases^where  nephrotomy 
was  done,  a  cure  was  effected  in  19,  and  death  occurred  in  1.  In  3  cases 
a  secondary  nephrectomy  became  necessary.  An  interesting  case  of 
this  kind  is  that  of  Bell,  in  which  the  kidney  was  removed  twenty-two 
days  after  nephrotomy.  The  bleeding  continued  and  made  nephrectomy 
necessary.  She  was  reported  well  six  years  later.  The  kidney  showed 
no  changes  except  such  as  might  fairly  be  attributed  to  the  previous 
operation.  Of  11  nephrectomies,  1  was  fatal.  The  proportion  of  cures 
which  has  followed  either  nephrotomy  or  nephrectomy  is  so  large  that, 
for  the  treatment  of  this  condition,  operation  is  positively  indicated, 
nephrotomy  being  the  procedure  of  choice. 

Renal  Calculus. — As  has  already  been  intimated,  the  case  must 
be  a  very  unusual  one  in  which  a  positive  or  negative  diagnosis  of  stone 
in  the  kidney  or  ureter  cannot  be  made.  In  very  fleshy  subjects  it  is 
possible  that  a  failure  to  show  a  stone  may  be  encountered.  In  all 
others  the  nature  of  the  stone  may  often  be  suspected  from  the  density 
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of  the  shadow.  In  every  good  plate  there  should  be  shown,  besides 
the  stone,  the  outline  of  the  kidney.  Contrary  to  expectation,  the 
latter  is  more  readily  elicited  in  radiograms  of  adults  than  of  children. 
Parenthetically  it  may  be  stated  that  in  the  best  plates  gross  structural 
changes  of  the  kidney  may  be  seen;  multiple  abscesses  and  cysts  having 
been  recognized,  and  even  a  suspicion  of  tuberculosis  aroused. 

The  treatment  of  nephrolithiasis  presents  little  that  is  new.  The 
question  as  to  whether  a  calculus  once  formed  in  the  kidney  can  be 
absorbed,  has  been  solved  affirmatively  by  experiment.  Rosenbach, 
following  in  the  wake  of  Tuffier's  researches,  introduced  into  the  renal 
pelvis  of  dogs  oxalate  stones  varying  in  size,  some  of  them  measuring 
11X8X6  mm.  The  largest  in  one  experiment  measured  25  X  8  X  9 
mm.  In  from  six  weeks  to  three  months  the  autopsies,  as  a  rule,  revealed 
little  or  no  trace  of  the  stones  that  had  been  embedded.  The  author  con- 
cludes that  the  solvent  power  of  a  healthy  kidney  on  a  stone  is  very 
considerable,  and  believes  it  to  be  due  to  the  solvent  action  of  the  urine 
on  the  organic  cement  substance,  which  holds  the  inorganic  compo- 
nents of  the  stone  together.  I  recently  crushed  a  phosphatic  stone  in 
the  bladder  in  a  patient  to  whom  methyl-blue  had  long  been  adminis- 
tered. The  stone,  although  it  weighed  120  grains,  was  tinged  a  light 
blue  throughout.  In  another  patient  with  calculous  pyelitis,  small 
stones  passed  from  time  to  time  were  permanently  colored.  It  is  cer- 
tain, therefore,  that  the  process  of  imbibition  through  the  colloid  frame- 
work of  the  stone  can  invade  the  latter  quite  to  its  center.  Neverthe- 
less, a  solvent  for  stone  remains  to  be  discovered,  however  great  a  bear- 
ing  these  data  may  have  on  the  future  therapy  of  calculous  disease. 
Operation  is,  therefore,  the  rational  and  routine  treatment  of  kidney 
stone  as  soon  as  it  is  evident  that  the  stone  cannot  be  passed,  and  be- 
fore serious  damage  results  to  the  kidney.  When  the  stone  is  in  the 
ureter  and  is  small,  efforts  may  be  made  to  dislodge  it  by  injections 
into  the  lower  ureter  through  the  ureteral  catheter.  The  cases  are 
multiplying  in  which  an  operation  has  been  made  unnecessary  by  these 
means.  With  appropriately  constructed  ureteral  forceps  small  im- 
pacted stones  have  also  been  removed  (Bransford  Lewis).  The  neces- 
sity of  taking  a  number  of  radiograms,  particularly  before  operating 
for  ureteral  stone,  has  alread}^  been  mentioned. 

Anuria,  the  most  serious  complication  of  kidney  stone,  has 
received  much  attention.  It  has  been  firmly  established  that  a  cal- 
culous obstruction  of  the  ureter  of  one  side  can  by  renorenal  reflex 
inhibit  the  function  of  the  normal  kidney  of  the  other  side.  Although 
this  is  rare,  the  instances  are  multiplying.  The  important  thing  to 
remember  in  this  connection  is  that  in  very  many  cases  both  kidneys 
together  possess  functional  activity  sufficient  to  sustain  life,  but  in 
which  neither  one  alone  is  equal  to  the  task  of  adequate  secretion. 
This  was  well  illustrated  in  a  case  reported  by  me  in  1895,  of  a  young 
man  in  whom  there  was  no  anuria  at  the  time  the  patient  was  subjected 
to  a  right-sided  nephrolithotomy.  There  was  a  pyonephrosis,  but  the 
kidney  was  still  able  to  perform  a  very  considerable  work.     It  was 
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drained.  Both  kidneys  continued  to  secrete  for  the  next  month.  At 
the  end  of  this  time  the  other  kidney  became  obstructed  and  anuria  fol- 
lowed. Thirty-seven  days  after  the  first  nephrotomy  the  second 
kidney  was  opened  and  found  to  be  pyonephrotic.  Both  kidneys  at 
once  resumed  their  function,  and  within  twenty-four  hours  the  patient 
was  on  the  road  to  recovery.  The  first  kidney  operated  upon  performed 
two-thirds  and  the  second  kidney  one-third  of  the  total  functional  work 
of  secretion.  In  this  patient  a  secondary  operation  for  stone  was  per- 
formed six  years  after  the  first  operation.  The  statement  of  Legueu 
has  often  been  disproved;  namely,  that  anuria  does  not  occur  except 
in  patients  who  live  with  only  one  kidney.  Indeed,  it  is  impossible 
with  our  present  knowledge  to  state  to  what  extent  a  defective  kidney 
may  resume  its  function  after  it  has  been  relieved  of  acute  changes 
due  to  obstruction.  In  cases  of  anuria  it  is  often  remarkable  how  long 
there  may  be  an  absence  of  uremic  manifestations  and  a  condition  of 
comparative  well-being  exist.  As  is  well  known,  Polk's  case  lived 
eleven  days  after  the  only  kidney  was  removed.  Cases  of  recovery 
from  anuria  have  been  described  after  ten  days  or  more.  Quite  recently 
W.  D.  Minningham  reported  a  case  in  which  a  woman  with  only  one 
kidney  was  operated  upon  for  pyonephrosis  and  recovered  after  twenty- 
three  days  of  total  anuria;  500  c.c.  of  thick,  foul-smelling  pus  were 
evacuated  and  four  phosphatic  stones  were  removed,  one  of  which 
was  with  difficulty  extracted  from  the  upper  end  of  the  ureter. 

Since  calculous  disease  is  bilateral  in  about  30  per  cent,  of  all  cases, 
it  cannot  be  rare  for  the  blocking  of  the  ureters  to  be  bilateral  and 
simultaneous.  Watson  collected  187  cases,  of  which  52  were  bilateral, 
and  in  29  of  these  there  was  silmultaneous  blocking  of  the  two  ureters. 
It  is  in  such  cases  that  a  simultaneous  nephrotomy  on  the  two  sides  may 
have  to  be  done.  In  treating  anuria  caused  by  Bright's  disease  and  of 
puerperal  eclampsia,  reference  will  be  made  to  the  intravenous  injection 
of  large  quantities  of  Fischer's  solution  of  sodium  chlorid  and  bicarbo- 
nate of  soda.  It  will  also  be  possible  in  individual  cases,  although  they 
must  of  necessity  be  rare,  to  relieve  the  obstruction^  by  ureteral  cathe- 
terization. Unfortunately,  as  I  stated  in  the  original  chapter,  as  a  rule, 
it  is  impossible  in  these  cases  to  do  more  than  obtain  x-ray  examina- 
tions, and  the  condition  of  the  patient  is  often  such  that  very  speedy 
interference  by  operation  becomes  a  matter  of  life  and  death.  When 
to  operate  on  both  kidneys  is  a  difficult  problem  to  solve;  although  if  the 
operation  on  the  first  kidney  reveals  an  amount  of  renal  substance  which 
makes  it  improbable  that  it  of  itself  is  sufficient  to  sustain  life,  the  other 
kidney  ought  likewise  to  be  exposed  and  nephrotomized. 

Hydronephrosis. — In  the  causation  of  hydronephrosis  obstruction 
in  the  ureter  from  such  causes  as  stone  or  stricture  and  of  kinks  in 
the  upper  part  of  the  ureter  by  anomalous  blood-vessels  or  looseness 
of  the  kidney  play  the  important  role.  Particularly  Mayo  has  found 
the  anomalous  blood-vessels  a  common  cause  of  hydronephrosis,  it 
being  present  in  20  out  of  27  cases.  Injury  is  a  common  cause  of  acute 
hydronephrosis,  and  a  sudden  blocking  of  the  ureter  or  of  a  complete 
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transverse  rupture  may  produce  it.  An  interesting  case  of  this  kind 
was  reported  by  Bell.  The  view,  entertained  until  quite  recently,  that 
hydronephrosis  is  usually  the  result  of  a  chronic  obstruction  needs 
modification.  By  some  recent  experiments,  notably  those  of  Scott, 
by  tying  the  ureter,  it  has  been  shown  that  the  accepted  view,  that 
hydronephrosis  can  result  only  from  chronic  or  intermittent  obstruc- 
tion, is  no  longer  tenable.  In  12  dogs  in  which  the  ureter  had  been  tied, 
hydronephrosis  of  high  degree  was  produced.  Extraneous  pressure 
as  from  tumors  occasionally  produce  hydronephrosis,  although  this 
applies  rather  to  the  hydronephroses  seen  at  autopsies  than  to  those 
encountered  clinically.     A  localized  hydronephrosis  limited  to  one  pole 


Fig.  310. — Pyonephrosis  Inflated  with  Air.     (Cole.) 

of  the  kidney  has  occasionally  been  found  as  the  result  of  a  stone  im- 
pacted in  one  of  the  calices  or  of  a  tumor  in  the  same  localitj'.  Dilata- 
tion of  the  ureter  above  a  stone  is  present  in  half  the  cases,  although 
when  the  stone  is  guttered  such  dilatation  may  not  result.  In  the 
diagnosis  much  may  be  learned  from  ureteral  catheterization,  par- 
ticularly when  it  is  combined  with  the  injection  of  a  2  per  cent,  solution 
of  coUargol  and  radiography.  Cole,  of  New  York,  has  recently  used  air 
or  collargol  with  excellent  results  (Fig.  311). 

The  treatment  of  hydronephrosis  is  largely  that  of  removing  the 
cause.  If,  when  this  is  accomplished  by  the  removal  of  a  stone,  the 
fixation  of  the  kidney,  or  the  division  of  an  anomalous  )>lood-vessol.  the 
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hydronephrotic  condition  still  remains,  a  plastic  operation,  such  as  is 
described  in  the  original  chapter,  will  have  to  be  performed.  When  in 
cases  of  long  standing  the  valve-like  condition  exists  at  the  ureteropelvic 
juncture,  the  classic  operation  of  Fenger  may  be  done  at  once.  As 
time  progresses  and  diagnoses  are  made  earlier,  nephrectomy  for  hy- 
dronephrosis should  become  less  frequently  necessary.  Surely  no  kid- 
ney should  be  sacrificed  until  one  or  more  efforts  have  been  made  to 
save  it  by  plastic  procedure.  Drainage  should  always  be  used  to  pre- 
vent infection  in  case  of  leakage,  but  gauze  of  any  kind  is  here  out  of 
place,  lest  in  removing  it  the  sutures  be  drawn  upon.  A  few  strips 
of  rubber  tissue  answer  the  purpose  admirably. 


Fig.  311.- — Pyonephrosis  Injected  with  Collargol.     (Cole.) 


Cystic  disease  of  the  kidney  continues  to  be,  for  the  most  part, 
a  noli  me  tangere.  The  disease  almost  always  involves  both  kidneys 
and  is  practically  always  congenital.  It  is  remarkable  that  life  may 
continue  for  many  years  with  so  little  of  the  secreting  structure  of  the 
kidney  left.  In  a  case  reported  by  Bovee  the  patient,  twenty-nine 
years  of  age,  gave  birth  to  a  normal  child  sixteen  days  before  death. 
John  S.  Neate  estimated  the  functional  renal  tissue  of  each  kidney 
at  about  1  cubic  inch.  In  a  case  that  recently  came  to  autopsy  in  the 
Cincinnati  Hospital  both  kidneys  were  very  much  involved,  had  hun- 
dreds of  cysts  in  them,  the  contents  of  which  varied  greatly  in  different 
parts.  Except  for  the  discomforts  incident  to  the  enormous  tumors, 
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which  measured  11  inches  in  length,  the  woman  was  well.  Death 
resulted  from  anuria.  In  a  specimen  recently  presented  to  the  museum 
of  the  Cincinnati  Hospital  removed  from  a  still-born  child  each  kidney 
was  as  large  as  the  normal  adult  organ,  and  on  section  presented  finest 
honeycombed  appearance. 

As  to  the  cause  we  are  in  the  dark.  Persistent  germinal  rudiments 
and  obstruction  of  the  tubules  from  prenatal  sclerotic  processes  are 
among  the  explanations  given  for  the  condition.  The  first  theory  is 
probably  the  usually  applicable  one.  Since  the  pelvis  of  the  kidney 
and  ureter  are  formed  from  the  Wolffian  body,  and  the  excreting  por- 
tion from  the  metanephric  blastema,  a  failure  of  the  two  parts  properly 
to  unite  explains  the  condition  and  why  the  disease  is  practically  never 
unilateral.  Associated  developmental  anomalies  are  far  from  rare 
and  heredity  plays  quite  an  important  role.  Sanger  (quoted  by  Bovee) 
reports  having  observed  a  family  in  which  the  first,  fourth,  seventh, 
tenth,  and  thirteenth  child  had  bilateral  congenital  cystic  disease  of  the 
kidney,  the  other  children  being  normal.  Although  the  disease  is  so 
often  congenital,  it,  as  a  rule,  does  not  interfere  with  life  for  many  years, 
and  in  one  case  was  discovered  accidentally  in  a  patient  eighty-eight 
years  old.  In  many  cases  the  diagnosis  is  not  made.  When,  however, 
there  are  symptoms  of  chronic  interstitial  nephritis  with  characteristic 
cardiovascular  changes,  and  tumor  masses  can  be  felt  in  the  region  of 
each  kidney,  the  diagnosis  of  bilateral  cystic  disease  is  justified.  In 
regard  to  the  treatment,  it  is,  for  the  most  part,  non-operative.  Ne- 
phrectomy can  only  come  in  question  when  it  is  certain  that  the  disease 
is  unilateral.  Ureteral  catheterization  alone  would  not  suffice  to  make 
the  diagnosis,  and  an  exploratory  laparotomy  should  first  be  made  to 
determine  the  existence  of  one  normal  kidney.  So  often,  where  a 
nephrectomy  has  been  done,  uremia  and  death  quickly  followed  and  the 
autopsy  revealed  the  remaining  kidney  cystic.  Therefore,  although 
a  few  recoveries  have  been  recorded  from  nephrectomy,  routine  treat- 
ment by  operation  should  be  limited  to  punctures  and  multiple  incisions 
of  the  cysts  from  a  lumbar  incision,  when  by  their  size  or  by  pressure  the 
cystic  kidneys  are  burdensome. 

Movable  Kidney. — In  this  condition  experiences  are  multiplying 
in  which  because  of  rapid  fat  absorption  there  is  a  general  loosening 
of  the  fibrous  supports  and  the  movable  kidney  is  only  part  of  a  panop- 
tosis.  Rest  in  bed,  postural  treatment,  and  a  diet  intended  to  increase 
the  fat  frequently  causes,  if  not  an  anatomic  cure,  at  least  an  ameliora- 
tion of  all  the  symptoms.  By  many  observations  during  operation  I 
have  been  convinced  that  every  loose  kidney  has  potentially  the  ele- 
ments of  obstruction  to  the  free  outflow  liy  reason  of  the  rotation  which 
almost  always  is  associated  with  mobility.  In  this  rotation  the  upper 
pole  tends  outwardly  and  the  lower  toward  the  middle  line.  The 
ureter  naturally,  therefore,  might  easily  be  pressed  against  from  A\ithout 
by  the  lower  pole.  Very  painful  movable  kidney,  particularly  when  a 
small  intermittent  hydronephrosis  exists,  as  shown  l')y  \ireteral  cathe- 
terization or  by  radiogram,  should  be  made  the  subject  of  fixation.     In 
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the  purely  neurotic  cases  the  propriety  of  operative  interference  is  still 
sub  judice.  Like  every  other  surgeon,  I  have  operated  on  a  number  of 
such  cases  and  have  encountered  failures,  but  none  have  been  made 
worse  by  the  procedure.  In  the  comparatively  young  with  long  lives 
of  invalidism  before  them,  there  can  be  no  harm  done  by  the  operation, 
which  per  se,  is  practically  devoid  of  danger.  It  seems  to  be  the  con- 
sensus of  opinion  that  when  both  kidneys  are  movable  they  should  be 
operated  on  simultaneously. 

Some  very  remarkable  results  have  been  achieved  in  England  in  cases 
of  lunacy  associated  with  renal  mohilitij.  For  example,  Suckling  has  quite 
recently  reported  21  cases  of  insanity  in  which  the  fixation  of  the  movable 
kidney  was  followed  by  the  disappearance  of  the  mental  symptoms. 
Billington  more  recently  reported  12  operations  on  people  who  were 
quite  insane  at  the  time  of  operation,  and  who  would  have  been  sent 
to  an  asylum  immediately  had  not  operation  been  advised:  6  of  the  12 
cases  were  well  at  last  accounts ;  2  had  suffered  from  mania :  2  from  mel- 
ancholia with  suicidal  impulses ;  1  from  mania  with  homicidal  impulses ; 
and  1  from  delusional  insanity.  In  5  of  the  remaining  cases  improve- 
ment was  noted,  although  the  time  was  too  short  for  a  cure  to  have  been 
complete.  One  case  died  from  operation.  The  conclusion  seems  war- 
ranted that  where  the  kidneys  are  found  movable  in  an  insane  person, 
nephropexy  should  be  advised  before  the  case  is  sent  to  an  asylum. 

In  regard  to  the  operation  nothing  new  has  been  devised,  unless  it 
be  the  use  of  the  quadratus  lumborum  muscle  as  a  sling  to  be  thrown 
around  the  lower  pole  of  the  kidney.  To  do  this,  the  muscle  is  divided 
longitudinally  and  its  lower  attachment  to  the  iliac  crest  severed. 
The  lower  edge  of  this  part  of  the  muscle  is  then  reflected  toward  the 
abdomen  and  attached  to  the  fascia  of  the  anterior  abdominal  wall, 
making  a  muscular  sling  for  the  kidney.  The  innervation  of  the  muscle 
remaining  intact,  its  fibers  do  not  degenerate.  Sonnenschein  reports 
21  cases  thus  operated  on  with  complete  and  permanent  success.  I 
still  continue  my  original  practice  of  suspending  the  upper  pole  from 
the  last  rib.  The  use  of  the  nephrocolic  ligament  as  \  sling  or  hammock 
for  the  lower  pole  and  fastening  it  into  the  wound  high  up  is  a  decided 
improvement  on  the  technic  which  I  have  for  a  long  time  used. 

Eclampsia  from  Acute  and  Chronic  Bright's  Disease. — Since 
Harrison's  idea,  that  the  relief  of  tension  by  capsule  splitting  is  indicated 
in  certain  forms  of  Bright's  disease,  and  since  Edebohls'  first  operation 
in  1898,  a  very  large  amount  of  material  has  been  gathered  and  fairly 
logical  conclusions  may  be  arrived  at.  In  the  acuter  cases  a  tense 
capsule  is  certainly  the  rule,  although  in  the  chronic  cases  it  is  not  un- 
usual to  find  that  the  capsule  is  rather  too  large  than  otherwise.  As  has 
already  been  stated,  the  hope  that  new  avenues  for  circulation  would  be 
opened  has  no  basis,  nor  that  the  new  capsule  which  forms  will  be  less 
elastic.  Both  clinically  and  experimentally  it  has  been  shown  that  the 
new  capsule  is  very  much  thicker  than  the  original  one.  There  is, 
therefore,  no  justification  for  the  hope  that  Bright's  disease  once  estab- 
lished can  be  cured  by  operation.     Although  the  immediate  mortality 
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of  capsule  splitting  is  30  per  cent.,  and  that  within  a  short  period  44  per 
cent.,  many  of  the  immediate  operative  results  have  been  remarkable. 
It  is  interesting  to  note  that  animal  experimentation  bears  out  the  value 
of  operative  interference  in  acute  renal  conditions.  Thus,  Rovighi 
found  with  cantharides  nephritis  in  rabbits  that  all  recovered  after  op- 
eration, while  50  per  cent,  of  the  controls  died;  with  diphtheria  toxin 
nephritis  50  per  cent,  were  saved  by  decapsulation,  while  100  per  cent, 
of  the  control  animals  died.  The  operation  in  these  acute  conditions 
doubtless  relieves  local  tension  and  edema  and  overcomes  the  renal  block. 
The  acuter  forms  of  Bright's  disease  following  the  acute  exanthemata, 
puerperal  eclampsia,  and  chronic  Bright's  disease  with  exacerbations 
are,  therefore,  the  cases  in  which  operation  is  not  only  justifiable,  but 
in  which  a  permanent  relief  may  be  expected.  In  the  chronic  paren- 
chymatous nephritis  the  prospects  of  relief  are  very  slender. 

Before  an  operation  is  determined  upon  in  any  case,  even  of  complete 
anuria  with  threatened  or  actually  existing  convulsions,  as  in  puerperal 
eclampsia,  all  medical  resources  should  be  tried.  Among  these  I  desire 
to  call  particular  attention  to  the  recent  remarkable  work  of  Prof. 
Martin  H.  Fischer,  according  to  whose  view  the  kidney  changes  and  the 
clinical  results  therefrom  are  due  to  acidity  of  the  circulation  in  the 
kidney.  "Experimentally  it  can  be  shown  that  under  the  influence  of  a 
trace  of  acid  the  kidney  has  a  tendency  to  fall  apart  into  its  morpho- 
logic constituents.  The  epithelial  cells  stick  together  and  loosen  en 
masse  as  the  cement  substances  that  bind  the  kidney  structures  together 
dissolve.  This  marks  the  origin  of  the  epithelial  casts.  By  more  pro- 
longed action  of  the  acid  or  with  a  rise  in  its  concentration,  the  epi- 
thelial casts  are  converted  into  granular  casts  and  later  still  into  hj^aline 
casts.  These  can  be  reconverted  into  granular  casts  by  neutralizing  the 
acid  or  by  adding  various  salts  to  give  concentration."  The  rational 
treatment  is  the  administration  of  alkalis.  Water  is  indicated  in  large 
quantities  to  wash  the  acids  out  of  the  kidney  cells.  The  only  danger 
of  giving  water  resides  in  its  power  in  washing  out  the  salts  in  the  bod}^ 
and  making  it  possible  for  the  kidnej^  and  other  organs  to  swell  (Edema). 
This  loss  of  salts  must  be  covered  by  giving  the  salts.  These  principles 
of  treatment  hold  not  only  for  the  experimental  nephritides  induced  in 
animals,  but  are  directly  applicable  to  renal  cases.  For  this  purpose 
sodium  chlorid,  14  gm.;  sodium  carbonate  (crystallized),  20  gm.;  water, 
1000  c.c.  are  utilized  by  rectal  instillation  or,  preferably,  by  intravenous 
injection.  The  solution  must  be  injected  slowly,  so  as  to  allow  ample 
time  for  mixing  with  the  blood.  The  treatment  has  been  used  in  over  40 
cases  of  acute  nephritis,  puerperal  eclampsia,  and  anuria  from  various 
causes  with  very  remarkable  results.  There  was  onlj'  one  death. 
Fischer  thinks  that  these  alkali-salt-water  injections  must  prove  of 
service  in  surgical  operations  on  the  kidney  in  which  it  is  at  times  deemed 
necessary  to  occlude  temporarily  the  blood-supply  to  the  kidney.  His 
experimental  proof  of  this  seems  positive.  According  to  his  results  this 
treatment  will  probably  do  away  with  the  necessity  of  operative  inter- 
ference in  the  conditions  under  consideration. 
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Nephrotomy  by  Silver  Wire.— Recently  Cullen  and  Derge  have 
devised  a  very  ingenious  method  of  bluntly  dividing  the  kidney  paren- 
chyma by  means  of  a  No.  3  or  4  silver  wire.  Their  researches  in  dogs 
along  these  lines  have  shown  that  there  is  in  this  method  a  minimal 
amount  of  hemorrhage;  that  after  this  method  there  are  no  spurting 
vessels  seen  in  the  kidney  wound  such  as  are  always  seen  after  division 
of  the  kidney  with  a  knife.  In  a  tabulated  series  of  experiments  the 
amount  of  hemorrhage  after  this  wire  nephrotomy  was  less  than  one- 
half  of  that  after  the  ordinary  nephrotomy  made  by  a  knife.  The 
authors  of  this  idea  examined  a  large  number  of  kidneys  at  varying  times 
after  operation,  and  found  that  there  was  far  less  destruction  of  the 
kidney  substance  by  infarcts.  There  was  always  a  small  infarct  present 
which  was,  however,  in  each  case  less  than  in  the  control  nephrotomy 
made  by  a  knife.  This  procedure  is  to  be  particularly  recommended  in 
all  cases  where  the  pelvis  of  the  kidney  must  be  explored.  I  have  used 
it  in  several  cases  of  nephrolithotomy  with  gratifying  results.  In  detail 
the  procedure  is  as  follows: 

After  delivering  the  kidney  the  topography  of  the  blood-supply  should 
be  accurately  determined.  If  the  kidney  is  round  in  front  with  pulsa- 
ting arteries  at  the  anterior  hilum  and  the  posterior  surface  flat  with  a 
deep  notch,  then  anterior  circulation  predominates.  This  is  a  condition 
found  in  four-fifths  of  all  cases.  In  these  cases  the  incision  should 
lie  in  the  posterior  part  of  the  kidney.  In  a  minority  of  cases  the  cir- 
culation is  just  reversed.  This  will  be  revealed  by  a  flattening  of  the 
anterior  and  a  rounding  of  the  posterior  kidney  surfaces.  The  deep 
notch  will  be  found  anteriorly  and  the  pulsating  vessels  posteriorly. 
In  these  cases  the  incision  should  lie  in  the  anterior  part  of  the  kidney. 
In  some  few  cases  where  the  notches  seem  thick  and  pulsating  vessels 
may  be  flat,  both  anteriorly  and  posteriorly,  then  it  is  probable  that  the 
division  is  in  the  middle  line.  If  this  is  true,  the  incision  should  lie  in 
the  middle  line. 

Cullen  in  his  article  brings  out  another  point,  that  is,  the  determina- 
tion whether  the  pelvis  is  intra-  or  extrarenal.  Its  importance  lies  in  the 
fact  that  in  an  intrarenal  pelvis  a  single  incision  is  ample,  while  in  the 
extrarenal  pelvis  the  upper  and  lower  poles  of  the  pelvis  are  divided  by 
a  thick  vascular  bridge  of  renal  tissue,  the  division  of  which  may  be 
hazardous.  An  intrarenal  pelvis  may  be  recognized  by  a  narrow,  small 
hilum,  while  an  extrarenal  pelvis  is  recognized  by  its  long  hilum  with 
widely  separated  renal  poles. 

The  additional  instruments  necessary  for  the  wire  nephrotomy  are 
assorted  blunt,  full-curved,  and  straight  liver  needles  and  a  No.  3  silver 
wire.  The  technic  differs  slightly  in  the  different  regions  of  the  kidney. 
If  a  small  nephrotomy  is  to  be  made  in  the  lower  pole  of  the  kidney,  a 
full-curved  needle  armed  with  the  silver  wire  is  introduced  into  the  upper 
posterior  margin  of  the  pelvis  and  brought  out  at  the  radial  point  of  the 
convex  border  of  the  kidney.  The  capsule  is  then  split  with  a  knife 
along  the  line  through  which  the  wire  will  cut.  By  a  gentle  see-saw 
motion  with  fair  traction  the  kidney  is  gradually  cut.     As  soon  as  the 
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Wire,    from   within  out.  Knife,   from  without  in 


Fig.  312. — Section  of  Infarcts  in  Dog's  Kidneys,  Magnified  6.5  Times.     (Ernest  K.  Culleu  in 

"Surg.,  Gyn.,  and  Obst.") 

Showing  tiie  comparative  results  obtained  in  the  wire  and  knife  incisions,  the  knife  having  been 
passed  from  cortex  to  pelvis.  The  arteries  were  injected  in  both  cases  in  order  to  demonstrate  the 
fine  preservation  of  the  blood-vessels  in  the  wire  wound.  Note  the  difference  in  shape  and  width  of  the 
cortical  infarct  in  the  two  specimens. 

resisting  pelvis  is  cut  through,  the  traction  must  be  even  more  gentle 
to  avoid  cutting  the  smaller  renal  vessels  (Fig.  313).  When  the  upper 
pole  of  the  kidney  is  to  be  opened,  the  incision  corresponding  to  this  can- 
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not  be  used,  as  this  incision  would  pass  through  the  large  posterior  branch 
of  the  renal  artery.  If  the  upper  pole  of  the  kidney  or  the  whole  pelvis 
is  to  be  explored,  the  operation  may  be  begun  as  in  the  previous  man- 
uver.  Then  the  large  needle  is  reintroduced  at  the  upper  angle  of  the 
first  incision,  passed  through  the  renal  pelvis,  and  brought  out  at  the 
corresponding  point  near  the  upper  pole.  After  splitting  the  capsule 
with  a  knife  the  kidney  is  then  opened  as  in  the  previous  step  (Fig.  314). 
If  a  certain  small  portion  of  the  kidney  is  to  be  opened,  the  incision  may 
be  made  in  the  same  manner  in  any  one  of  the  less  vascular  regions. 


Upper  pole 


Fig.  313. — The  Placing  of  the  Silver  Wire  with  the  Curved  Needle  in  an  Oblique  Direction 
Through  the  Posterior  Parenchyma.  (Ernest  K.  Cullen  in  "Surg.,  Gyn.,  and  Obst.") 
The  needle  enters  the  renal  sinus  between  parenchyma  and  pelvis  at  the  lower  end  of  the  hilum, 
glides  along  the  lower  posterior  calyx  until  the  point  of  the  needle  encounters  the  corresponding  papilla, 
at  which  point  the  pelvis  is  perforated.  (See  upper  left  diagram.)  The  ijeedle  is  now  gently  pushed 
through  the  renal  parenchyma  until  it  is  seen  to  emerge  at  the  lateral  border.  The  upper  right  dia- 
gram illustrates  the  direction  of  the  blood-vessels  in  relation  to  this  incision.  It  is  clearly  seen  that  this 
proposed  oblique  incision  runs  through  an  avascular  zone  and  opens  in  the  lower  half  of  the  renal 
pelvis. 


Lilienthal  has  devised  a  new  method  of  total  excision  of  the  ureter 

which  is  particularly  applicable  to  cases  of  tuberculosis  of  the  kidney. 
The  ureter  and  vessels  are  tied  separately  according  to  Lilienthal's 
technic.  The  stump  of  the  ureter  is  cauterized  with  pure  carbolid  acid 
and  turned  into  the  wound,  and  a  long  flexible  urethral  bougie  is  passed 
down  toward  the  bladder.  A  ligature  is  tied  tightly  around  the  ureter 
and  instrument,  so  as  to  hold  the  bougie  in  place.  The  lumbar  wound  is 
closed  with  drainage  and  the  patient  turned  on  his  back.  An  oblique 
incision  from  1|  to  3  inches  long  is  made  about  1  inch  to  the  median  side 
of  the  anterior  superior  iliac  spine.  This  is  carried  through  the  abdom- 
inal muscles  to  the  peritoneum,  which  is  peeled  back,  and  the  ureter, 
with  its  bougie  in  place,  easily  recognized.     The  ureter  is  now  lifted  by 
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the  finger  into  the  wound,  while  the  bougie  is  removed  by  an  assistant 
through  the  lumbar  wound.  By  pulling  through  the  lower  wound  the 
ureter  is  dislocated  downward  and  may  be  felt  by  the  finger  almost  to 
the  bladder,  where  it  is  tied.  A  soft  drain  is  now  introduced  for  a  few 
days  to  prevent  possible  infection.  A  hard-rubber  tube  must  never  be 
used  on  account  of  the  danger  of  injuring  the  iliac  vessels. 

A  simpler  method  than  this  can  be  instituted  by  the  use  of  a  blunt 
uterine  curet.  After  the  division  of  the  ureter  at  its  pelvic  junction,  the 
curet  is  slipped  over  the  ureter  and  gradually  pushed  downward  toward 
the  bladder.     The  ureter  can  be  quite  as  easily  separated  in  this  manner 


Fig.  314. — Second  Step  in  the  L-shaped  Incision.     (Ernest  K.  CuUen,  in  "Surg.,  Gyn.,  and  Obst.") 


from  its  bed  as  is  a  varicose  vein  in  the  operation  usually  performed  for 
this  condition.  When  the  lower  end  of  the  curet  is  advanced  as  far  as 
possible,  it  is  brought  to  the  skin,  which  is  buttonholed  over  it.  The 
enucleated  part  of  the  ureter  is  delivered  through  this  opening.  In  its 
technic  this  modification  closely  resembles  the  operation  for  removing 
the  long  saphenous  vein.  Whereas,  either  of  these  measures  of  ureter- 
ectomy is  easily  practised  w^ien  the  ureter  is  nearlj^  normal  or  not  much 
thickened,  or  irregularly  dilated,  it  is  not  feasible  in  the  cases  in  which  the 
opposite  conditions  obtain.  The  ureter,  as  a  result  of  obstruction  by  a 
large  stone  low  down,  from  cicatrices  or  tuberculous  ulceration,  at  times 
becomes  as  large  as  the  thumb  and  may  resemble  a  very  mut'h  thit'krn(Hi 
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small  intestine.  Under  these  circumstances,  if  the  ureter  is  to  be 
removed  at  the  first  operation,  nothing  short  of  complete  exposure  will 
answer.  It  is  questionable  whether  in  such  cases  the  operation  should 
be  performed,  since  ureterectomy  is  not  always  an  essential  to  the 
complete  cure.  If  in  these  cases  where  a  greatly  diseased  ureter  is  left 
and  causes  a  discharging  fistula,  it  can  always  be  removed  by  a  subse- 
quent operation  after  the  patient  has  recovered  fair  health  after  the 
nephrectomy. 
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CHAPTER  CXXXIV. 

STONE  IN  THE  BLADDER.' 

By  Arthur  Tracy  Cabot,  M.  D., 

Boston. 

The  experience  of  modern  operators  in  the  comparative  mortality 
of  the  various  methods  of  stone  removal  and  in  the  probability  of  recur- 
rence after  each,  bears  out  the  statements  in  the  original  article. 


Fig.  315. — Showing  the  Patient  in   Position  for  a  Skiagraph  of  the   Bladder.     O^^alter  J, 

Dodd.) 


Litholapaxy  remains  the  operation  of  choice,  and  cutting  operations 
should  be  resorted  to  only  in  exceptional  cases,  as  are  there  fullv  set 
forth. 

Considerable  ingenuity  has  been  exercised  in  combining  a  cysto- 
scopic  and  a  crushing  apparatus. 

Earlier  instruments  of  this  sort  (Nitze,  Caspar,  etc.)  are  compara- 
tively feeble  for  crushing. 

^  Supplementary  to  Chapter  LVIII.,  Vol.  I^'.,  p.  33.5. 
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George  Walker  was  the  first  to  adapt  a  cystoscope  to  a  powerful 
lithotrite.     His  instrument  was  tested  to  175  pounds'  pressure. 

Young  has  further  added  to  this  instrument  an  evacuating  bulb  of 
his  own. 

Such  instruments  are  not  practicable  in  disposing  of  stones  of  any 
size.  The  bladder  fluid  would  be  rendered  opaque  by  dust  after  each 
crushing,  and  the  frequent  washing  to  clear  this  out  would  greatly  and 
uselessly  protract  the  operation.  They  may  have  a  distinct  field  in 
the  seizing  and  crushing  of  a  last  elusive  fragment.  The  ordinary  litho- 
trite, aided  by  Chismore's  aspirating  lithotrite,  usually  performs  this 
service  so  satisfactorily,  however,  that  the  need  of  these  cystoscopic  in- 
instruments  must  be  exceedingly  rare. 


Fig.  316. — Showing  the  Skiagraph 


)F  THE  I'el\is  Taken  in  the  Position  Shown  in  Fig.  315. 
(Walter  J.   Dodd.) 


The  .r=I^ay  as  a  Means  of  Diagnosis  in  Stone  in  the  Bladder 
and  Accompanying  Conditions. — The  constant  improvement  of  the 
apparatus  and  technic  used  in  .r-ray  examinations,  and  our  added  ex- 
perience in  interpreting  the  pictures  obtained  has  greatly  added  to  the 
accuracy  of  this  method  of  investigation. 

Fig.  315  shows  how  the  patient  should  be  placed  in  relation  to  the 
tube  and  plate  in  order  to  bring  the  bladder  into  view  with  the  least 
possible  overlapping  of  the  bony  framework,  and  Fig.  316  gives  the 
pelvic  picture  obtained  by  this  position. 

It  is  also  possible  to  take  a  good  picture  of  the  pelvic  contents  by 
laying  the  patient  on  his  face  upon  the  plate  and  then  fixing  the  a:-ray 
tube  over  the  posterior  outlet  of  the  pelvis  (Fig.  317). 
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Fig.   317. — Showing  Patient  in   Position  fob   Skiagraph   of  Bladder  Taken  from   Behind. 

(Walter   J.    Dodd.) 


Fig.  318. — Showing  a  Stone  in  the  Right  Ureter  a  Short  Distance  from  the  Bladder,  and  Two 
Stones  in  the  Left  Ureter,  the  One  Nearest  the  Middle  Line  Being  in  the  Vesical 
Orifice  of  the  Ureter.     (Walter  J.  Dodd.) 

Hugh  Cabot  verified  this  by  cystoscopic  examination,  during  which  he  displaced  the  projecting 
stone  and  saw  the  other  follow  it  into  the  bladder.     The  picture  is  reversed  in  printing. 
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By  taking  several  pictures  at  different  angles,  with  the  bladder  in 
varying  conditions  of  distention,  and  by  changing  the  position  of  the 
patient  from  side  to  side  between  the  different  exposures,  some  light 
may  be  thrown  on  the  question  whether  a  stone  lies  in  a  diverticulum  or 
is  otherwise  attached  to  the  bladder  wall,  or  whether  it  is  free  in  the 
bladder  cavity  (Figs.  318,  319). 


Fig.  319. — A  Later  Picture  of  the  Bladder  Seen  in  Fig.  318     (Walter  J.  Dodd.) 
The  two  stones  from  the  left  ureter  are  now  seen  near  the  neck  of  the  bladder.     Picture  reversed  in 

printing. 

When  there  is  reason  to  suspect  that  the  stone  is  not  free  and  mov- 
able, a  cystoscopic  inspection  will  usually  make  the  condition  clear. 

In  seeking  to  know  before  operation  all  that  can  be  learned  as  to 
diverticula  that  may  be  present,  a  skiagraph  may  be  taken  of  the 
bladder  filled  with  protargol.  This  is  opaque  to  the  x-ray  and  may 
demonstrate  the  size  and  position  of  saccules. 


CHAPTER   CXXXV. 

SURGERY  OF  THE  PROSTATE/ 

By  Hugh  H.  Young,  M.  D., 

Baltimore. 

Surgery  of  the  prostate  has  not  changed  materially  during  the 
past  four  years.  To  the  subject  of  cyst  of  the  prostate  I  am  able  to 
add  a  recent  case  of  considerable  interest. 

A  young  man,  aged  thirty-three,  appeared,  complaining  of  difficulty 
of  urination  of  several  years'  duration.  He  had  not  had  gonorrhea  and 
was  otherwise  healthy. 

Examination  showed  that  the  prostate  was  not  enlarged;  there  was 
no  evidence  of  chronic  prostatitis;  the  urine  was  clear. 

The  cystoscope  entered  easily  and  showed  a  cyst  about  2  cm.  in 
diameter  projecting  through  the  prostatic  orifice  into  the  bladder,  and 
attached  by  a  liroad  pedicle  along  the  left  anterolateral  margin  of  the 
urethra.  The  translucency  of  the  cyst  was  quite  evident  when  viewed 
with  the  cystoscope,  particularly  as  it  was  being  drawn  outward,  the 
light  being  on  one  side  of  the  cyst  and  the  lens  on  the  other.  The  rest 
of  the  prostatic  margin  was  normal  in  appearance  and  the  bladder  was 
entirely  negative.  This  cyst  was  successfully  removed  by  means  of 
my  cystoscopic  rongeur.  Examination  of  the  tissue  showed  that  it  was 
lined  with  epithelium,  both  inside  and  out.  It  was  evidently  filled  with 
clear  fluid.  There  was  only  a  moderate  amount  of  hemorrhage.  It  was 
not  necessary  to  use  a  catheter,  the  patient  being  able  to  void  his  urine 
immediately  afterward,  and  expressing  himself  at  once  as  having  much 
greater  facility  of  urination  than  he  had  had  for  several  years.  He  re- 
mained in  the  hospital  a  few  days,  during  which  time  there  was  very 
slight  hemorrhage,  and  he  did  not  require  catheterization.  No  infection 
occurred,  and  the  patient  has  since  been  entirely  well. 

Diseases  of  the  CoUiculus  and  its  Appendages.^The  litera- 
ture of  the  coUiculus,  or  verumontanum,  is  recent,  and  the  clinical  im- 
portance of  this  structure  and  its  appendages  has  only  lately  l:)een  recog- 
nized, notably  in  the  articles  by  Swinburne,  Wossidlo,  Goldschmidt, 
Geraghty,  and  Buerger. 

The  coUiculus  has  been  shown  to  be  the  seat  of  frequent  pathologic 
changes.  The  contributing  causes  are  gonorrhea  in  most  of  the  cases; 
in  others,  however,  there  is  no  venereal  history,  but  one  is  usually  able 
to  obtain  a  record  of  masturbation  frequent  and  long  continued,  or  of 
prolonged  sexual  excitement  without  intercourse. 

^Supplementary  to  Chapter  LIX.,  Vol.  IX..  p.  372. 
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Gonorrheal  changes  appear  as  a  chronic  inflammatory  condition,  the 
colHculus  being  enlarged,  the  surface  rough,  granular,  and  markedly 
congested,  and  the  orifices  of  the  utricle  and  ejaculatory  ducts  diflacult 
to  make  out.  Sometimes  they  are  definitely  contracted.  Where  the 
orifice  of  the  utricle  is  narrowed,  one  often  finds  the  utricle  distended 
with  fluid  and  at  times  considerably  dilated.  I  have  seen  several 
cases  where  the  utricle  was  3  cm.  long  and  would  contain  more  than 
3  c.c.  of  fluid.  By  means  of  his  utricle  syringe  Gcraghty  has  obtained 
purulent  fluid,  cultures  from  which  showed  a  chronic  infection  of  the 
utricular  pouch,  the  cure  of  which  put  an  end  to  a  urinary  infection 
which  had  previously  resisted  various  forms  of  treatment. 

In  other  cases  the  lips  of  the  utricle  appear  swollen,  edematous, 
red,  and  pouting,  with  or  without  constriction  of  the  lumen.  Study 
of  the  condition  of  the  ejaculatory  ducts  is  less  satisfactory.  In  some 
cases  they  enter  into  the  lateral  walls  of  the  utricle  and  cannot  be  seen; 
in  others,  through  the  opening  on  the  surface  of  the  colliculus,  on  each 
side  of  the  utricular  orifice,  they  are  difficult  to  see  or  to  explore  with 
the  fine  blunt-pointed  needle  of  the  utricular  syringe.  It  is  also  some- 
what dangerous  to  inject  fluid  into  an  ejaculatory  duct,  as  epididymitis 
may  result  therefrom.  Since  Belfield  has  called  attention  to  the  im- 
portance of  chronic  infections  of  the  ampulla  of  the  vas  deferens,  the 
indications  for  ejaculatory  duct  investigation  and  therapy  have  become 
more  justified,  and  with  recent  improvements  in  urethroscopy  we  may 
confidently  expect  advances  in  this  line. 

Prolonged  sexual  excitement  without  intercourse,  coitus  interruptus, 
the  practice  of  withdrawing  before  ejaculation,  masturbation,  and  other 
forms  of  unnatural  sexuality  lead  to  conditions  of  the  colliculus  and  its 
appendages  similar  to,  and  often  more  severe  than,  those  of  gonorrhea. 
The  colliculus  is  generally  much  enlarged,  very  red,  congested,  and 
bleeds  easily  and  profusely.  In  some  cases  the  surface  is  smooth,  in 
others  granular,  at  times  nodular  and  almost  villous.  The  changes 
in  the  utricle  and  ejaculatory  ducts  are  similar  to  those  described 
before.  In  these  non-gonorrheal  cases  the  prostate^is  usually  swollen, 
often  considerably  enlarged  and  soft,  as  if  the  acini  were  distended. 
Massage  expresses  an  abundant  secretion  containing  pus  cells  mixed 
with  a  varying  amount  of  normal  elements.  The  seminal  vesicles  are 
also  usually  found  distended,  thickened,  tender,  and  often  adherent 
and  filled  with  pus,  as  shown  by  examination  of  the  expressed  contents. 

The  symptoms  produced  by  pathologic  conditions  of  the  colliculus 
are  so  wrapped  up  with  those  of  chronic  prostatitis  and  vesiculitis  that 
it  is  often  impossible  to  separate  them. 

That  various  sexual  disorders  are  quite  specifically  attributable  to 
the  verumontanum  seems  definitely  proved,  viz. :  precocious  imperfect 
or  painful  ejaculations,  diminution  of  sexual  desire,  and  imperfect  erec- 
tions, and  pain  or  chronic  irritation  in  the  deep  urethra  and  perineum. 
All  of  these  symptoms  are  usually  eradicated  or  benefited  by  local  treat- 
ment of  the  verumontanum.  Certain  referred  pains  seem  to  be  due  to 
the  same  cause,  viz. :    suprapubic  irritation  or  dull  pain,  occasionally 
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leading  to  frequent  and  painful  urination ;  dull  pain  in  the  lumbar  region 
(often  a  tender  point  between  the  vertebral  spines)  and  along  the  course 
of  the  external  cutaneous  nerves  where  they  cross  the  crest  of  the  ileum 
(there  being  often  a  definite  tenderness  at  this  point). 

Many  or  all  of  the  above-mentioned  symptoms  may  be  induced  or 
increased  by  the  incomplete  ejaculations  which  often  accompany  im- 
perfect erections  or  precocious  ejaculations.  Geraghty  has  also  been 
able  to  produce  these  pains  by  distention  of  the  utricle  with  water,  and 
local  urethroscopic  treatment  to  the  utricle  and  to  the  exterior  of  the 
colliculus  has  caused  their  disappearance. 

I  have  gone  thus  into  detail  because  these  conditions  have  received 
little  general  recognition,  and  because  their  widespread  and  distressing 
symptoms  make  their  importance  great. 

Diagnosis. — Colliculitis  may  be  suspected  w^hen  certain  symptoms, 
singly  or  in  groups,  are  present,  viz. :  irritation  (burning  or  pain)  in  the 
deep  urethra,  perineum,  or  rectum;  sexual  disturbance:  precocious 
ejaculations,  diminished  desire,  and  impaired  erections,  etc.;  nocturnal 
emissions  and  painful  erections ;  referred  pains,  lumbar  and  suprapubic ; 
frequent  urination  due  to  irritation  and  without  obstruction. 

Examination  by  rectum  will  usually  reveal  an  exquisitely  tender 
spot  in  the  middle  of  the  prostatic  urethra  (and  also  usually  distention 
of  the  seminal  vesicles  and  prostate,  the  expressed  secretion  containing 
pus  cells).  The  passage  of  a  catheter  or  sound  will  generally  elicit  a 
cry  of  pain  when  the  point  of  the  instrument  reaches  the  site  of  the 
verumontanum.  The  urethroscope  is,  of  course,  the  most  certain  diag- 
nostic method,  as  it  is  possible  to  inspect  the  colliculus  to  sound  the 
utricle  and  test  its  depth  and  capacity  (after  obtaining  its  contents 
for  microscopic  study  in  certain  cases). 

For  this  purpose  Swinburne's  posterior  urethroscope  has  been  used 
for  many  years  with  great  success.  A  straight  tubular  urethroscope  with 
external  illumination,  as  in  the  models  of  Otis,  Squier,  and  Young,  may 
also  be  used.  Recently  the  cysto-urethroscopes  of  Goldschmidt,  Buer- 
ger, and  Pilcher  have  had  considerable  vogue,  as  they  give  a  more  mag- 
nified view  of  the  deep  urethra.  By  any  of  these  instruments  it  is 
possible  to  make  accurate  diagnosis  of  the  numerous  pathologic  states 
of  the  colliculus. 

Treatment. — Only  local  measures  give  results  in  this  conditions. 
The  time-honored  instillation  of  nitrate  of  silver  into  the  posterior 
urethra  (a  few  drops  of  5  per  cent,  solution  by  means  of  a  Keyes- 
Ultzmann  syringe)  is  a  simple  method  of  great  value.  It  should  be 
used  occasionally — about  once  a  week.  Massage  of  the  prostate  and 
seminal  vesicles  is  generally  necessary  owing  to  the  presence  of  chronic 
inflammation,  and  should  usually  be  followed  by  vesical  lavage  (by 
hydraulic  pressure  without  a  catheter)  with  a  solution  of  nitrate  of 
silver  (1  :  10,000  to  1:5000). 

Urethroscopic  treatment  is  the  most  accurate  and  successful.  For 
this  purpose  I  prefer  a  tubular  instrument,  with  the  light  outside, 
through  which  operative  attack  can  be  made  upon  the  colliculus,  utricle, 
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etc.,  with  rongeur,  scissors,  curet,  scalpel,  instillating  needle,  dilators, 
probes,  etc.,  and  applications  of  a  stick  of  nitrate  of  silver  with  a  porte- 
d'argent  can  be  made  direct. 

When  there  is  much  hypertrophy  of  the  coUiculus  I  usually  attack  it 
vigorously  with  the  small  rongeur,  thus  excising  many  small  bits,  and 
follow  this  by  a  vigorous  curetage  and  then  application  of  the  stick  of 
silver.  At  subsequent  treatments  (with  intervals  of  ten  days  or  more) 
it  is  usually  sufficient  to  use  less  vigorous  measures — the  local  applica- 
tion of  silver  and  intra-utricular  instillations  of  1  to  2  per  cent,  silver 
as  suggested  by  Geraghty.  Later,  applications  of  20  or  10  per  cent, 
silver,  as  used  by  Swinburne,  are  sufficient. 

Under  such  treatment  the  appearance  of  the  verumontanum  rapidly 
returns  to  normal,  and  the  painful  local  and  referred  symptoms  and 
neuroses  often  diminish  as  if  by  magic.  Most  of  the  sexual  disorders 
in  the  male  have  their  seat  in  a  pathologic  verumontanum,  are  usually 
curable  by  intelligent  treatment,  and,  therefore,  deserve  more  consider- 
ation than  they  have  usually  had  from  the  medical  profession,  which 
is  usually  content  to  brand  the  condition  "sexual  neurasthenia,"  and 
relegate  the  unfortunate  to  nerve  tonics. 

Chronic  Prostatitis. — The  subject  of  chronic  prostatitis  has  received 
increasingly  greater  attention  during  the  past  four  years.  There  has 
been  a  more  general  recognition  of  its  great  prevalence  by  the  medical 
profession,  and  a  better  understanding  has  been  reached  in  regard 
to  the  multiple  reflex  symptoms  which  this  disease  is  capable  of  producing. 
The  fact  that  many  pains  in  the  region  of  the  kidneys,  many  supposed 
lumbagos,  sciaticas,  and  neuralgias  of  the  groins,  hips,  thighs,  back, 
and  lower  extremities  are  due  to  inflammatory  infiltration  in  and  around 
the  prostate  and  seminal  vesicles,  is  now  becoming  better  known,  and  as 
a  result  many  cases  which  were  treated  previously  in  the  hospitals  for 
neurasthenia  are  now  being  cured  by  treatment  of  the  prostate  and 
seminal  vesicles.  The  great  value  of  massage  of  the  prostate  and 
seminal  vesicles,  and  of  local  treatment  by  means  of  irrigations  of  nitrate 
of  silver  and  urethroscopic  applications  to  the  posterior  urethra  and 
verumontanum,  have  become  more  and  more  evident,  and  the  medical 
profession  has  come  to  a  realization  that  physical  examination  without 
careful  study  of  the  rectum  and  prostate  by  means  of  digital  exploration 
is  not  complete.  The  great  value  of  microscopic  examination  of  the 
contents  of  the  prostate,  which  can  be  so  easily  forced  to  the  meatus 
by  simple  pressure  through  the  rectum,  has  not  yet  been  fully  realized, 
and  we  cannot  lay  too  much  stress  here  upon  the  great  importance  of 
such  examinations  before  pronouncing  a  case  of  chronic  gonorrhea  cured 
or  before  giving  permission  to  marry  in  cases  in  which  gonorrhea  has  been 
present  at  some  previous  date. 

Recently  an  addition  of  very  great  value  has  been  given  us  in  the 
complement  fixation  test  for  diagnosing  latent  gonococcic  infections 
which  has  been  introduced  by  Hans  J.  Schwartz.  By  using  fourteen 
different  strains  of  gonococci,  Schwartz  has  given  us  a  diagnostic  method 
of  very  great  value,  and  it  should  now  be  possible  to  tell  accurately  when 
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a  patient  can  safely  marry  without  danger  of  infecting  his  wife.  Owing 
to  the  difficulty  of  obtaining  cultural  or  microscopic  evidence  of  gono- 
cocci  in  the  prostatic  secretion  in  the  past,  it  has  been  necessary  to  say 
that  all  cases  in  which  there  was  a  considerable  amount  of  pus  present 
in  the  secretion  of  the  prostate,  the  patient  should  be  prohibited  from 
marrying.  It  was  evident  that  in  many  such  cases  the  process  was  not 
a  gonorrheal  one,  but  owing  to  the  inability  of  finding  the  gonococci  in 
cases  in  which  it  was  quite  certain  that  they  were  present,  it  was  neces- 
sary to  adopt  a  stringent  rule  as  above  described.  With  the  advent  of 
the  new  Schwartz  test  the  subject  is  greatly  simplified,  and  it  should 
now  be  possible  to  determine  quickly  what  cases  should  be  allowed  to 
marry,  and  what  should  not,  a  thing  of  very  great  importance. 

During  the  past  four  years  the  frequency  with  which  chronic  prosta- 
titis is  associated  with  obstruction  to  urination  has  become  more  and 
more  evident,  and  although  in  my  previous  chapter  I  called  attention  to 
the  fact  that  quite  often  it  was  necessary  to  perform  operations  to  remove 
the  obstruction  in  cases  of  chronic  prostatitis,  the  subject  has  become  so 
much  more  important  that  it  will  be  dealt  with  at  length  here. 

Contracture  of  the  Prostatic  Orifice. — Since  the  time  of  Home 
the  occurrence  of  obstruction  to  the  outflow  of  urine  at  the  prostatic 
orifice  of  a  non-hypertrophic  character  has  been  recognized.  Attention 
was  particularly  directed  to  this  condition  by  Mercier,  first  in  1836  and 
afterward  in  numerous  publications,  under  the  name  of  "  valvules  du 
col  de  la  vessie."  Keyes  and  Chetwood,  in  America,  have  kept  alive  the 
interest  in  this  condition,  to  which  they  gave  the  name  "contracture  of 
the  neck  of  the  bladder." 

Mercier  recognized  two  forms,  the  muscular  and  the  prostatic. 
"  Often,"  he  remarks,  "  one  sees  the  posterior  border  of  the  neck  of  the 
bladder  forming  such  a  forward  prominence  that  it  rises  8  or  10  mm. 
above  the  level  of  the  posterior  wall  of  the  urethra,  and  as  it  projects 
almost  at  an  acute  angle  it  results  that  the  canal,  when  it  has  been 
opened  by  its  superior  wall,  appears  coudc  in  shape.  The  urethro- 
vesical  orifice  is  large  enough  to  allow  the  passage  of  a  sound  of  large 
caliber,  but  it  has  lost  its  elasticity,  and  the  valvule  offers,  at  times, 
such  resistance  that  it  is  difficult  to  separate  the  lateral  lobes  of  the 
prostate  when  the  canal  is  opened  in  front.  If  one  makes  several  inci- 
sions through  this  valvule  one  finds  it  composed  of  grayish- white  tissue, 
and  it  is  only  at  a  certain  distance  that  one  meets  prostatic  tissue. 
This  tissue  is  a  part  of  the  transverse  muscular  layer.  Almost  always 
the  mucous  membrane  offers  in  the  vicinity  traces  of  chronic  inflamma- 
tion. Generally  the  prostate  is  not  enlarged,  but  it  is  hard,  compact, 
and  difficult  to  cut.  The  verumontanum  in  most  of  the  cases  is  en- 
larged." Such  is  Mercier's  description  of  the  muscular  valvules  (which 
I  have  translated  very  freely).  In  regard  to  the  second  form  he  says: 
"It  is  more  prominent,  has  generally  its  free  border  rounded,  and  is 
thicker  than  the  muscular  type.  The  urethra  at  this  point  forms  an 
inverted  crescent,  but  easily  admitting  the  finger.  After  incision  one 
meets  immediately  prostatic  tissue;  it  is  then  formed  of  the  supramon- 
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tanal  portion  of  the  prostate.  Often  this  is  accompanied  by  some  hyper- 
trophy of  the  lateral  lobes."  I  have  quoted  thus  at  length  from  Mercier 
because  in  succeeding  years  the  existence  of  his  "  valvules  "  was  largely 
lost  sight  of  on  account  of  a  concentration  of  interest  in  prostatic  hyper- 
trophy. 

Keyes'  term  "  contracture  of  the  neck  of  the  bladder  "  and  his  pub- 
lications laid  great  stress  upon  the  strictured  condition  of  the  internal 
orifice,  a  condition  which  is  very  frequently  present,  and  is  characterized 
by  a  fibroid  ring  surrounding  the  urethrovesical  orifice. 

My  attention  was  first  called  to  these  cases  when,  during  the  course 
of  prostatectomy,  the  lateral  lobes  were  found  to  be  non-hypertrophied, 
but  when  an  attempt  was  made  to  insert  the  finger  into  the  bladder  a 
fibrous  ring  was  encountered  which  required  instrumental  dilatation  with 
considerable  force.  An  examination  would  then  show  that  the  median 
portion  of  the  prostate  was  elevated  in  the  shape  of  a  small  transverse 
bar  of  very  fibrous  consistence. 

A  study  of  about  100  cases  shows  that  they  may  be  divided  into  three 
types:  viz.,  the  muscular,  the  fibrous,  and  the  glandular. 

The  muscular  type  is  rare  and  is  often  congenital  in  character.  The 
patient  gives  a  history  of  urinary  obstruction  and  frequency  since 
childhood — he  has  "  never  been  able  to  urinate  quickly  and  forcibly  like 
other  boys."  Some  of  these  cases  varied  little  with  the  progress  of 
years;  others  developed  numerous  complications,  e.  g.,  vesical  diverticula, 
ascending  infections,  pyonephrosis,  calculus,  etc. 

The  tissues  removed  in  these  cases  showed  that  the  bar  resulted  from 
hypertrophy  of  the  muscle  beneath  the  urethrovesical  orifice.  One  of 
these  was  associated  with  a  general  hypertrophy  of  the  musculature  of 
the  trigone,  and  the  obstruction  was  not  removed  until  the  trigone  had 
been  divided  longitudinally.  Inflammation,  though  present,  seemed  to 
play  no  part  in  the  production  of  the  obstruction,  which  may  be  termed 
a  congenital  muscular  malformation  or  hypertrophy  beneath  the  urethro- 
vesical orifice. 

The  fibrous  type  is  the  more  common,  and  occurs  in  more  or  less 
pronounced  degree  in  about  15  per  cent,  of  the  cases  of  chronic  prosta- 
titis. The  median  portion  of  the  prostate  in  these  cases  is  elevated 
above  the  level  of  the  trigone  in  the  shape  of  a  bar,  and  the  urethro- 
vesical orifice  is  tight  and  difficult  to  dilate,  the  sensation,  to  the  finger, 
of  a  fibrous  ring  being  very  marked.  The  microscope  shows  in  these 
cases  an  inflammatory  infiltration  of  the  sphincteric  muscle,  and  a 
fibrous  hyperplasia  which  forms  a  definite  ring  around  the  urethra, 
enough  to  justify  describing  the  condition  as  stricture  of  the  prostatic 
urethra  at  this  point.  The  rest  of  the  prostate  shows  the  varied 
lesions  of  chronic  prostatitis,  including  changes  within  the  acini  of  a 
hyperplastic  character. 

The  glandular  type  consists  of  a  hyperplasia  of  the  acini  in  the 
median  portion  of  the  prostate.  This  may  involve  the  prespermatic 
group  or  the  subcervical  group,  or  both,  as  in  one  of  my  cases.  The 
pathologic  condition  is  usually  inflammatory  and  corresponds  to  the 
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changes  described  under  the  chapter  on  Chronic  Prostatitis,  of  which  it 
is  usually  a  part.  Outside  of  the  acini  one  sees  the  usual  inflammatory 
infiltration,  and  within  the  reduplication  of  epithelium  and  epithelial 
stalks  which  is  also  seen  in  adenomatous  hypertrophy  of  the  prostate. 

In  some  cases,  particularly  in  elderly  men,  the  condition  is,  indeed,  a 
small  but  true  hypertrophy  in  the  shape  of  a  bar  or  sessile  lobe,  with 
little  or  no  hypertrophy  of  the  rest  of  the  prostate.  In  this  type  there 
may  be  little  or  no  fibrous  infiltration,  no  hard  ring  around  the  urethra, 
which  may  be  readily  dilatable.  But  not  infrequently  the  inflammatory 
and  the  glandular  type  go  together,  so  that  we  find  both  the  fibrous  ring 
and  the  hypertrophic  glandular  median  bar. 

The  symptoms  produced  by  all  three  types  of  lesions  may  be  very 
similar.  Of  first  importance  are  the  obstructive  symptoms,  which  mani- 
fest themselves  first  as  a  hesitancy  at  the  beginning  of  urination,  as- 
sociated later  with  abnormal  frequency  of  urination  and  diminution  in 
the  stream  of  urine.  In  some  cases  the  amount  of  residual  urine  is 
small,  20  to  50  c.c,  but  the  bladder  becomes  hypertrophied  and  con- 
tracted, so  that  the  frequency  is  largely  due  to  lack  of  capacity,  associ- 
ated in  some  cases  with  irritability  of  the  bladder.  In  other  cases  the 
amount  of  residual  urine  may  increase  and  become  very  large,  or  even 
complete  retention  may  supervene.  In  such  cases  the  symptomatology 
may  be  identical  with  that  of  prostatic  hj^ertrophy.  I  have  seen  sev- 
eral patients  under  forty  years  and  two  under  thirty  years  of  age  leading 
catheter  lives  on  account  of  complete  retention  of  urine  from  this 
cause. 

Another  important  group  of  symptoms — present  in  about  half  of 
the  cases — are  painful  in  character.  The  simplest  are  characterized  by 
irritation  or  burning  in  the  deep  urethra,  perineum,  or  rectum.  Often 
these  amount  to  real  pain  which  may  radiate  to  the  end  of  the  penis, 
and  be  referred  also  to  the  suprapubic  region.  Occasionally  the  pain  is 
of  very  distressing  character,  so  that  the  patient  becomes  almost  frantic. 
These  symptoms  are  generally  cured  or  greatly  improved  by  excision  of 
the  obstructive  bar,  so  that  it  would  seem  probable  that  thej^  are  due 
to  irritability  at  that  point.  In  other  cases  the  irritation  seems  to  be 
due  to  lesions  in  and  around  the  verumontanum  and  its  appendages,  as 
they  can  be  cured  only  by  postoperative  treatment  to  these  structures 
of  the  deep  urethra.  In  the  same  category  are  changes  in  sexual  vigor, 
chronic  prostatitis,  and  seminal  vesiculitis,  all  of  which  may  be  present 
and  require  treatment. 

Treatment. — Local  treatment — prostatic  massage,  dilatation  with 
the  Kollmann  dilator,  irrigations  of  1 :  10,000  to  1 :  5000  nitrate  of  sil- 
ver, instillations  of  a  few  drops  of  5  per  cent,  nitrate  of  silver  into  the 
deep  urethra,  or  urethroscopic  treatment — may  result  in  considerable 
improvement  in  the  symptoms.  This  is  particularly  true  where  they 
are  due  to  chronic  inflammatory  lesions  of  the  prostate,  verumontanum, 
seminal  vesicles,  and  bladder,  and  in  such  cases  local  treatment  as  indi- 
cated above  should  generally  be  given  before  and  after  radical  operation 
to  remove  the  obstruction  is  undertaken. 
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The  operative  measures  are  of  two  kinds,  division  and  excision. 
Division  may  be  done  through  perineal  or  suprapubic  incisions.  The 
perineal  is  the  older  and  more  popular,  and  consists  generally  in  a 
median  prostatotomy — very  similar  to  the  old  median  lithotomy  opera- 
tion. The  objection  to  this  procedure  is  the  occasional  production  of 
incontinence,  due  to  division  of  both  sphincters. 

Division  of  the  bar  may  also  be  done  with  the  Bottini  electrocautery 
instrument,  as  described  elsewhere,  or  by  the  method  of  Chetwood 
through  a  small  perineal  incision.  The  latter  method  has  been  used  by 
Chetwood  for  many  years  upon  these  cases  of  "  contracture  of  the  neck 
of  the  bladder,"  as  he  designates  them,  and  with  splendid  success.  In 
fact  the  use  of  the  Bottini  operation  or  its  modifications  seems  now  to 
be  largely  restricted  to  such  cases. 

Excision  may  also  be  perineal,  suprapubic,  or  urethral.  The  perineal 
excision  takes  place  in  the  course  of  a  perineal  prostatectomy — the 
median  portion  of  the  prostate  being  excised  after  the  lateral  lobes  have 
been  removed.  I  have  carried  out  this  procedure  in  over  50  cases.  It 
is  sometimes  the  method  of  choice,  especially  where  the  lateral  lobes  are 
markedly  abnormal,  enlarged,  and  chronically  inflamed.  In  some  cases 
it  may  be  wise  during  the  perineal  prostatectomy  to  attack  the  posterior 
urethra  and  verumontanum  if  pathologic  conditions  resulting  in  pain  or 
severe  nervous  symptoms  are  present. 

By  means  of  conservative  perineal  prostatectomy  no  difficulty  is 
experienced  in  removing  very  fibrous  lateral  and  median  lobes,  and  in 
thoroughly  dilating  the  sclerotic  internal  sphincter.  But  such  is  not 
true  with  the  suprapubic  methods  of  prostatectomy,  for,  as  Freyer 
remarks,  this  method  is  not  suitable  for  small  fibrous  prostates,  and  if 
attempted  may  result  in  a  removal  of  the  prostate  in  toto — capsule, 
urethra,  sphincter,  and  all — and  in  a  few  cases  has  resulted  in  severe 
stricture  or  even  complete  obliteration  of  the  deep  urethra. 

Excision  of  the  median  portion  of  the  prostate  may  also  be  done 
effectively  through  the  urethra  by  means  of  a  ''  urethroscopic  median 
bar  excisor  "  or  "  punch  "  devised  by  myself  three^years  ago.  It  may 
be  well  to  mention  here  the  reasons  which  led  to  its  development. 

On  January  27,  1909,  I  saw  a  patient  in  whom  rectal  examination 
showed  a  prostate  no  larger  than  normal.  The  catheter  withdrew  500 
c.c.  residual  urine,  the  cystoscope  showed  a  small  but  definite  transverse 
median  bar,  but  no  intravesical  enlargement  of  the  lateral  lobes.  With 
finger  in  rectum  and  cystoscope  in  urethra  there  was  a  definite  increase 
in  the  median  portion  of  the  prostate. 

The  patient  objected  to  prostatectomy,  and  I  finally  consented  to 
remove  the  median  portion  of  the  prostate  through  a  suprapubic  opera- 
tion. This  was  carried  out  two  days  later.  The  prostatic  orifice  was 
found  to  be  surrounded  by  an  inelastic  ring,  difficult  to  dilate,  and  in  the 
median  portion  there  was  a  small  bar  only  slightly  elevated  above  the 
trigone.  With  forceps  and  scissors  this  was  excised,  the  vesical  orifice 
dilated,  and  apparently  all  obstruction  removed.  The  patient  conva- 
lesced slowly,  remained  in  the  hospital  for  eight  weeks  before  the  supra- 
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pubic  fistula  healed,  and  a  month  later  showed  evidence  of  recurrence  of 
obstruction.  In  the  course  of  three  months  the  suprapubic  fistula  re- 
opened, obstruction  at  the  prostatic  orifice  being  almost  complete,  and 
in  a  short  time  the  patient  died  of  uremia. 

A  study  of  this  case  brought  forcibly  to  my  attention  the  fact  that  it 
should  be  possible  to  treat  such  cases  by  means  of  excision  of  the  median 
portion  of  the  prostate  through  the  urethra,  and  I  therefore  set  about 
to  construct  an  instrument  by  means  of  which  this  could  be  done.  Fig. 
320  shows  the  final  outcome  of  my  experimentation.  It  consists  of  an 
outer  tube  about  18  cm.  long  with  a  coude  curve  at  its  inner  end,  and  a 
urethroscopic  disc  at  the  other,  containing  a  post  upon  which  an  external 
urethroscopic  light  can  be  attached.  Near  the  inner  end  on  the  under 
surface  a  large  deep  fenestra  is  provided,  as  shown  in  the  illustration. 
Within  the  instrument  is  a  second  tube  which  has  a  sharp  cutting  inner 
end  made  of  steel,  which  when  pushed  home  can  excise  anything  ap- 
pearing inside  of  the  outer  tube.     The  object  of  this  instrument  was  to 
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Fig.  320. — Young's  Urethroscopic  Median  Bar-excisor  or  Ptxch. 

A,  Obturator;  B,  outer  tube  with  fenestra;  C,  inner  tube  with  cutting  end  of  steel;  D,  light  carrier 

rotating  on  a  peg  and  removable. 

be  able  to  engage  the  median  bar  in  the  fenestra  by  pushing  the  instru- 
ment through  the  urethra  into  the  bladder,  and  then  to  excise  it  by  means 
of  the  inner  cutting  tube  while  observing  the  operation  through  the 
inner  tube  illumined  with  the  external  urethroscopic  lamp. 

The  first  operation  was  performed  with  this  instrument  on  February 
1,  1909,  in  my  office,  under  local  cocain  anesthesia,  and  a  piece  of  tissue 
about  7  mm.  in  diameter  and  1.3  cm.  long  was  excised  without  pain, 
with  little  subsequent  hemorrhage,  and  splendid  functional  result  in  a 
case  of  small  median  bar  obstruction  of  long  duration.  Since  then  I 
have  operated  upon  numerous  cases,  and  am  now  able  to  report  69  cases 
of  obstruction  to  urination  of  the  median  bar  type,  and  others  with 
peculiar  small  enlargements  of  the  lateral  or  anterior  portions  of  the 
prostate,  which  have  been  operated  upon  with  this  instrument. 

Before  detailing  these  cases  it  may  be  well  to  speak  more  definitely 
in  regard  to  the  technic  of  the  operation  as  now  performed : 

The  instrument  is  usually  inserted  with  the  cutting  obturator  pushed 
home  until  the  end  of  the  instrument  is  felt  to  enter  the  vesical  orifice. 
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The  inner  tube  is  then  withdrawn  about  2  cm.,  the  electric  Hght  attached 
externally,  and  an  inspection  made.  As  a  rule,  the  verumontanum  will 
be  seen  bulging  into  the  fenestra.  The  instrument  is  then  pushed  slowly 
inward,  the  verumontanum  is  seen  to  disappear,  and,  finally,  the  median 
portion  of  the  prostate  gradually  enters  and  completely  fills  the  fenestra. 
If  the  instrument  is  pushed  a  little  farther  inward,  urine  escapes,  showing 
that  it  is  in  the  bladder.  By  drawing  it  outward  the  flow  of  urine  ceases, 
showing  that  the  inner  edge  of  the  fenestra  is  caught  against  the  median 
bar,  a  good  view  of  which  is  easily  obtained  after  aspirating  the  fluid 
from  the  interior  and  drying  with  swabs.  The  inner  cutting  tube  is  then 
rapidly  pushed  home,  and  excises  in  one  piece  the  tissues  caught  in  the 
fenestra.  With  alligator  or  ronguer  forceps,  inserted  into  the  instru- 
ment, this  piece  of  tissue  is  removed,  and  will  generally  be  found  to  be 
about  7  to  8  mm.  in  diameter  and  1.2  to  1.5  cm.  long,  one-third  of  its 
circumference  being  covered  with  mucous  membrane,  partly  vesical 
and  partly  urethral.  Experience  has  shown  that  one  cut  is  usually  not 
sufficient,  and  that  it  is  wise  next  to  turn  the  instrument  first  to  the  right 
and  then  to  the  left  in  order  to  remove  more  of  the  median  bar  on  each 
side.  The  lateral  cuts  never  excise  as  much  as  the  posterior  median, 
generally  about  one-third  as  much.     The  cutting  inner  tube  is  then 
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Fig.  321. — Young's   Two-way   Gum  Catheter  for   Continuous  Irrigation  op  Bladder,  Made 

IN  Sizes  27  to  31  F. 

removed;  the  bladder  is  washed  out  through  the  outer  tube,  and  when 
apparently  clear  of  clots  the  obturator  is  introduced  and  the  instrument 
withdrawn.  Immediately  afterward  a  two-way  urethral  rubber  or  gum 
catheter  (Fig.  321)  is  inserted  into  the  bladder  (by  means  of  a  stilet  if  a 
gum  catheter  is  used),  and  continuous  irrigation  at  once  begun.  If 
clots  are  present  these  are  evacuated  by  means  of  a  large  hand  syringe, 
but  generally  this  is  not  necessary.  After  the  catheters  have  been 
fastened  in  place  by  means  of  adhesive  strips  around  the  penis,  the 
patient  is  at  once  returned  to  the  ward,  where  continuous  irrigation 
is  at  once  resumed.  A  large  porcelain  tank  containing  about  10 
liters  of  sterile  water  at  a  temperature  of  120°  F.,  which  is 
allowed  to  flow  through  a  small  tube  into  the  bladder  and  out  the 
large  tube  with  sufficient  rapidity  to  remove  the  blood  and  prevent 
clotting,  is  employed.  This  irrigation  is  kept  up  for  twenty-four  to 
forty-eight  hours.  Sometimes  the  tubes  become  plugged,  and  the  large 
hand  syringe  has  to  be  used  to  evacuate  the  clots.  As  a  rule,  the  two- 
way  catheter  can  be  removed  in  from  twenty-four  to  forty-eight  hours. 
Only  rarely  is  further  catheterization  necessary.  By  using  the  retained 
two-way  catheter  with  continuous  irrigation  hemorrhage  is  easily  taken 
care  of,  and  the  convalescence  made  extremely  simple.  Several  of  these 
patients  have  not  even  gone  to  the  hospital,  and  many  have  left  in  two  or 
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three  days.  As  a  rule,  the  patient  is  able  to  void  his  urine  with  much 
greater  freedom  at  once,  and  the  convalescence  is  extremely  rapid  and 
satisfactory,  no  treatment  other  than  urotropin  and  water  in  abundance 
being  required.  The  use  of  sounds  and  dilators  has  been  found  unneces- 
sary. The  median  bar  is  so  completely  removed  that  no  recontraction 
occurs,  and  unless  some  obstructing  portion  of  the  prostate  remains  after 
operation  the  cure  is  complete. 

Study  of  Cases  Suitable  for  the  Punch  Operation. — I  have  now  (Feb- 
ruary 27,  1912)  carried  out  this  punch  operation  on  92  cases  without  a 
death;  4  of  these  cases  were  associated  with  pedunculated  median  lobes 
which  were  removed  with  the  cystoscopic  rongeur  before  the  bar  was 
removed  with  the  punch,  and  19  were  cases  on  whom  suprapubic  or 
perineal  prostatectomy  had  been  performed  here  or  elsewhere  with  im- 
perfect results. 

Sixty-nine  cases  were  subjected  to  the  punch  operation  as  a  primary 
procedure.  In  2  cases  the  median  enlargement  was  found  to  be  too  large 
to  be  removed  by  the  punch,  and  perineal  prostatectomy  w^as  performed 
later,  revealing  unexpectedly  great  hypertrophy  of  the  lateral  as  well 
as  the  median  portions  of  the  prostate.  Both  were  fat  men,  and  the  size 
of  the  prostate  had  not  been  appreciated.  The  punch  operation  should 
not  have  been  attempted  in  these  2  cases. 

In  the  other  67  cases  the  ages  were  as  follows : 

Between  20  and  29 3  cases. 

Between  30  and  39 5 

Between  40  and  49 15 

Between  50  and  59 19 

Between  60  and  69 16 

Between  70  and  79 8 

Over  SO  years  of  age 1  case. 

In  8  of  these  cases  vesical  calculi  which  were  present  were  removed  by 
litholapaxy  before  the  punch  operation  was  carried  out.  When  ether 
was  employed  the  punch  operation  was  done  immediately  after  the 
litholapaxy,  in  all  of  which  my  evacuating  cystoscopic  lithotrite  was  used 
(Figs.  322-324).  Several  of  the  litholapaxies  were  done  under  cocain, 
the  punch  operation  being  done  at  the  same  seance  or  a  day  or  two  later. 
All  of  these  cases  have  been  highly  satisfactory,  and  demonstrate  the 
great  value  of  the  punch  operation  after  litholapaxy  when  prostatic 
obstruction  of  the  median-bar  type  coexists.  The  frequent  recurrence 
of  calculi  after  simple  litholapaxy  show^s  the  need  in  many  cases,  even 
in  young  men,  of  operative  attack  upon  the  prostate  as  well,  and  has 
been  one  of  the  strongest  arguments  for  prostatectomy. 

In  4  cases  the  operative  result  obtained  by  the  punch  operation  was 
imperfect,  and  a  second  attack  was  made  with  it  upon  the  median  portion 
of  the  prostate,  thus  giving  satisfactory  results. 

In  the  other  63  cases  the  single  punch  operation  has  been  radical  in 
its  removal  of  the  obstruction,  and  the  results  obtained — even  as 
regards  the  painful  and  neurotic  symptoms — have  been  highly  satisfac- 
tory.    In  most  cases  no  subsequent  treatment  of  the  prostate  has  been 
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given,  but  in  others,  especially  those  associated  with  marked  prostatitis 
and  pain,  local  treatment  as  outlined  elsewhere  has  been  employed. 


In  summarizing  I  may  say  that  the  relief  of  obstruction  obtained 
has  been  just  as  complete  as  after  prostatectomy,  and  it  has  not  been 
found  advisable  to  employ  urethral  dilatation  afterward. 

The  removal  of  a  small  rounded  or  pedunculated  intravesical  pros- 
tatic lobule  may  be  accomplished  by  means  of  the  "  punch  "  above 
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described,  even  when  situated  in  other  than  the  median  portion  of  the 
prostate,  by  simply  turning  the  instrument  in  the  desired  direction,  after 
it  has  entered  the  bladder,  removing  the  obturator,  and  withdrawing  the 
instrument  until  the  lobule  drops  into  the  fenestra.  By  evacuating  the 
fluid  in  the  instrument  a  view  of  the  imprisoned  lobule  can  be  seen 
before  it  is  removed  by  the  inner  cutting  tube.     This  instrument  has 


been  used,  as  just  described,  to  cure  several  cases  with  small  peduncu- 
lated median  or  lateral  lobules,  urethral  polyps,  fringes  around  the 
prostatic  orifice,  and  obstructing  bars  or  lobules  left  after  suprapubic 
or  perineal  prostatectomies  which  have  been  incompletely  done.  >Mien 
the  lobe  is  quite  pedunculated  and  intravesical  it  can  generally  be  more 
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readily  removed  in  one  piece  by  means  of  my  "cystoscopic  rongeur" 
shown  in  Figs.  325  and  326.  With  this  rongeur  it  is  possible  to  grasp 
and  remove  lobules  2  cm.  in  diameter.  When  drawn  through  the 
urethra  the  tissues  become  compressed  and  elongated,  so  that  large 
masses  may  come  through  the  urethra  without  difficulty.  It  is  often 
advisable,  after  removing  a  pedunculated  median  lobe  with  the  rongeur, 
to  excise  the  bar  beneath  it  with  the  punch  in  order  to  completely 
remove  the  obstruction,  and  also  to  divide  a  contracted  internal  sphinc- 
ter. I  wish  to  lay  stress  upon  the  fact,  however,  that  neither  of  these 
procedures  is  suitable  for  general  hypertrophy  of  the  prostate,  for  which 
prostatectomy  is  the  operation  of  choice,  but  for  the  localized  lesions 
at  the  prostatic  orifice — viz.,  bars  in  the  median  portion  of  the  prostate, 
contracted  sphincters  (contracture  of  the  neck  of  the  bladder),  small 
isolated  prostatic  lobules,  intravesical  or  intraurethral,  not  associated 
with  hypertrophy  of  the  lateral  lobes — they  are  ideal.  Careful  cystos- 
copy, of  course,  is  an  absolute  prerequisite. 

When  properly  restricted  to  carefully  studied,  well-chosen  cases  the 
"  punch  "  operation  is  very  radical  and  permanently  curative,  and  is  by 
far  the  simplest  and  safest  procedure  for  cases  of  this  type  of  obstruction, 
which  are  far  from  uncommon,  having  been  about  one-third  as  frequent 
as  true  hypertrophy  in  my  practice  during  the  past  three  years. 

Tuberculosis  of  the  Prostate. — Recent  work  of  Whiteside  brings 
new  hope  that  we  may  yet  have  satisfactory  results  from  operations 
upon  the  tuberculous  prostate.  Whiteside's  cases  were  very  severe,  and 
the  operation — perineal  prostatectomy — was  performed  with  the  hope 
of  relief  from  very  painful  and  frequent  urination,  and  the  results  ob- 
tained were  remarkably  satisfactory. 

I  have  recently  had  similar  excellent  results,  and  I  am  inclined 
to  think  that  we  may  yet  come  to  an  operative  treatment  for  certain 
cases.  One  of  the  greatest  objections  to  the  operation  in  the  past  has 
been  a  persistent  tuberculous  urinary  fistula,  which  usually  resulted. 
I  have  recently  devised  a  prostatic  tractor  sufficiently  long  and  delicate 
to  be  passed  through  the  entire  urethra  into  the  bladder  with  the  object 
of  doing  away  with  the  incision  into  the  membranous  urethra,  which 
has  been  necessary  with  the  usual  prostatic  tractor.  With  this  instru- 
ment it  is  possible  to  get  excellent  traction  upon  the  prostate,  and  to 
expose  for  operation  the  posterior  surface  of  the  prostate  and  the  seminal 
vesicles,  through  the  usual  perineal  prostatectomy  cutaneous  incision, 
and  without  division  of  the  levator  ani  muscles.  It  is  then  not  difficult 
to  remove  the  lateral  and  median  portions  of  the  prostate,  and  the 
seminal  vesicles,  vasa  deferentia,  and  ejaculatory  ducts  without  opening 
the  prostatic  urethra  or  the  bladder.  In  exposing  the  seminal  vesicles  it 
is  necessary  to  divide  Denonvillier's  fascia,  which  is  closely  applied  to 
their  posterior  surfaces,  after  which  they  can  be  easily  isolated.  By 
avoiding  the  blood-vessels  which  lie  along  the  outer  edge  of  the  seminal 
vesicles  little  difficulty  is  experienced  in  controlling  hemorrhage. 

The  recent  advances  made  in  the  use  of  tuberculins,  and  the  many 
brilliant  results  which  have  been  obtained,  make  one  cautious  in  advis- 
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ing  operative  procedures.  Tuberculin  injections  have  proved  most 
satisfactory  where  operations  hke  nephrectomy  or  epididymectomy 
have  removed  a  considerable  portion  of  the  tuberculous  process.  After 
such  operations  the  human  organism  is  often  able,  under  good  hygienic 
treatment,  to  throw  off  the  rest  of  the  disease,  but  the  use  of  tuberculin 
in  increasing  doses,  but  so  small  as  not  to  give  reactions,  is  often  of  great 
help.  For  a  valuable  symposium  on  this  use  of  tuberculin  in  such  cases 
see  Transactions  of  the  American  Congress  of  Physicians,  1909. 

Prostatic  Hypertrophy. — The  past  four  years  have  added  much 
literature  to  the  question  of  prostatic  hypertrophy,  but  very  little  that 
is  new.  Among  the  most  important  may  be  mentioned  papers  by 
Freyer,^  Wolff,"  Tandler  and  Zuckerkandl,^  Squier,*  Young,^  Marion,^ 
Wilson  and  McGrath,''  and  Bryan. ^ 

At  the  International  Congress  of  Urology  which  was  held  in  London, 
1911,  a  very  complete  discussion  of  the  various  aspects  of  prostatic  hy- 
pertrophy and  the  operations  therefor  was  held,  and  the  transactions 
of  this  society  show  the  very  varied  views  which  were  held  by  the  various 
nationalities  represented  there. 

In  the  field  of  pathology  the  most  striking  announcements  have  been 
those  of  Marion,  who  holds  that  prostatic  hypertrophy  is  due  solely  to 
glandular  overgrowth  of  the  periurethral  glands  which  immediately  sur- 
round the  prostatic  urethra,  and  those  of  Tandler  and  Zuckerkandl,  who 
hold  that  prostatic  hypertrophy  is  due  to  an  enlargement  of  that  portion 
of  the  prostate  between  the  verumontanum  and  ejaculatory  ducts  and 
the  vesical  orifice — the  so-called  median  portion  of  the  prostate,  and  that 
the  enlargements  which  occur  on  each  side  of  the  urethra  are  simply  due 
to  prolongation  of  the  median  growth  upward  on  each  side  of  the  urethra. 
The  work  of  Tandler  and  Zuckerkandl  is  based  upon  a  dissection  of  42 
postmortem  cases.  Although  they  come  to  the  conclusion  that  su- 
prapubic prostatectomy  is  the  proper  method  of  removal,  their  conclu- 
sions as  to  the  region  involved  are  absolutely  at  variance  with  those 
of  Freyer,  who  after  an  experience  of  many  hundred  suprapubic  pros- 
tatectomies stated  that  the  enlargement  was  always  of  the  lateral  lobes, 
and  that  the  median  lobe  was  merely  a  backward  outgrowth  from  one  of 
the  lateral  lobes. 

The  whole  question  is,  in  our  opinion,  merely  one  of  interpretation, 
and  no  correct  deduction  can  be  drawn  by  viewing  late  prostatic  enlarge- 
ments such  as  have  been  studied  by  Tandler  and  Zuckerkandl.     In  a 

iThe  Lancet,  1909-1911. 

*  Ueber  die  bosartigen  Geschwiilste  der  Prostata  insbesonders  ueber  die  Kar- 
zinome  derselven,  Deut.  Zeit.  f.  Chir.,  Bd.  53. 

^Anatomische  tintersuchungen  liber  die  Prostatahj^pertrophie.  Die  Wiuide 
und  der  Heilungsvorgang  nach  Extirpation  der  hypertrophischen  Prostata.  Folia 
Urologica  Internationales,  Archiv.  ftir  Krankheiten  der  Harnorgane,  March,  1911. 

^Surg.,  Gyn.,  and  Obstet.,  1911. 

'Cancer  of  the  Prostate,  Annals  of  Surgerj?^,  1909,  vol.  i.,  pp.  1144-1233;  Surg., 
Gyn.,  and  Obst.,  1911;  Trans.  Internat.  Assoc. "Urologie,  1911. 

^Annales  des  Maladies  des  Org.  Gen.  Urin.,  1911. 

^Surgical  Pathology  of  the  Prostate.  A  Review  of  46S  Cases,  Surg.,  Gj-n.,  and 
Obstet.,  December,  1911. 

8  Surg.,  Gyn.,  and  Obstet.,  1912. 
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recent  study  of  the  embryology  of  the  prostate  at  birth,  Lowsley  has 
shown  that  the  glandular  portions  of  the  prostate  develop  from  five  sep- 
arate foci,  one  on  each  side  (the  lateral  glandular  groups),  one  anteriorly, 
one  posteriorly  above  the  verumontanum,  and  one  beneath  the  verumon- 
tanum  and  ejaculatory  ducts.  These  are  all  separated  more  or  less 
definitely  by  planes  of  fibrous  tissue,  the  demarcation  between  the  lateral 
portions  and  that  beneath  the  ejaculatory  ducts  and  verumontanum 
being  quite  pronounced  so  as  to  separate  the  two  portions  very  distinctly. 
The  latter  portion  very  rarely  shows  any  evidence  of  hypertrophy, 
but  in  the  other  four  portions  isolated  lobules  of  adenomatous  hyper- 
trophy are  frequently  seen,  so  that  it  is  ridiculous  to  hold,  as  Tandler  and 
Zuckerkandl  do,  that  the  median  portion  of  the  prostate  alone  is  the  be- 
ginning point  of  adenomatous  hypertrophy  which  invades  the  lateral  and 
other  portions  of  the  prostate.  Several  years  ago  I  pointed  out  that  in 
approaching  the  prostate  through  the  perineum  one  had  always  to  pass 
through  a  layer  of  compressed  non-hypertrophied  prostatic  tissue  which 
represented  that  group  of  glandular  development  beneath  the  ejaculatory 
ducts.  I  also  pointed  out  that  this  was  most  apt  to  be  the  site  of  begin- 
ning carcinoma  of  the  prostate.  As  soon  as  this  posterior  layer  is  incised 
on  each  side,  as  in  the  operation  I  have  described,  the  bulging  mass  of  the 
lateral  hypertrophies  at  once  appears,  and  no  difficulty  whatever  is  ex- 
perienced in  enucleating  them  through  the  perineum,  and  in  also  drawing 
after  them  a  median  enlargement,  even  though  it  may  project  greatly 
into  the  bladder.  I  cannot,  therefore,  agree  with  the  anatomic  and 
postmortem  conclusions  of  Tandler  and  Zuckerkandl  that  the  supra- 
pubic route  is  the  only  method  by  which  enlargement  of  the  prostate 
should  be  removed ;  in  fact,  since  a  good  many  of  their  specimens  show 
that  prostatic  hypertrophy  is  often  not  accompanied  by  an  intravesical 
outgrowth  or  even  with  dilatation  of  the  internal  sphincter,  it  seems  evi- 
dent that  there  are  many  cases  which  should  not  be  attacked  by  the 
suprapubic  route.  Freyer  has  acknowledged  this  in  several  of  his  writ- 
ings, in  which  he  clearly  states  that  one  should  not  attempt  to  enucleate 
a  prostate  (suprapubically)  unless  there  is  a  projecting  lobule  in  the 
bladder.  I  have  not  space  here  to  go  further  into  these  interesting 
questions  of  etiology  and  pathology,  but  I  refer  the  reader  to  Vol.  IV., 
p.  372,  where  my  ideas  have  already  been  thoroughly  expounded. 

Operative  Treatment. — The  extensive  literature,  with  exhaustive 
studies  of  ultimate  results  and  the  thorough  discussion  of  the  subject 
by  representatives  from  various  countries  at  the  International  Congress 
of  Urology  in  London  in  1911,  has  shown  a  considerable  change  of 
opinion  as  to  the  proper  method  of  operative  attack  for  prostatic  hyper- 
trophy. The  results  of  these  studies  and  discussions  may  briefly  be  said 
to  have  demonstrated  the  following  conclusions: 

Many  surgeons  who  have  been  performing  the  Goodfellow  perineal 
operation  have  found,  with  the  small  incision  in  the  bulbous  urethra 
and  blind  removal,  piecemeal,  of  the  prostate,  that  intravesical  portions 
of  the  median  or  lateral  lobes  often  escape  them  and  have  led  to  a  rapid 
recurrence  of  obstruction.     Incontinence  of  urine  has  also  been  a  not 
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infrequent  result,  due  to  the  traumatism  to  the  external  sphincter  and 
triangular  ligament. 

Those  who  have  followed  the  methods  of  perineal  prostatectomy  of 
Proust  or  of  Albarran,  in  which  no  tractor  was  used,  have  found  that  the 
extensive  dissection  required  has  led  not  infrequently  to  incontinence  of 
urine,  epididymitis,  loss  of  sexual  powers,  and  also  to  incomplete  re- 
moval of  the  prostate  because  the  intravesical  portions  were  not  reached, 
as  there  was  nothing  employed  to  draw  them  down  into  the  field  of  opera- 
tion. 

The  reason  for  the  failure  by  these  various  methods  of  attack,  and 
consequent  abandonment  of  the  perineal  route  was  clue,  not  so  much  to 
the  difficulties  of  attacking  the  prostate  through  the  perineum,  as  to  the 
fault  of  the  operators  in  not  having  due  regard  to  important  anatomic 
structures. 

Suprapubic  prostatectomy  now  has  the  most  advocates,  due,  I  believe, 
to  the  bad  results  coming  from  faulty  perineal  technic  described  above. 
In  the  field  of  suprapubic  prostatectomy  two  distinct  types  of  oper- 
ative technic  were  brought  forth:  that  of  the  English  school,  who  be- 
lieve in  a  small  suprapubic  incision,  large  enough  only  to  admit  of  the 
insertion  of  two  fingers  into  the  bladder,  enucleation  of  the  prostate  by 
blunt  dissection  with  the  aid  of  the  finger  in  the  rectum,  the  prostate 
being  removed  in  one  mass,  generally  with  the  anterior  commissure  and 
that  portion  of  the  urethra  above  the  verumontanum  and  ejaculatory 
ducts, — ^the  so-called  method  of  Freyer. 

The  other  method  is  that  usually  employed  by  the  French  and  Ger- 
mans, characterized  by  a  large  suprapubic  incision,  wide  exposure  and 
retraction  of  the  bladder;  incision  with  a  scalpel  through  the  mucous 
membrane  and  capsule  over  the  projecting  portions  of  the  prostatic  lol^es, 
and  the  enucleation  separately  or  piecemeal  of  the  various  portions  of  the 
prostate,  accompanied  in  some  cases  by  suture  of  the  mucous  membrane 
over  the  prostatic  wound.  The  advantages  claimed  by  the  former 
method  are  that  it  is  a  much  quicker  operation  that  ought  to  be  done 
in  five  to  ten  minutes,  and  is  accompanied  by  a  mortality  in  the  hands 
of  Freyer,  its  greatest  exponent,  of  47  deaths  in  800  cases,  a  mortality  of 
5.8  per  cent.,  whereas  the  mortality  rate  of  Zuckerkandl,  the  exponent 
of  the  more  open  dissecting  method,  is  about  20  per  cent. 

A  third  method  of  suprapubic  prostatectomy  is  that  which  has  been 
recently  advocated  by  Squier.  He  follows  Freyer  in  making  a  small 
suprapubic  and  also  a  small  vesical  incision.  The  index-finger  in  the 
bladder,  instead  of  being  made  to  break  through  the  capsule  of  the  most 
prominent  portion  of  the  prostate,  is  inserted  far  into  the  urethra  vmtil 
the  anterior  portion  of  the  lateral  enlargement  is  felt,  then  the  tear  is 
made  boldly  through  the  urethral  mucosa  upon  the  enlarged  lobe,  which 
is  then  separated  from  its  capsule,  the  procedure  being  continued  first  on 
each  side  and  then  posteriorly  until  the  three  lobes  are  delivered  into 
the  bladder.  This  technic  may  be  said  to  be  just  the  o]:>posite  to  that 
of  Fuller  and  Freyer,  who  approach  the  enucleation  from  liohind  for- 
ward.      Squier    claims    for    this    method    a    quicker    operation,    less 
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traumatism,  less  removal  of  capsule,  and  no  more  destruction  of  the 
urethra. 

A  fourth  method  of  prostatectomy,  i.  e.,  by  the  perineal  route,  is 
that  which  has  been  employed  by  myself  since  1898,  which  consists  in 
first  separating  by  blunt  dissection  the  lateral  lobes  from  the  urethra, 
which  is  pushed  inward  and  upward.  The  finger  is  then  swept  around 
the  lateral  portions  of  the  enlargement,  which  are  then  delivered  with  the 
median  lobe  into  the  bladder.  This  leaves  the  urethra  hanging  by  the 
anterior  commissure,  and  in  numerous  specimens  I  am  able  to  show  that 
practically  all  of  the  posterior  urethra  is  thus  preserved,  giving,  I  believe, 
the  advantage  of  a  quicker  healing. 

The  discussion  in  London  and  recent  literature  have  brought  forth 
the  fact  that  incontinence  of  urine,  stricture  or  even  complete  oblitera- 
tion of  the  posterior  urethra,  and  permanent  fistula  do  follow  suprapubic 
prostatectomy,  and,  judging  by  the  reports  of  cases,  not  so  rarely  as 
previously  supposed.  The  first  are  due  to  too  extensive  an  operation, 
the  capsule  of  the  prostate  being  removed  with  the  hypertrophied  lobe, 
and  the  persistent  fistula  to  leaving  some  of  the  prostatic  obstruction 
behind. 

The  statistics  which  I  presented  in  London  showed  17  deaths  in  450 
cases  of  perineal  prostatectomy  for  benign  hypertrophy.  Of  these  there 
was  only  1  death  within  the  first  twenty-four  hours,  and  3  within  the 
first  week  after  the  operation.  There  were  only  3  cases  of  partial  in- 
continence, and  none  of  complete  incontinence.  Injury  to  the  external 
sphincter  was  apparently  responsible,  and  should  have  been  avoided. 
Two  recto-urethral  fistulse  were  present  among  the  early  cases.  In  only 
4  cases  has  there  been  a  complete  return  of  the  obstruction,  and  review 
of  these  cases  shows  that  they  belong  to  the  small  sclerotic  variety  which 
have  since  been  shown  to  be  best  treated  by  the  "  punch  "  operation. 

In  one  series  of  128  consecutive  cases  there  were  no  deaths,  and  the 
results  obtained  seem  to  show  conclusively  that  conservative  perineal 
prostatectomy  is  the  safest  and  most  satisfactory  operation  for  either 
benign  or  carcinomatous  enlargement  of  the  prostate. 

Renal  Function. — In  determining  when  a  patient  suffering  with 
prostatic  disease  can  be  operated  upon  safely,  perhaps  the  most  im- 
portant information  desirable  is  as  to  the  functional  ability  of  the 
kidneys.  For  many  years  I  have  been  certain  that  the  ordinary  tests 
are  entirely  inadequate  to  give  an  accurate  idea  of  the  condition  of  the 
kidneys,  for,  not  infrequently,  with  urine  of  good  specific  gravity,  no 
infection,  almost  normal  urea,  and  total  solid  content,  further  develop- 
ments in  the  case  would  show  that  the  kidneys  were  markedly  impaired. 
Clinical  experience  has  demonstrated  that  not  infrequently  in  cases  of 
long-standing  prostatic  obstruction  with  a  large  amount  of  residual  urine 
the  ordinary  urinalysis  before  the  patient  had  been  catheterized  would 
show  fairly  normal  urine,  but  if  the  patient  were  operated  upon  at  once 
without  preliminary  treatment  dangerous  or  even  fatal  uremia  was  very 
apt  to  supervene,  so  that  I  learned  by  experience  to  avoid  an  early  oper- 
ation on  such  patients  with  much  residual  urine,  who  had  not  been 
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regularly  catheterized  for  a  protracted  period.  In  these  cases  I  adopted 
a  routine  preliminary  treatment  consisting  of  frequent  or  continuous 
catheterization,  water  in  abundance,  urotropin,  etc.  During  the  past 
ten  years  I  have  frequently  tried  various  functional  tests — phloridzin, 
indigo-carmin,  the  freezing-point,  etc. — but  with  no  very  satisfactory^ 
results,  so  that  until  the  demonstration  in  1909  of  the  value  of  phenol- 
sulphonephthalein  (which  had  been  discovered  several  years  before  by 
Ira  Remsen)  in  showing  the  functional  activity  of  the  kidneys,  I  was 
forced  to  rely  on  the  ordinary  methods  of  clinical  examination.  Abel 
and  Rowntree  showed  that  following  a  subcutaneous  injection  of  a 
small  amount  of  phenol-sulphonephthalein  it  appeared  in  the  urine  in- 
side of  ten  minutes.  It  appears  in  the  bile,  but  is  reabsorbed  from 
all  parts  of  the  intestines,  and  only  a  trace  of  it  can  afterward  be 
found  in  the  stool.  Practically  all  of  it  is  excreted  through  the  kid- 
neys, and  very  rapidly.  A  careful  clinical  study  of  the  effects  of  the 
drug  has  been  made  by  Rowntree  and  Geraghty  upon  patients  in  the 
urologic  service  of  the  Johns  Hopkins  Hospital,  and  practically  all  of 
my  cases  of  enlarged  prostate  have  been  subjected  to  the  test.  When 
a  6  mg.  dose  is  injected  intramuscularly  it  has  been  found  that  the  time 
of  appearance  varies  from  five  to  ten  minutes,  seven  being  the  average; 
that  from  40  to  60  per  cent,  of  the  drug  is  excreted  during  the  first 
hour  after  its  appearance  in  the  urine,  and  from  20  to  25  per  cent,  in  the 
second  hour.  At  first  subcutaneous  injections  were  used;  later,  intra- 
muscular injections  were  tried,  and  it  has  been  shown  that  the  drug 
appears  more  quickly,  and  the  amount  excreted  in  one  and  two  hours  is 
a  little  greater  with  intramuscular  than  with  subcutaneous  injections. 
Very  recently  we  have  been  experimenting  with  intravenous  injections. 
The  standard  dosage  has  been  6  mg.  of  phenol-sulphonephthalein. 
The  patient  is  given  3  glasses  of  water  to  drink,  and  is  then  catheter- 
ized and  the  bladder  washed  out  just  before  inserting  1  c.c.  of  fluid  con- 
taining 6  mg.  of  the  drug  intramuscularly  or  intravenously.  The 
time  of  appearance  of  the  first  faint  pinkish  tinge  as  the  urine  escapes 
from  the  catheter  into  the  test-tube,  made  alkaline  by  adding  a  drop  of 
25  per  cent.  NaOH  solution,  is  noted  as  the  beginning  of  the  test.  The 
urine  is  then  collected  in  one  receptacle  for  one  hour,  and  in  another 
receptacle  for  another  hour,  and,  by  means  of  a  modified  Hellige  hemo- 
globinometer,  the  amount  of  phenol-sulphonephthalein  which  has  l^een 
excreted  during  the  two  hours  can  be  readily  determined  with  great 
accuracy. 

The  great  value  of  the  phthalein  test  is  sho^^m  in  a  study  of  76  cases 
which  I  have  grouped  according  to  the  amount  of  residual  urine,  and  use 
or  non-use  of  a  catheter.  This  analysis  brings  out  clearly  the  bad 
effect  of  long-standing  residual  urine  of  large  amount  which  has  not 
been  relieved  by  regular  catheterization. 

Those  patients  who  had  not  been  catheterized  and  in  whom  a  large 
amount  of  residual  urine  had  been  present  for  a  long  time  showed  marked 
impairment,  and  3  died  of  uremia,  1  a  cancer  case.  The  wonderful 
improvement  possible  by  preparatory  treatment,  consisting  of  regular 
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or  continuous  catheterization  and  water  by  mouth,  rectum,  or  subcu- 
taneously,  is  shown  by  many  cases  in  which  the  appearance  time  became 
greatly  lessened,  and  the  output  of  phthalein  greatly  increased  by  pre- 
paratory treatment  lasting  from  two  to  six  weeks. 

Patients  with  much  residual  urine  who  had  used  a  catheter  for  a 
month  showed  less  renal  impairment,  but  those  who  had  followed  a 
catheter  Hfe  for  a  long  period  showed  in  7  out  of  9  cases  good  renal 
function.  In  2  cases  the  phthalein  test  showed  marked  impairment, 
and  it  did  not  become  good  after  prolonged  catheter  treatment,  but 
numerous  tests  seemed  to  show  that  the  condition  was  stable,  and  that 
there  was  no  likelihood  of  acute  suppression  coming  on  after  operation. 
These  conclusions  were  proved  correct  by  the  postoperative  convales- 
cence, which  was  very  satisfactory.  Patients  with  moderate  residual 
urine  (150  to  250  c.c.)  showed,  as  a  rule,  little  renal  impairment  as  a 
result  of  back  pressure,  but  those  who  had  used  a  catheter  were  generally 
better  prepared  for  an  early  operation. 

The  great  accuracy  of  the  phthalein  test  was  shown  in  a  case  in 
which  the  ordinary  urinalysis  gave  no  evidence  of  renal  impairment, 
viz.:  urine  specific  gravity  1010  to  1012,  output  2000  c.c,  and  urea 
20  to  30  gm.  in  twenty-four  hours,  a  slight  trace  of  albumin,  micro- 
scopically a  few  pus-cells,  bacilli,  no  casts.  An  injection  of  6  mg.  of 
phthalein  resulted  in  the  elimination  of  only  the  faintest  trace  of  the 
drug,  repeated  tests  being  made  on  succeeding  days.  The  patient 
did  not  improve  on  the  preparatory  treatment,  but  rapidly  became 
uremic  and  died  in  three  weeks,  autospy  showing  marked  atrophy  of 
both  kidneys,  neither  of  which  was  one-third  the  normal  size,  marked 
dilatation  of  the  ureters  and  renal  pelves ;  microscopically,  chronic  inter- 
stitial nephritis. 

When  the  question  of  operation  arises  in  case  of  enlarged  pros- 
tate one  should  determine  not  only  the  size,  shape,  and  character 
of  the  prostate,  the  possibility  of  malignancy,  the  amount  of  residual 
urine,  and  the  condition  of  the  bladder,  but,  above  all,  the  functional 
value  of  the  kidneys,  what  effect  the  prostatic  obstruction  may  have 
had,  and  what  the  probabilities  as  to  uremia  and  suppression  of  urine 
after  operation  are. 

Cases  with  considerable  residual  urine  and  definite  impairment  of 
the  kidneys  should  be  put  on  preparatory  treatment,  consisting  of 
regular  catheterization  three  or  four  times  daily  with  a  coude  gum  cathe- 
ter and  water  in  large  quantities  by  mouth.  Hexamethylenamin 
should  also  be  given  to  prevent  infection,  40  to  60  gr.  daily.  Phthalein 
tests  should  be  made  every  three  or  four  days  to  watch  the  renal  im- 
provement. 

The  time  at  which  the  operation  can  be  safely  performed  is  to  be 
determined  by  the  improvement  in  the  appearance  time  and  output  in 
two  hours,  or  the  stability  of  the  renal  function,  the  presence  or  absence 
of  uremic  signs  and  symptoms,  and  a  careful  general  study  of  the  case 
after  protracted  treatment.  No  hard-and-fast  lines  can  be  drawn  be- 
cause some  cases  of  chronic  nephritis  of  long  standing  may  give  bad 
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phtbalein  tests,  and  yet  be  in  no  great  danger  of  uremia  if  operation  is 
undertaken. 

A  poor  phthalein  test  should  indicate  preparatory  treatment,  Vmt 
almost  all  cases  can  be  brought  into  condition  sufficiently  good  for 
perineal  prostatectomy,  as  shown  by  the  fact  that  during  a  period  of 
fifteen  months  I  saw  79  cases,  all  but  three  of  whom  were  operated  upon. 
Two  of  these  3  patients  died  of  uremia  while  under  preparatory  treat- 
ment, autopsy  showing  severe  nephritis  in  both  cases.  In  the  third  case 
the  renal  function,  while  much  impaired,  was  not  as  bad  as  in  some  of  the 
cases  operated  upon  successfully,  but  the  heart  action  was  so  extremely 
weak  and  irregular  that  operation  was  not  advised. 

Carcinoma  of  the  Prostate. ^During  the  past  four  years  the  fre- 
quency and  importance  of  carcinoma  of  the  prostate  has  received  much 
attention  in  the  splendid  articles  of  Wolff,  Bryan,  and  Wilson  and  Mc- 
Grath.  In  my  own  practice  the  frequency  of  carcinoma  has  very  greatly 
increased  in  recent  years;  starting  with  about  10  per  cent.,  it  has  now 
reached  about  30  per  cent.,  that  is,  in  3  cases  presenting  themselves 
for  cure  of  prostatic  obstruction,  1  is  found  to  be  carcinomatous. 
Wilson  and  McGrath  state  that  in  an  examination  of  468  specimens 
removed  by  prostatectomy  there  were  73  which  were  carcinomatous, 
15.5  per  cent.  Had  the  advanced  cases  of  carcinoma  been  operated 
upon,  unquestionably  their  percentage  would  have  been  very  greatly 
increased,  probably  up  to  that  of  my  series,  in  which  non-operative  cases 
are  included,  there  being  now  about  200  cases  of  carcinoma  to  500  cases 
of  benign  hypertrophy. 

In  my  first  series  of  cases  carcinoma  and  hypertrophy  of  the  prostate 
seemed  to  occur  very  seldom  together.  Subsequent  studies  show  that  in 
about  half  of  the  cases  hypertrophy  of  the  lateral  lobes  is  present.  In 
such  cases  the  cancer  is  usually  confined  to  the  posterior  stratum  of 
tissue  between  the  posterior  capsule  and  the  lateral  lobes,  and  in  most 
cases  the  cancerous  infiltration  progresses  upward  around  and  into  the 
seminal  vesicles  and  vasa  deferentia  without  involving  the  hypertrophied 
lobules  in  the  lateral  and  median  portions  of  the  prostate,  the  firm  cap- 
sules of  which  seem  to  prevent  or  retard  invasion.  In  13  of  my  cases 
the  hypertrophied  lateral  lobes,  although  adjacent  to  a  broad  posterior 
stratum  of  cancer,  remained  free  from  invasion.  There  is  an  inter- 
mediary transverse  layer  of  connective  tissue  which  always  lies  posterior 
to  the  lateral  lobes  in  hypertrophy,  and  generally  anterior  to  the  above- 
described  posterior  subcapsular  layer  of  cancer  when  this  coexists. 
It  seems  to  be  a  remarkable  fact  that  cancer  generally  begins  posterior 
to  this  layer  of  connective  tissue,  and  hypertrophy  always  in  front  of  it. 

In  some  of  our  specimens  the  cancer  cells  are  found  invadmg  the 
hypertrophied  lobes,  and  in  a  few  they  have  almost  completely  replaced 
the  hypertrophy,  the  encapsulated  lobulation,  however,  being  more  or 
less  preserved. 

Early  or  beginning  cases  of  cancer  of  the  prostate  are  rarely  seen  at 
operation  or  at  autopsy.  I  have  had  3  such  cases.  One  at  autopsy,  in 
which  a  nodule  of  cancer  was  found  in  the  anterior  commissure  of  the 
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prostate,  the  lateral  and  median  lobes  of  which  were  considerably  hyper- 
trophied.  In  the  other  2  cases  a  single  small  nodule  was  found.  In  1 
case  it  was  very  small — about  2  mm.  in  diameter,  and  was  only  discov- 
ered on  microscopic  examination.  The  patient  had  been  subjected  to 
a  conservative  perineal  prostatectomy,  large  adenomatous  lobules  being 
removed.  The  tissue  surrounding  this  nodule  of  very  definite  carcinoma 
showed  no  adenomatous  changes,  but  ordinary  prostatic  tissue  with  well- 
marked  periacinous  inflammation.  In  the  other  case  a  nodule  of  carci- 
noma 1  cm.  in  diameter  was  found  in  the  substance  of  one  lateral  lobe. 
There  were  no  adenomatous  spheroids  present,  and  microscopic  examina- 
tion showed  chronic  prostatitis  of  the  lateral  lobes  which  had  been  re- 
moved. The  cancer  was  completely  excised  in  both  of  these  cases,  as 
shown  by  the  fact  that  both  patients  are  well  almost  four  and  eight 
years  later. 

In  89  cases  in  which  the  bladder  was  examined,  either  at  operation  or 
by  the  cystoscope,  there  were  only  3  cases  in  which  intravesical  tumor 
outgrowths  were  present.  These  statistics  seem  to  controvert  those 
of  Motz  who  claimed  that  there  was  a  frequent  association  between  car- 
cinoma of  the  bladder  and  prostate.  It  is  true  that  in  28  of  my  cases  the 
trigone  was  elevated  or  thickened,  and,  in  all  probability,  partially  in- 
filtrated from  the  retrovesical  intervesicular  mass  of  carcinomatous  inva- 
sion. That  such  retrovesical  invasion  rarely  leads  to  intravesical  tumor 
formation  seems  also  abundantly  shown  by  the  studies  of  Kaufmann. 

In  only  7  cases  did  the  cystoscope  show  considerable  hypertrophy  of 
the  lateral  lobes  intravesically,  but  in  20  cases  the  median  portion  was 
enlarged  either  in  the  shape  of  a  bar  or  rounded  lobe. 

In  Vol.  IV.,  p.  464,  I  described  two  methods  of  operation  for  car- 
cinoma of  the  prostate.  First,  was  the  radical  operation,  in  which  the 
prostate  with  urethra  and  capsule  with  the  neck  of  the  bladder  and  the 
seminal  vesicles  was  removed  in  one  piece.  This  was  followed  by  an 
anastomosis  between  the  stump  of  the  membranous  urethra  and  the 
anterior  wall  of  the  bladder.  This  operation  has  now  been  carried  out 
seven  times,  with  one  operative  death.  The  imm^ediate  results  were 
described  in  the  previous  article.  One  patient  lived  six  and  a  half  years, 
and  during  this  time  reported  to  me  frequently  by  letter,  and  was  ex- 
amined twice.  At  the  last  report,  a  short  time  before  his  death  he  re- 
ported that  he  was  entirely  cured.  He  died  in  the  autumn  of  1911,  six 
months  after  his  latest  report,  and  I  have  been  unable  to  obtain  any 
information  as  to  the  cause  of  death.  In  a  second  case  four  years  have 
elapsed  since  the  operation,  and  the  patient  is  apparently  well. 

The  great  difficulty  with  the  radical  cure  of  prostatic  carcinoma  is 
that  it  is  extremely  rare  to  get  the  patient  early  enough  for  this  operation. 
Unfortunately,  the  disease  is  usually  so  insidious  and  painless  in  its  early 
stages  that  before  the  patient  comes  to  the  surgeon  for  operation  the 
seminal  vesicles  and  structures  above  the  prostate  are  already  involved 
so  that  all  hope  of  a  radical  cure  is  out  of  the  question.  If  physicians 
could  be  induced  to  make  prostatic  examinations  regularly  as  a  routine 
in  physical  diagnosis,  and  should  learn  to  be  suspicious  of  induration  of 
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the  prostate  even  of  moderate  degree  when  no  symptoms  are  present, 
many  early  cases  of  carcinoma  of  the  prostate  would  be  detected  and 
brought  to  an  early  operation.  If  such  conditions  could  be  brought 
about  the  hope  of  radical  cure  would  be  splendid  in  many  cases,  as  the 
prostate  is  thoroughly  encapsulated  and  the  carcinomatous  growth  slow 
of  development  and  few  in  its  metastases. 

Recent  years  have  shown  the  very  great  value  of  conservative 
enucleating  perineal  prostatectomy  in  cases  of  carcinoma  of  the  prostate 
where  it  is  manifestly  impossible  to  do  a  radical  operation. 

A  further  study  of  the  ultimate  results,  made  in  the  spring  of  1911 
and  presented  to  the  International  Congress  of  Urology  in  London, 
showed  as  follows: 

There  were  10  cases  in  which  the  functional  result  was  perfect  as 
long  as  the  patient  lived  (and  1  patient  lived  three  and  a  half  years  and 
2  over  two  and  a  half  years  with  no  return  of  the  urinary  obstruction). 
Twelve  patients  were  still  alive  and  apparently  well  (i.  e.,  free  from  ob- 
struction to  urination),  7  of  them  having  been  operated  upon  more  than 
one  year  before.  Two  of  these  cases  are  now  alive,  one  eight  years  and 
the  other  four  years  after  operation,  and  are  apparently  entirely  cured. 
Both  of  these  were  very  early  cases,  the  cancer  being  entirely  circum- 
scribed and  completely  removed  in  each  case.  Microscopic  examination 
showed  only  a  small  nodule  of  carcinoma  entirely  surrounded  by  the 
healthy  tissue  of  a  lateral  lobe  in  each  case,  and  I,  therefore,  feel  confident 
that  a  radical  cure  has  been  obtained  in  these  2  cases.  In  the  other  10 
cases  of  this  group  the  disease  had  spread  far  above  the  prostate  before 
operation  was  performed,  but  the  functional  results  obtained  by  conserv- 
ative prostatectomy  have  been  excellent.  In  3  cases  there  was  a  par- 
tial, and  in  7  cases  a  complete,  recurrence  of  obstruction  after  operation. 
A  review  of  these  10  cases  shows  that  the  operative  technic  was  faulty 
in  several,  in  that  the  median  portion  of  the  prostate  had  not  been  ade- 
quately excised.  Experience  has  shown  that  it  is  very  important  to 
dilate  widely  the  vesical  orifice,  which  is  often  markedly  contracted  by 
a  fibrous-like  ring,  and  also  to  remove  with  the  curette  the  subcervical 
and  prespermatic  carcinomatous  infiltration  in  order  to  secure  perma- 
nent relief  of  obstruction. 

There  have  been  2  deaths  among  the  34  patients  who  were  subjected 
to  the  operation  of  conservative  perineal  prostatectomy  for  carcinoma 
of  the  prostate.  Both  of  these  patients  were  very  sick  before  operation, 
and  they  died  during  the  fourth  week  after  operation  of  uremia  and 
cachexia. 

In  conclusion,  it  may  be  confidently  stated  that  in  advanced  cases  of 
cancer  of  the  prostate,  characterized  by  marked  difficulty  or  frequencj^ 
of  urination,  or  those  in  which  a  catheter  life  is  difficult  or  painful,  the 
therapeutic  method  of  choice  is  perineal  prostatectomy  with  careful 
preservation  of  the  urethra  and  vesical  mucosa,  but  with  complete 
removal  of  the  lateral  and  median  portions  of  the  prostate  and  thorough 
dilatation  of  the  vesical  sphincter.  Excellent  results,  maintained  as  long 
as  the  patient  lives,  can  apparently  be  expected  in  about  60  per  cent,  of 
the  cases. 


CHAPTER  CXXXVI. 

TREATMENT  OF  GONORRHEA  AND  ITS  COMPLICATIONS 
WITH  GONOCOCCUS  VACCINE  AND  ANTIGONO- 
COCCUS  SERUM/ 

By  Orville  Horwitz,  M.  D., 

Philadelphia,  Pa. 

This  method  of  treatment  is  still  in  the  experimental  stage.  The 
report  of  numerous  observers  is  very  discouraging,  and  the  study  of  an 
extensive  literature  on  the  subject  leaves  the  reader  in  doubt  as  to 
whether  this  method  of  therapy  has  any  merit  or  is  merely  beneficial  in 
a  few  selected  cases.  No  conclusive  evidence  can  be  obtained  as  to  the 
real  value  of  either  the  vaccine  or  serum  method  of  therapy.  Nothing 
definite  is  known  about  the  size  of  the  dose  or  the  frequency  of  its  ad- 
ministration. Every  writer  on  the  subject  advises  differently  and  ap- 
pears to  be  guided  by  his  own  experience.  In  my  experience  it  makes 
no  difference  where  the  injections  are  given;  their  administration  always 
gives  more  or  less  pain,  generally  moderate,  but  sometimes  severe  and 
persistant.  At  the  site  where  the  injection  or  vaccination  has  been 
made  the  skin  becomes  congested,  occasionally  marked  swelling  with 
redness  arises,  attended  by  a  burning  sensation  or  intense  itching  of  the 
skin.  In  no  instance  have  I  had  an  abscess  form.  Local  and  inflam- 
matory symptoms  more  frequently  occur  from  the  serum  than  from  the 
vaccine.  The  vaccine  frequently  leaves  a  small  amount  of  induration. 
The  constitutional  symptoms  that  have  been  observed  in  a  few  cases  are 
anorexia,  malaise,  and  a  sense  of  constriction  about  the  thorax  which 
generally  soon  subsides,  though  it  may  persist  for  a  few  days  and  cause 
the  patient  discomfort  and  anxiety. 

I  have  never  seen  any  serious  complications  arise  from  either 
vaccination  or  injection.  Neither  vaccine  nor  serum  renders  the  patient 
immune.  Relapses  after  treatment  are  common  and  reinfections  fre- 
quently occur. 

The  dosage  of  vaccine  is  still  an  unsettled  question.  My  experience 
coincides  with  that  of  Louis  E.  Schmidt,^  who  states:  "In  my  belief 
small  doses,  say,  from  10,000,000  to  50,000,000,  repeated  at  short  inter- 
vals, are  far  more  effective  than  the  larger  doses  of  75,000,000  to 
150,000,000."  He  goes  on  to  say  that  in  acute  or  chronic  cases  the 
minimum  dose  should  be  given,  which  should  be  gradually  increased 

1  Supplementary  to  Chapter  LX.,  Vol.  IV.,  p.  473. 

2  Therapeutic  Gazette,  September,  1910. 
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according  to  the  effect  produced.  The  maximum  dose  should  be  given  at 
lengthened  intervals  and  reserved  for  chronic  cases.  The  largest  dose  that 
Schmidt  has  administered  was  165  c.c.  of  the  serum  and  1,400,000,000 
of  the  bacteria.  I  have  had  no  experience  in  such  enormous  dosage, 
and,  therefore,  cannot  say  anything  definite  about  the  effect  of  such 
heroic  treatment.  My  custom  is  to  administer  the  serum  in  2-c.c. 
doses,  given  daily  for  a  week,  then,  after  five  days'  intermission,  again 
for  seven  days.  This  method  of  treatment  is  carried  out  for  three  or 
four  weeks.  In  a  few  selected  cases  I  have  given  4  to  8  c.c.  at  six- 
days  intervals  without  observing  any  constitutional  disturbance. 

During  the  past  four  years  a  careful  study  of  211  cases  of  gonorrhea 
and  its  various  complications  has  been  made  in  the  Out-patient  Dispen- 
sary of  the  Jefferson  Medical  College  Hospital,  with  the  following 
results : 

Case.  Vaccine.  Serum. 

Acute  uncomplicated  urethritis 10  cases,  no  result.        10  cases,  no  result. 

Chronic  urethritis 10  cases,  no  result.        10  cases,  no  result. 

Acute  posterior  urethritis 5  cases,  no  result.  5  cases,  no  result. 

Acute  seminal  vesiculitis 4  cases,  no  result.  4  cases,  no  result. 

Acute  orchitis  or  epididymitis 10  cases,  no  result.        10  cases,  no  result. 

Subacute  delayed  convalescence 8  cases,  no  result.  8  cases,  3  benefited. 

Cystitis,  acute  and  chronic 10  cases,  no  result.        10  cases,  no  result. 

Conjunctivitis.  .  : 2  cases,  no  result.  3  cases,  no  result. 

Arthritis 12  cases,  no  result.        12  cases,  3  benefited. 

Acute  and  chronic  arthritis 10  cases,  no  result.  20  cases,  rapid  im- 
provement in  10, 
slight  improvement 
in  6. 

Myo-endocarditis  with  valvular  lesions.  2  cases,  no  result.  6  cases,  marked  bene- 

fit in  2,  rapid  recov- 
ery in  1  desperate 
case,  3  unimproved. 

Gonorrheal  toxemia 2  cases,  no  result.  3  cases,  all  benefited, 

1  cured. 

Periurethral  abscess  with  sinus 1  case,  no  result.  2  cases,  no  result. 

Balinitis * 2  cases,  no  result .  3  cases,  no  result . 

Vaginitis 4  cases,  no  result.  4  cases,  no  result. 

By   permission   of    Gynecologic    De- 
partment    4  cases,  chronic  gon-     5  cases,  no  result. 

orrheal  affection  of 
tubes  and  ovaries, 
no  result. 

A  study  of  this  number  of  cases  shows  that  96  were  vaccinated,  and 
in  115  patients  serum  was  injected.  I  feel  justified  in  drawing  the 
following  conclusions:  First,  beyond  occasionally  relieving  cases  suffer- 
ing acute  pain,  vaccination  was  worthless;  second,  the  serum  is  of  ser- 
vice only  occasionally  in  severe  cases  of  epididymo-orchitis  and  gon- 
orrheal myocarditis;  third,  in  acute  and  subacute  arthritis  it  should  al- 
ways be  used  as  a  routine  treatment;  fourth,  in  those  rare  cases  of  pure 
gonorrheal  toxemia  it  is  invaluable. 

A  study  of  this  table  shows  that  out  of  211  cases  treated,  22,  or  lOf- 
per  cent.,  were  cured;  9,  or  4|  per  cent.,  were  improved,  leaving  ISO,  or 
85y\  per  cent.,  uncured. 
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CHAPTER  CXXXVII. 

LABYRINTHINE  AND  PERILABYRINTHINE  INVOLVE- 
MENT DUE  TO  ACUTE  OR  CHRONIC  MIDDLE-EAR 
SUPPURATION/ 

By  Edward  Bradford  Dench,  M.D., 

New  York. 

Involvement  either  of  the  labyrinth  or  perilabyrinth,  as  the  result 
of  an  acute  or  chronic  middle-ear  suppuration,  is  ordinarily  evidenced 
by,  first,  a  disturbance  of  the  equilibrium;  second,  nausea  and  vomiting; 
third,  nystagmus;  fourth,  by  profound  impairment  of  hearing. 

While  cases  of  labyrinthitis  and  perilabyrinthitis  may  follow  an 
acute  middle-ear  inflammation,  they  are  much  more  prone  to  follow  a 
chronic  suppurative  otitis  media.  In  any  given  case  it  is  often  difficult 
to  determine,  prior  to  operation,  whether  the  labyrinth  itself  is  involved 
or  whether  the  suppurative  inflammation  has  involved  simply  the  peri- 
labyrinthine  structures,  that  is,  the  diploic  bone  which  surrounds  the 
bony  labyrinth.  A  perilabyrinthitis  may  give  rise  to  symptoms  which 
simulate  almost  exactly  those  of  an  inflammation  of  the  labyrinth.  It 
is  difficult  to  explain  the  cause  of  the  labyrinthine  symptoms  in  cases  of 
perilabyrinthitis.  Probably,  however,  the  suppurative  process  in  the 
immediate  neighborhood  of  the  labyrinth  causes  certain  circulatory 
changes  in  the  labyrinth  itself,  possibly  an  effusion  of  serum  into  the 
labyrinth;  in  other  words,  a  true  serous  labyrinthitis.  As  the  result  of 
this  serous  effusion  the  circulation  of  the  fluid  in  the  semicircular  canals 
and  cochlea  is  interfered  with,  and  symptons  characteristic  of  inter- 
ference with  the  labyrinthine  function  make  their  appearance. 

Cases  of  perilabyrinthitis  are  usually  characterized  by  impairment 
of  function  of  the  labyrinth  alone,  that  is,  by  profound  impairment  of 
hearing,  nystagmus,  and  vertigo.  Elevation  of  temperature  is  seldom 
or  never  seen  in  these  cases.  When  the  labyrinth  itself  is  involved  in  a 
true  suppurative  inflammation,  in  addition  to  the  profound  impairment 
of  hearing  and  the  disturbance  of  equilibrium,  we  have  an  elevation  of 
body  temperature,  moderate  or  extensive,  according  to  the  degree  of  the 
inflammation. 

In  cases  of  a  serous  effusion  into  the  labyrinth,  dependent  upon  a 
perilabyrinthitis,  elevation  of  temperature  seldom  occurs.  If  the  laby- 
rinth is  involved  in  suppurative  inflammation,  elevation  of  temperature 
will  depend  upon  the  extent  of  involvement.  A  diffuse  suppurative 
labyrinthitis  is  really  the  first  stage  of  an  acute  meningitis  in  these  cases, 
1  Supplementary  to  Chapter  LXIV.,  Vol.  IV.,  p.  797. 
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consequently  we  have  either  a  sudden  rise  of  temperature  to  102°  or 
103°  F.,  or  a  rise  of  temperature  to  101°  or  102°  F.,  which  gradually 
progresses  from  day  to  day,  until  the  temperature  reaches  103°,  104°,  or 
105°  F.,  at  which  time  the  labyrinthitis  has  become  a  meningitis. 

Where  a  circumscribed  area  of  the  labyrinth  is  invaded,  as,  for  in- 
stance, where  a  suppurative  process  invades  the  horizontal  semicircular 
canal,  we  may  have  vertiginous  symptoms  and  profound  impairment 
of  hearing,  together  with  a  slight  rise  of  temperature  (from  100°  to  101° 
F.).  If  nature  is  able  to  wall  off  the  infected  area,  these  symptoms  grad- 
ually disappear.  The  labyrinth  resumes  more  or  less  completely  its 
normal  function,  the  temperature  falls  to  normal,  the  vertigo  and  nausea 
disappear,  and  the  patient's  condition  becomes  practically  normal  as 
far  as  the  ear  is  concerned,  usually  with  considerable  impairment  of 
hearing. 

Before  going  further  into  the  symptomatology  of  inflammations  of  the 
labyrinth,  certain  normal  physiologic  reactions  of  this  portion  of  the 
auditory  apparatus  must  be  remembered.  The  labyrinth  is  composed, 
as  we  know,  of  two  portions,  a  static  and  an  auditory  portion.  From  the 
location  of  the  static  portion  of  the  labyrinth  this  portion  is  much  more 
prone  to  invasion  as  the  result  of  a  suppurative  process  within  the  middle 
ear  or  mastoid  than  is  the  auditory  portion.  For  instance,  the  horizon- 
tal semicircular  canal  forms  the  floor  of  the  aditus  ad  antrum,  and  in  cases 
of  acute  and  chronic  middle-ear  suppuration  is  practically  continually 
bathed  in  pus.  The  vertical  semicircular  canal  is  in  immediate  rela- 
tion with  the  tympanic  vault,  while  the  posterior  semicircular  canal  is 
so  situated  as  to  be  constantly  menaced  in  cases  where  extensive  de- 
struction of  the  deeper  mastoid  cells,  between  the  facial  ridge  and  the 
lateral  sinus,  has  taken  place.  The  oval  and  round  windows,  although 
apparently  less  protected  than  the  situations  above  named,  are  really 
much  better  protected,  because  drainage  from  the  middle  ear  keeps  these 
regions  fairly  free  from  the  purulent  collection,  while  the  semicircular 
canals  are  constantly  exposed  to  infection  on  account  of  imperfect 
drainage  through  the  middle  ear.  For  this  reason,  ^therefore,  invasion 
of  the  labyrinth  takes  place  most  commonly  through  the  horizontal  semi- 
circular canal,  and  less  frequently  through  the  oval  and  round  windows. 
The  posterior  and  superior  canals,  being  more  thoroughly  protected  by 
the  bony  coverings  which  surround  them,  are  less  frequent  sites  of  in- 
vasion. 

As  before  stated,  the  static  portion  of  the  labyrinth  is  the  part  most 
commonly  invaded  primarily,  and,  consequently,  it  is  by  testing  the 
static  portion  of  the  labyrinth  that  we  derive  the  most  valuable  informa- 
tion regarding  beginning  labyrinthine  involvement  in  these  cases. 

The  symptoms  of  labyrinthine  involvement  are,  first,  vertigo; 
second,  nausea  and  vomiting;  third,  nystagmus;  fourth,  profound  im- 
pairment of  hearing. 

The  vertigo  in  these  cases  is  usually  quite  severe.  The  patient  is 
frequently  unable  to  stand  upright,  and  sometimes  is  unable  to  assume 
even  the  sitting  posture  without  falling. 
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The  nausea  and  vomiting  vary.  In  cases  of  a  very  acute  type  the 
patients  may  vomit  violently  or,  in  the  less  severe  cases,  they  may  be 
simply  nauseated. 

Nystagmus  is  a  fairly  constant  symptom  in  cases  of  labyrinthine  and 
perilabyrinthine  involvement.  The  Character  of  the  nystagmus  de- 
pends upon  the  particular  semicircular  canal  involved.  It  is  ordinarily 
a  horizontal  nystagmus,  but  may  be  rotatory.  In  the  early  stages  of  the 
disease  this  nystagmus  is  usually  more  marked  in  looking  to  the  diseased 
side.  As  the  perilabyrinthine  or  labyrinthine  inflammation  advances, 
however,  nystagmus  toward  the  diseased  side  disappears,  and  there  is  a 
well-marked  nystagmus  on  looking  toward  the  healthy  side.  Such  a 
nystagmus  ordinarily  indicates  that  the  function  of  the  labyrinth  upon 
the  affected  side  is  temporarily  ablated.  The  impairment  of  hearing  is 
usually  very  profound,  varying  from  the  ability  to  hear  the  moderate 
voice  close  to  the  ear  to  total  deafness. 

In  order  to  comprehend  clearly  labyrinthine  and  perilabyrinthine 
involvement  following  an  acute  or  chronic  middle-ear  suppuration  it  is 
necessary  to  review  briefly  certain  well-known  physiologic  facts  regard- 
ing the  labyrinth: 

The  labyrinth  is  divided  into  two  portions,  the  static  and  the  audi- 
tory; the  static  being  represented  by  the  semicircular  canals  and  the  audi- 
tory by  the  cochlea.  While  tests  indicative  of  impairment  in  function  of 
the  acoustic  labyrinth,  such  as  interference  with  the  upper  tone  limit  and 
impairment  of  bone  conduction,  have  been  recognized  for  a  number  of 
years,  it  was  not  until  1906  that  the  investigations  of  Barany^  and 
Neumann,^  taking  advantage  of  the  experimental  work  of  Hoyges,  en- 
abled us  to  conduct  tests  which  would  determine  involvement  of  the 
static  labyrinth. 

In  order  to  test  the  integrity  of  the  static  labyrinth  we  have  two 
methods  at  our  disposal :  first,  the  rotation  test ;  second,  the  caloric  test. 
It  has  been  demonstrated  that  if  a  patient  is  rotated  with  the  head  erect 
for  a  certain  number  of  times,  say,  for  ten  rotations,  and  if  the  rotation 
is  then  suddenly  stopped,  that  under  normal  conditions  a  horizontal 
nystagmus  will  be  developed  if  the  patient  looks  in  the  direction  opposite 
to  rotation,  and  that  this  nystagmus  will  persist  for  from  twenty-five  to 
thirty  seconds.  Thus,  if  the  patient  is  placed  in  a  chair  and  rotated  to 
the  right,  that  is,  in  the  direction  of  the  rotation  of  the  hands  of  the 
watch,  upon  looking  to  the  left  a  horizontal  nystagmus  will  be  developed 
which  will  persist  for  about  twenty-five  to  thirty  seconds. 

The  physiologic  reasons  for  this  nystagmus  cannot  be  entered  into 
here  on  account  of  the  lack  of  space.  It  is  sufficient  to  say,  however, 
that  rotation  in  one  direction  with  the  head  erect  tests  the  integrity  of 
the  horizontal  semicircular  canal  and  ampulla  of  the  opposite  side;  that 
is,  in  rotating  the  patient  to  the  right  we  are  testing  the  loft  labyrinth, 
and  vice  versa. 

^  XJntersuchungen  liber  den  vom  Vestibular-ajiparat  des  Ohres  refli'ktorisch 
ausgelosten  rhythmischen  Nystagmus  und  seine  Begleiterscheinungen,  Alonalsschr. 
f.  Ohrenheilk.,   1906,  vol.  xl! 

-  Verhand,  Deut.  otologisch.  Gesell.,  1907,  vol.  xvi.,  p.  207. 
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If  the  head  is  inclined  forward,  so  that  it  is  at  a  right  angle  to  the 
vertical  plane,  the  superior  semicircular  canal  and  its  corresponding 
ampulla  is  tested  in  the  same  manner.  In  this  case,  however,  the  nys- 
tagmus is  rotatory  instead  of  horizontal,  and  is  best  demonstrated  by 
the  patient's  looking  upward  and  in  the  direction  opposite  to  the  direc- 
tion of  rotation;  that  is,  on  rotating  the  patient  to  the  right  the  patient 
would  look  upward  and  to  the  left,  and  rotatory  nystagmus  would  be 
elicited.  The  duration  of  the  nystagmus  in  testing  the  superior  semi- 
circular canal  is  ordinarily  of  slightly  longer  duration  than  that  elicited 
in  testing  the  horizontal  semicircular  canal,  for  the  reason  that  in  ordi- 
nary body  movements  the  fluid  of  the  semicircular  canals  is  more  or 
less  constantly  displaced  in  the  horizontal  plane,  and,  consequently, 
exaggerated  motions  in  this  plane  cause  relatively  less  disturbance  than 
in  the  plane  of  the  superior  semicircular  canal.  Testing  the  posterior 
semicircular  canals  is  extremely  difficult  on  account  of  the  position  which 
these  canals  occupy.  It  can  only  be  well  done  by  means  of  a  complicated 
apparatus,  in  which  the  patient  is  placed  in  the  recumbent  posture. 
It  is  ordinarily  sufficient  to  test  the  integrity  of  the  superior  and  hori- 
zontal semicircular  canals. 

The  caloric  test  of  Barany  depends  also  upon  certain  well-known 
physiologic  reactions,  and  is  conducted  as  follows:  If  the  normal  ear  is 
irrigated  with  hot  water,  that  is,  water  as  hot  as  can  be  borne  by  the 
patient  without  discomfort  (110-120°  F.)  for  a  few  seconds,  a  rotatory 
nystagmus  is  developed  on  looking  to  the  side  of  the  ear  irrigated.  If, 
on  the  other  hand,  the  ear  is  irrigated  with  cold  water,  that  is,  water 
in  which  ice  is  allowed  to  melt  slowly,  a  rotatory  nystagmus  develops 
when  the  eyes  are  turned  to  the  opposite  side.  The  results  obtained 
from  this  test  depend  upon  fluid  currents  set  up  in  the  superior  semi- 
circular canal  as  the  result  of  temperature  changes.  These  changes 
enable  us,  in  various  cases,  to  determine  the  integritj^  of  the  static 
labyrinth,  and  are  of  value  in  diagnosticating  the  conditions  of  laby- 
rinthitis and  perilabyrinthitis  already  mentioned. 

In  cases  of  perilabyrinthitis,  although  at  the  present  time  the 
reason  is  not  fully  understood,  the  activity  of  the  labyrinth  is  not  com- 
pletely destroyed.  In  only  one  instance  of  this  condition  have  I  seen 
the  labyrinth  fail  to  respond  to  the  rotation  and  caloric  tests.  When, 
therefore,  the  patient  fails  to  respond  to  either  one  or  both  of  these  tests, 
we  are  warranted  in  assuming  that  the  labyrinth  is  dead.  This  does  not 
necessarily  mean,  however,  that  there  is  a  purulent  labyrinthitis,  be- 
cause in  one  instance  I  have  seen  the  labyrinth  absolutely  dead,  both 
to  the  rotation  test  and  to  the  caloric  test,  and  yet  later  it  resumed  its 
function.  These  cases  may  properly  be  classified  as  cases  of  serous  laby- 
rinthitis. 

For  testing  the  function  of  the  acoustic  labyrinth  we  depend  upon 
the  whispered  or  spoken  voice,  the  presence  or  absence  of  bone  conduc- 
tion, and  the  perception  of  high  musical  tones.  With  the  hearing  in 
one  ear  perfect,  it  is  difficult  to  detect  impairment  of  hearing  in  the  dis- 
eased ear.     An  approximate  determination  of  practically  loss  of  function 
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can,  however,  be  made  by  comparing  the  results  obtained  by  testing  the 
diseased  ear  first  with  the  healthy  ear  closed,  and  then  with  both  ears 
closed.  If,  for  instance,  the  patient  hears  a  loud  whisper  at  a  distance 
of  one  foot  from  the  diseased  ear,  with  the  sound  ear  closed,  and  does  not 
hear  the  same  whisper  at  all  with  both  ears  closed,  it  is  fair  to  assume  that 
the  hearing  in  the  diseased  ear  is  greatly  impaired,  but  not  fully  lost. 
If,  however,  the  same  whisper  were  heard  a  foot  from  the  ear,  whether 
or  not  the  diseased  ear  were  closed,  it  would  be  fair  to  assume  that  there 
was  absolutely  no  hearing  in  the  diseased  ear.  When  the  labjTinth  is 
involved,  the  perception  of  sound  through  the  solid  media  of  the  skull 
is  either  greatly  reduced  or  abolished,  and  with  a  dead  labyrinth  the 
tuning-fork,  placed  upon  the  healthy  mastoid,  would  be  well  heard, 
while,  placed  upon  the  diseased  mastoid,  it  would  not  be  heard  at  all 
on  the  diseased  side.  The  perception  of  upper  tones,  as  tested  by  the 
Galton  whistle,  is  also  of  value.  If  the  upper-tone  limit  is  reduced,  we 
have  strong  reason  to  believe  that  the  labyrinth  is  involved. 

Another  test  which  is  of  importance  in  certain  cases  is  the  so-called 
"fistula  symptom."  It  is  found  that  if  a  fistula  is  present  in  one  of  the 
semicircular  canals,  if  the  air  in  the  external  auditory  meatus  is  alter- 
nately compressed  and  rarefied,  that  this  difference  in  air-pressure  will 
cause  nystagmus  either  to  one  or  the  other  side.  The  experiment  is 
easily  conducted  by  taking  an  ordinary  Politzer  bag,  seeing  that  the  tip 
fits  tightly  in  the  external  auditory  meatus,  and  then  suddenly  compress- 
ing the  bulb.  With  each  compression  the  patient  should  be  told  to  look 
first  to  the  right  and  then  to  the  left,  and  the  presence  of  nystagmus 
should  be  noted.  Similarly,  the  patient  should  be  told  to  look  upward 
and  outward,  and  downward  and  outward,  in  either  direction,  as  the 
bulb  is  alternately  compressed  and  then  allowed  to  fill  slowly,  thus  con- 
densing and  rarefying  the  air  in  the  external  auditory  canal.  If  a  fistula 
is  present  in  one  of  the  semicircular  canals,  nystagmus  may  be  elicited 
by  this  experiment.  With  a  perforation  of  the  drum  membrane  and  a 
history  of  suppurative  otitis  media,  the  appearance  of  nystagmus,  as 
the  result  of  this  experiment,  is  usually  indicative  of  a  fistula  in  one  of 
the  semicircular  canals.  From  physiologic  experiments  upon  animals, 
and  from  observations  upon  the  human  subject,  it  is  often  impossible  to 
tell  which  particular  canal  is  involved,  as  the  direction  of  the  nystagmus 
will  depend  upon  the  exact  location  of  the  fistula  in  the  various  canals. 

I  am  not  completely  convinced  that  the  fistula  symptom  is  an  abso- 
lutely certain  test  of  fistula,  however,  as  I  have  seen  cases  where  infla- 
tion of  the  middle  ear  in  which  no  suppurative  condition  was  present  has 
produced  a  well-marked  nystagmus.  The  fistula  symptom,  however,  in 
conjunction  with  other  evidences  of  labyrinthine  involvement  is  of  a 
certain  amount  of  diagnostic  importance. 

A  point  of  great  importance  in  differential  diagnosis  in  these  cases  of 
labyrinthine  involvement  is  a  change  in  the  direction  of  the  nystagmus. 
In  the  early  stages  of  labyrinthine  involvement  the  nystagnuis  is  fre- 
quently toward  the  affected  side.  Later,  when  the  labj'rinth  is  greatly 
involved,  in  other  words,  when  the  labyrinth  becomes  dead,  the  nys- 
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tagmus  is  always  toward  the  healthy  side.  In  any  case,  however,  where 
we  have  a  nystagmus  toward  the  healthy  side,  and,  later,  with  or  without 
operation,  the  nystagmus  becomes  directed  toward  the  diseased  side,  the 
surgeon  is  warranted  in  assuming  that  this  nystagmus  is  not  due  to 
labyrinthine  involvement,  but  is  due  to  an  invasion  of  intracranial  struc- 
tures, either  to  a  cerebellar  abscess  or  to  a  purulent  collection  about 
the  trunk  of  the  auditory  nerve.  This  was  very  clearly  illustrated  in  a 
case  seen  by  myself  at  my  clinic,  in  which,  after  a  radical  operation, 
the  nystagmus  was  directed  toward  the  diseased  side.  A  large  seques- 
trum was  removed  which  consisted  of  the  entire  petrous  portion  of  the 
temporal  bone,  including  the  internal  auditory  meatus.  Here  the 
change  in  the  direction  of  the  nystagmus  was  the  only  symptom  which 
made  us  suspect  a  deeper  lesion. 

While  the  above  tests  may  seem  too  technical  to  be  embodied  in  a 
work  on  general  surgery,  they  are  so  easily  conducted  and  afford  the 
surgeon  so  much  information  that  I  have  deemed  it  wise  to  include  them 
in  this  chapter. 

These  cases  come  under  the  observation  of  the  general  surgeon  not  in- 
frequently, and  the  above  simple  experiments  are  necessary  in  order  to 
determine  the  advisability  of  operative  interference.  It  may  be  laid 
down  as  a  general  rule,  to  which  there  are,  however,  some  exceptions,  that 
an  acute  otitis  is  seldom  followed  by  an  acute  labyrinthitis  demanding 
surgical  interference.  True,  we  find  in  certain  cases  of  acute  otitis  and 
acute  mastoiditis  cases  showing  disturbances  of  equilibrium,  sometimes 
showing  nystagmus  toward  the  diseased  or  sound  side.  When  such 
symptoms  appear  in  a  case  of  acute  involvement  of  the  middle  ear  or 
mastoid,  they  are  usually  due  to  one  of  two  causes,  either  to  an  inflam- 
mation of  the  perilabyrinthine  structures  which,  through  the  medium  of 
the  circulation,  has  caused  certain  disturbances  of  pressure  in  the  endo- 
lymph,  or  to  a  serous  labyrinthitis ;  that  is,  an  actual  effusion  of  serum 
into  the  vestibule  and  semicircular  canals,  which  has  temporarily  inter- 
fered with  the  motility  of  the  fluid  in  these  channels. 

In  a  case  of  acute  inflammation  of  the  middle  ear  and  mastoid,  while 
the  symptoms  of  vertigo,  nystagmus,  nausea,  and  vomiting,  and  pro- 
found disturbance  of  hearing  should  make  the  surgeon  on  the  alert  as 
to  the  possibility  of  an  acute  labyrinthitis,  such  a  diagnosis  should  not 
be  made  unless  the  labyrinth  fails  to  respond  either  to  the  caloric  or 
rotation  test.  It  is  much  better  in  these  acute  cases  to  relieve  the  sup- 
puration in  the  middle  ear  and  mastoid  by  the  ordinary  mastoid  opera- 
tion. The  only  exception  which  I  would  make  would  be  a  case  in  which 
the  labyrinthine  symptoms  were  very  pronounced  and  a  considerable 
elevation  of  temperature  was  present.  In  such  an  event,  exploration 
of  the  labyrinth  might  be  justifiable  if  the  caloric  and  rotation  tests 
showed  the  labyrinth  to  be  dead.  In  every  other  instance,  however,  I 
should  rely  upon  the  simple  mastoid  operation  as  the  primary  procedure, 
inspecting  carefully,  of  course,  at  the  time  of  this  operation  the  horizon- 
tal semicircular  canal  to  determine  the  possibility  of  a  localized  lesion 
in  this  region.     The  presence,  however,  of  a  circumscribed  erosion  over 
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the  horizontal  semicircular  canal,  in  the  absence  of  symptoms  indicating 
a  dead  labyrinth,  would  not  warrant  the  surgeon  in  opening  the  laVjyrinth 
at  the  primary  operation.  We  know  that  numerous  cases  of  circum- 
scribed labyrinthitis  occur,  and  that  these  cases  will  clear  up  perfectly 
upon  the  removal  of  the  focus  of  infection.  The  complete  mastoid 
operation,  however,  is  the  first  step  to  be  performed,  excepting  in  those 
cases  attended  by  very  severe  constitutional  symptoms,  elevation  of 
temperature,  and  reactions  showing  a  dead  labyrinth. 

In  cases  of  chronic  suppurative  otitis  media  the  decision  as  to  whether 
or  not  to  open  the  labyrinth  at  the  time  of  the  primary  operation  is  more 
difficult.  It  may  be  laid  down  as  a  general  rule,  however,  that  unless 
the  hearing  is  absolutely  destroyed  upon  the  affected  side,  and  the  laby- 
rinth fails  to  respond  to  the  caloric  and  rotation  tests,  even  the  presence 
of  moderate  labyrinthine  symptoms,  such  as  a  disturbance  of  equilibrium 
and  vertigo,  the  labyrinth  is  not  to  be  interfered  with  at  the  time  of  the 
primary  operation.  The  mere  presence  of  a  nystagmus  toward  the 
sound  side,  indicating,  of  course,  a  dead  labyrinth,  is  not  in  itself  a  suffi- 
cient indication  for  draining  this  structure.  At  the  time  of  operation 
on  some  of  these  cases,  we  find  a  localized  erosion  of  one  of  the  semicircu- 
lar canals,  usually  of  the  horizontal  semicircular  canal  at  its  convexit3^ 
Such  an  erosion  may  represent  a  circumscribed  labyrinthitis,  and  should 
be  treated  by  a  simple  curetment  of  the  diseased  area.  Total  ablation  of 
the  labyrinth  is  not  necessary  in  a  case  of  this  kind — certainly  not  as  a 
primary  procedure.  I  have  seen  a  number  of  cases  in  which  such  an 
erosion  has  been  found,  and  which  have  been  treated  simply  by  curet- 
ment of  the  diseased  area,  and  in  one  case  by  enlarging  the  opening,  so  as 
to  drain  the  vestibule  posteriorly.  All  of  these  cases  have  made  a  com- 
plete recovery. 

Regarding  cases  where  at  the  time  of  operation,  especially  for  chronic 
suppurative  otitis  media,  the  foot-plate  of  the  stapes  is  found  to  be  absent 
and  granulations  protrude  from  the  oval  window,  the  plan  of  procedure 
advisable  can  be  much  less  dogmatically  stated.  The  presence  of  gran- 
ulation tissue  about  the  oval  window  is  always  a  sign  of  extreme  signifi- 
cance, and,  if  the  probe  enters  the  vestibule,  would  seem  to  indicate  that 
a  true  suppurative  labyrinthitis  existed.  I  have  seen  at  least  one  case, 
however,  in  which  the  removal  of  these  granulations  without  drainage 
of  the  vestibule  resulted  in  a  perfect  cure.  This  was  undoubtedly  a 
case  of  circumscribed  labyrinthitis  limited  to  the  vestibule.  In  this 
patient  no  labyrinthine  symptoms  had  been  present.  Whether  or  not. 
therefore,  in  a  case  of  chronic  middle-ear  suppuration  the  surgeon  shall 
drain  the  labyrinth  at  the  time  of  the  radical  operation  will  depend, 
first,  upon  the  presence  and  severity  of  symptoms  referable  to  the  static 
labyrinth;  second,  the  condition  of  the  hearing  labyrinth;  and,  third,  the 
constitutional  disturbance  as  indicated  by  elevation  of  the  temperature. 
In  some  cases  of  chronic  su]>purative  otitis  media  we  may  have  symp- 
toms of  acute  invasion  of  the  labyrinth,  such  as  profound  deafness  and 
severe  vertigo.  Increased  temperature,  however,  may  be  wanting,  and 
the  hearing,  although  very  profoundly  impaired,  may  not  be  completely 
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destroyed,  while  the  function  of  the  static  labyrinth,  as  determined  by 
rotation,  remains  perfectly  normal.  In  such  a  case  the  surgeon  has  to 
deal  with  a  perilabyrinthitis,  and  a  complete  radical  operation  is  all 
that  is  necessary  to  relieve  the  condition.  In  a  similar  case,  where  the 
rotation  and  caloric  tests  showed  a  dead  labyrinth,  the  surgical  pro- 
cedure would  naturally  consist  in  total  ablation  of  the  labyrinth. 

It  is  important  to  differentiate  between  these  cases  of  labyrinthitis 
and  perilabyrinthitis  prior  to  operation,  as  by  failing  to  do  this  we 
practically  destroy  the  hearing  of  an  ear  which  might  otherwise  be  in 
part  conserved.  This  is,  of  course,  of  great  importance  where  the 
patient  is  suffering  from  a  double  lesion,  in  which  the  hearing  of  one  ear 
is  absolutely  destroyed,  and  the  ear  in  question  is  the  only  organ  of 
hearing  which  the  patient  has. 

The  character  of  the  operative  interference  in  a  case  of  suppurative 
labyrinthitis  will  depend  upon  whether  symptoms  of  meningitis  are 
present.  If  we  have  to  deal  with  a  case  of  simple  suppurative  labyrin- 
thitis, that  is,  a  dead  labyrinth,  without  elevation  of  temperature,  the 
simplest  operation  for  the  drainage  of  the  labyrinth  consists  in  entering 
the  vestibule  through  the  prominence  of  the  horizontal  semicircular 
canal. 

A  radical  operation  must  always  be  done  as  a  preliminary  step  in 
order  to  expose  the  parts  sufficiently,  and  the  usual  meatal  flap,  recom- 
mended in  the  description  of  the  radical  operation,  is  formed  at  the 
completion  of  the  operation.  After  the  radical  cavity  has  been  prepared 
the  operation  may  be  proceeded  with  as  follows:  The  horizontal  semi- 
circular canal  is  opened  along  its  greatest  convexity,  and  this  opening  is 
gradually  enlarged  downward  and  backward  until  the  probe  freely  enters 
the  vestibule.  The  surgeon  should  constantly  bear  in  mind  that  the 
facial  nerve  lies  immediately  below  the  horizontal  semicircular  canal, 
and,  consequently,  that  the  bone  may  be  removed  along  the  superior 
aspect  of  the  canal  with  comparative  impunity.  As  soon  as  the  lower 
wall  of  the  canal  is  interfered  with,  however,  the  facial  is  endangered. 
The  canal  is  best  opened  by  means  of  a  small  gouge.  As  soon  as  the 
lumen  of  the  canal  is  opened  a  fine  probe  is  passed  in  the  direction  of  the 
vestibule,  and  the  opening  cautiously  enlarged  downward,  backward,  and 
inward  until  the  ordinary  surgical  probe  can  be  passed  into  the  vestibule. 
The  next  step  is  to  open  the  cochlea.  This  is  best  done  by  removing 
the  small  bridge  of  bone  between  the  oval  and  round  windows.  A 
single  stroke  of  the  gouge  will  remove  the  outer  wall  of  the  first  and 
part  of  the  second  turn  of  the  cochlea.  The  probe  introduced  into  the 
horizontal  semicircular  canal  can  now  be  passed  downward  and  forward 
and  then  abruptly  outward  beneath  the  facial  ridge,  making  its  exit  in 
the  middle  ear  at  a  point  where  the  internal  wall  of  the  tympanum  was 
removed.     The  complete  operation  is  well  shown  in  Fig.  327. 

Naturally,  skin-grafts  cannot  be  applied  to  the  radical  cavity  if  the 
labyrinth  has  been  opened.  It  is  necessary  to  pack  both  the  cochlear 
and  semicircular  canal  openings  with  iodoform  gauze  and  also  to  pack 
lightly  the  middle-ear  cavity.     The  posterior  wound  is  sutured  in  the 
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same  way  as  after  the  radical  operation.  At  the  end  of  ten  days,  if  no 
further  symptoms  follow,  the  surgeon  may  apply  a  skin-graft  to  the 
radical  cavity,  in  the  manner  already  suggested  in  describing  the  radical 
operation,  or  the  entire  middle-ear  cavity  may  be  allowed  to  dermatize 
from  without  inward.  Considerable  time  will  be  saved,  however,  by 
application  of  the  Thiersch  graft. 

In  cases  where  severe  constitutional  symptoms  are  present  as  the 
result  of  the  labyrinthine  infection,  in  other  words,  where  a  beginning 
meningitis  is  either  present  or  suspected,  I  am  in  favor  of  opening  the 


Fig.  327. — Operation  for  Suppurative  Inflammation  of  the  Labyrinth.  (Dench.) 
This  figvire  shows  the  complete  radical  operation,  with  ablation  of  the  posterior,  horizontal,  and 
auperior  semicircular  canals,  with  drainage  of  the  vestibule  posteriorly.  The  oval  window  has  also  been 
enlarged  downward  and  forward,  so  as  to  drain  the  vestibule  anteriorly.  The  curved  sound  is  passed 
through  the  enlarged  oval  window  upward  and  backward  into  the  vestibule,  pa.ssing  beneath  the  bridge 
of  bone  which  lodges  the  facial  nerve.      (.Author's  dissection.) 


labyrinth  according  to  the  manner  of  Neumann.  In  this  operative 
procedure,  after  the  radical  operation  has  been  performed,  the  lateral 
sinus  is  exposed  in  the  posterior  portion  of  the  wound,  and  the  dura  in 
the  middle  cranial  fossa  is  also  exposed.  We  have  then  presented  a 
triangular  space,  the  boundary  of  this  triangular  space  being  as  follows: 
dura  of  middle  cranial  fossa  above,  lateral  sinus  behind,  and  facial  ridge 
below.  By  means  of  a  grooved  director  the  dura  is  gradually  separated 
anteriorly  from  the  overlying  bone,  and  a  protector  of  some  sort,  either 
a  blunt  dissector  or,  preferably,  the  blade  of  a  moderate-sized  curet, 
is  introduced  between  the  dura  and  the  bone  lying  between  the  sinus 
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and  the  facial  edge.  The  bone  is  then  gradually  removed,  in  the  for- 
ward direction,  by  means  of  vertical  cuts  of  the  gouge,  the  protector 
preventing  injury  of  the  dura.  As  the  surgeon  works  forward  two  open- 
ings will  come  into  view.  These  represent  a  section  of  the  posterior 
semicircular  canal.  Continuing  the  separation  of  the  dura  still  further 
forward  and  still  removing  the  bone,  two  openings  in  the  bone  will  be 
found  in  close  apposition.  These  represent  the  cms  communis  of  the 
superior  and  posterior  canals  and  the  cross-section  of  the  horizontal 
semicircular  canal.     A  delicate  probe  is  now  passed  into  the  upper  of 


Fig.  328. — Operation  for  Openixg  the  Vestibui-e  According  to  the  Neumann  Method,  Modi- 
fied BY  THE  Author. 
The  auricle  is  seen  drawn  forward  and  the  customary  auricular  flap  stitched  in  position:  o,  Repre- 
sents dura  exposed  over  middle  fossa;  b,  lateral  sinus  exposed.  Note  that  the  dura  in  front  of  sinus  is 
exposed  for  a  considerable  distance.  The  probe  is  seen  in  position  entering  the  vestibuie  posteriorly 
and  passing  beneath  the  facial  ridge,  forward  and  outward,  through  the  opening  made  by  opening  the 
first  and  second  turns  of  the  cochlea.      (Author's  dissection.) 


these  openings  and  made  to  enter  the  vestibule.  According  as  the 
probe  passes  upward  or  downward,  the  gouge  is  applied  in  the  upward  or 
downward  direction,  so  as  to  thoroughly  enlarge  the  opening  into  the 
vestibule.  This  drains  the  vestibule  posteriorly.  The  cochlea  is  then 
drained  in  a  manner  precisely  similar  to  that  described  in  entering  the 
vestibule  through  the  horizontal  semicircular  canal. 

If  symptoms  of  meningitis  are  present,  after  the  vestibule  has  been 

entered  the  dura  is  separated  from  the  bone  still  further  inward,  and  more 

bone  removed,  passing  beneath  the  facial  ridge,  until  the  operator  reaches 

the  sheath  of  the  auditory  nerve.     According  to  the  investigations  of 

VOL.  VI — 45 
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Neumann  a  meningitis  secondary  to  labyrinthine  involvement  most 
usually  attacks  the  subtentorial  space,  along  the  trunk  of  the  auditory 
nerve.  If  bone  is  removed  down  to  the  auditory  nerve-trunk  and  the 
dura  freely  incised  in  this  region,  the  subdural  space  is  thoroughly 
drained,  and  in  a  certain  number  of  cases  satisfactory  results  have  been 
obtained  in  cases  of  meningitis.  While  the  operation  has  never  been 
successful  in  my  hands,  it  is  worthy  of  trial.  Aside  from  the  drainage 
of  the  labyrinth,  it  is  the  same  method  suggested  by  myself^  in  the  drain- 
age of  the  subdural  space  in  cases  of  otitic  meningitis. 

Division  of  the  Auditory  Nerve  for  Persistent  Tinnitus  Aurium  or 
for  Persistent  Otalgia. — While  tinnitus  aurium  is  ordinarily  controlled 
by  local  treatment  of  the  middle  ear  or  by  constitutional  treatment 
directed  toward  the  perceptive  apparatus,  certain  cases  of  very  severe 
tinnitus  are  occasionally  met  with  in  which  this  symptom  causes  such 
severe  mental  symptoms  as  to  be  an  actual  menace  to  life.  Some  of 
these  patients  threaten  suicide,  while  in  others  the  neurasthenic  condi- 
tion following  the  continued  subjective  noise  in  the  ear  is  so  severe  as  to 
w^arrant  the  surgeon  in  instituting  radical  measures  for  the  relief  of  this 
condition.  It  should  be  clearly  borne  in  mind  that  section  of  the  audi- 
tory nerve  is  a  grave  operation,  endangering  the  life  of  the  patient,  men- 
acing the  integrity  of  the  facial  nerve,  and  always  leading  to  complete 
deafness.  It  is  an  operation  which  should  be  recommended  only  as  a 
last  resort  and  only  in  the  most  severe  cases.  Where  the  operation  is 
performed  for  the  relief  of  persistent  tinnitus  the  integrity  of  the  facial 
nerve  is  not  necessarily  interfered  with,  although  it  is  frequently  impos- 
sible to  divide  the  auditory  trunk  without  interfering  with  the  facial,  and 
the  patient  should  always  be  warned  against  the  possibility  of  a  facial 
paralysis. 

When  a  division  of  the  auditory,  the  nerve  of  Wrisberg,  and  the 
facial  is  undertaken  in  cases  of  persistent  neuritis  of  the  seventh  and 
eighth  nerves,  with  their  communicating  branch,  namely,  the  nerve  of 
Wrisberg,  facial  paralysis  always  follows. 

The  symptomatology  of  these  cases  of  persistent  otalgia  has  been 
well  described  in  monographs  by  J.  Ramsay  Hunt.-  Briefly  speaking, 
these  cases  of  otherwise  unexplainable  otalgia  are  due  to  a  neuritis  of  the 
seventh  and  eighth  nerves,  and  in  the  most  persistent  cases  they  are 
relieved  only  by  surgical  interference.  Comparatively  few  successful 
cases  of  surgical  interference,  either  of  persistent  tinnitus  or  of  persistent 
otalgia,  are  on  record. 

In  one  case  recently  operated  upon  by  myself  the  result  was  perfect. 
The  tinnitus  completely  disappeared  and  no  facial  paralysis  followed. 
The  steps  of  the  operation  are  as  follows :  An  incision  is  made  from  the 
spine  of  the  second  cervical  vertebra  vertically  upward,  and  just  beyond 
the  median  line  toward  the  healthy  side,  until  the  incision  passes  just 

1  The  Treatment  of  Acute  Otitic  Mo^ningitis,  read  before  the  Eijihtli  Interna- 
tional Otological  Congress,  Budapest,  1909. 

=  .Jour.  Nerv.  and  Ment.  Dis.,  Feb.,  1907;  Archiv.  of  Otol..  1907,  vol.  xxxvi.,  Xo. 
4;  Jour.  Nerv.  and  Ment.  Dis.,  June,  1909,  vol.  xxxvi.,  No.  6. 
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above  the  level  of  the  occipital  protuberance.  The  incision  is  then 
continued  horizontally  outward  toward  the  affected  side  to  a  point  which 
corresponds  to  a  vertical  line  drawn  through  the  point  of  emergence 
of  the  mastoid  emissary  vein.  From  this  point  the  incision  is  carried 
vertically  downward  to  below  the  tip  of  the  mastoid.  The  incision 
passes  first  through  the  integument  and  the  tegumentary  flap  should  be 
dissected  up.  This  dissection  should  be  made  rapidly,  and  all  bleeding 
points  quickly  caught  with  hemostatic  forceps.  Considerable  hemor- 
hage  follows  the  incision,  and  it  is  well  that  firm  pressure  be  made  along 
the  line  of  incision,  either  by  the  fingers  of  the  surgeon  or  by  those  of  the 
assistant,  in  order  to  reduce  the  loss  of  blood  as  much  as  possible.  After 
the  skin-flap  has  been  dissected  free,  the  fascia,  muscles,  and  periosteum 
are  reflected  downward  in  a  single  flap,  the  hemorrhage  being  quickly 
controlled,  as  in  the  separation  of  the  cutaneous  flap.  While  it  is  some- 
times possible  to  escape  the  mastoid  emissary  vein,  I  have  found  in  the 
cases  operated  upon  that  this  vein  is  usually  divided  close  to  the  mastoid 
foramen.  Hemorrhage  is  best  checked  in  this  region  by  plugging  the 
mastoid  foramen  with  plugs  of  sterile  orange-wood.  The  ordinary 
orange-wood  sticks,  used  as  nail  cleaners,  if  thoroughly  boiled,  answer 
admirably  for  this  purpose.  After  the  soft  parts  have  been  separated 
from  the  bone  throughout  the  entire  extent  of  the  incision  the  bone  cover- 
ing the  cerebellum  is  completely  removed  over  the  entire  extent  of  the 
flap.  I  do  not  make  an  osteoplastic  flap  in  cases  of  this  kind,  although 
the  osteoplastic  method  has  been  used  by  Taylor  and  others.  The  soft 
tissues  are  so  thick  in  this  region  and  afford  such  a  perfect  protection  to 
the  exposed  brain  that  the  osteoplastic  flap  seems  unnecessary  to  me. 
The  bone  is  best  removed  by  first  opening  the  cranial  cavity  just  below 
the  superior  curved  line  of  the  occipital  bone,  where  the  bone  is  exceed- 
ingly thin.  A  single  cut  with  the  large  gouge  exposes  the  cerebellar 
dura.  After  this  the  bone  can  be  quite  rapidly  removed  in  all  directions 
by  means  of  the  rongeur  forceps.  After  the  dura  has  been  exposed  and 
before  introducing  the  rongeur  it  is  well  to  separate  the  dura  from  the 
underlying  bone,  either  by  means  of  the  blunt  dissector  or  a  grooved 
director.  In  this  manner  the  bone  should  be  removed  to  a  point  just 
beyond  the  occipital  sinuses  in  the  median  line,  above,  to  a  line  ex- 
posing the  lateral  sinus,  and  anteriorly,  along  the  line  of  the  sigmoid 
sinus.  The  lateral  sinus  and  its  extension,  the  sigmoid  sinus,  are  so 
firmly  attached  to  the  walls  of  their  respective  grooves  that  considerable 
force  is  necessary  in  order  to  separate  these  sinuses,  consequently,  the 
resistance  which  the  operator  meets  with  indicates  that  the  lateral  sinus 
and  the  sigmoid  sinus  have  been  encountered.  The  removal  of  bone  is 
continued  along  the  line  of  the  lateral  and  sigmoid  sinuses,  and  then 
downward  to  the  margin  of  the  foramen  magnum.  I  have  not  found  it 
necessary,  in  the  cases  operated  upon,  to  encroach  upon  the  foramen 
magnum,  although  many  operators  break  freely  into  this  opening,  and 
no  unfavorable  result  follows.  After  the  dura  has  been  freely  exposed 
in  this  manner,  all  hemorrhage  must  be  coippletely  checked,  after  which 
the  soft  parts  are  sutured  into  position,  layer  by  layer.     Ordinarily  cat- 
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gut  sutures  are  used  for  the  muscular  flap  and  silkworm-gut  for  the  cu- 
taneous flap.  An  ordinary  antiseptic  dressing  is  applied  and  the  patient 
is  returned  to  bed. 

This  is  the  first  step  of  the  operation.  This  primary  operation  is 
ordinarily  followed  by  no  serious  reaction,  and  at  the  end  of  a  week 
the  second  stage  of  the  operation  may  be  performed.  This  consists 
in  reopening  the  wound  and  reflecting  downward  a  large  dural  flap,  the 
margins  of  which  lie  just  within  the  boundaries  of  the  occipital,  lateral, 
and  sigmoid  sinuses,  the  base  of  the  flap  being  downward.  It  is  im- 
portant to  recognize  vessels  running  through  the  dural  flap,  and  vessels 
of  any  size  should  be  divided  between  two  ligatures,  the  ligatures  being 
applied  by  passing  a  flat  curved  needle,  armed  either  with  the  delicate 
catgut  or  with  very  fine  silk,  beneath  these  vessels,  the  ligature  being 
tied  before  the  flap  is  cut. 

Hemorrhage  from  the  cerebellar  vessels  should  be  carefully  guarded 
against,  as  hemorrhage  may  completely  defeat  the  object  of  the  pro- 
cedure. Any  oozing  is  best  controlled  by  applying  small  bits  of  sterile 
cotton  to  the  bleeding  points.  If  the  vessels  are  large,  they  may  be 
ligated  either  with  very  fine  silk  or  fine  catgut,  preferably  the  former. 
Of  course,  there  will  be  a  certain  amount  of  oozing  from  small  vessels 
which  cannot  be  ligated.  This  oozing  is  best  controlled  by  the  applica- 
tion of  adrenalin  chlorid.  I  am  inclined  to  think  that  considerable  space 
may  be  gained  by  the  application  of  adrenalin  chlorid  to  the  exposed 
cerebellar  substance,  owing  to  the  contraction  of  the  small  vessels  which 
this  drug  causes.  Adrenalin  chlorid  also  raises  the  blood-pressure  and, 
to  some  extent,  counteracts  the  shock  which  follows  the  evacuation  of 
the  fluid  from  the  subtentorial  space. 

After  the  dural  flap  has  been  reflected  downward  the  next  step  in  the 
operation  is  the  exposure  of  the  trunks  of  the  auditory  and  facial  nerves. 
A  thin  retractor  of  flexible  metal,  either  copper  or  silver,  is  introduced 
between  the  cerebellum  and  the  underlying  bone,  and  the  cerebellar 
hemisphere  is  raised  upward  and,  at  the  same  time,  crowded  toward  the 
median  line.  This  retraction  of  the  cerebellum  must  be  made  very 
slowly  and  conducted  under  good  illumination,  the  illumination  being 
secured  either  by  means  of  the  head-lamp  or  with  the  head-mirror  and 
reflected  light.  As  the  cerebellum  is  elevated  the  subtentorial  lymph-sac 
is  opened  and  there  is  a  free  gush  of  cerebrospinal  fluid.  This  fluid  must 
be  carefully  mopped  away  by  means  of  gauze  sponges,  and  the  retractor, 
hugging  the  floor  of  the  cerebellar  fossa,  must  be  gradually  introduced 
toward  the  median  line  until  the  cerebellum  is  suflaciently  displaced  in- 
ward, and  drawn  upward  and  outward  to  expose  the  internal  auditory 
meatus  and  the  trunks  of  the  facial  and  auditory  nerves  entering  this 
opening.  Ballance  has  advised  the  use  of  ordinary  marine  sponges 
which,  by  their  absorption  of  moisture  and  consequent  increase  in 
volume,  mechanically  crowd  the  cerebellum  toward  the  median  line. 
I  have  used  marine  sponges  in  one  case,  but  did  not  find  them  efficient, 
and  was  obliged  to  depend  upon  the  ordinary  brain  retractor  in  order 
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sufficiently  to  expose  the  operative  field.     The  exposed  field  is  well 
shown  in  Fig.  329. 

After  the  facial  and  auditory  nerve-trunks  are  in  full  view,  the  next 
procedure  depends  upon  whether  the  operator  desires  to  divide  the  audi- 


r" 


Fig.  329. — Exposure  of  the  Seventh  and  Eighth  Xerves  for  Division  of  the  Eighth  Nerve 
IN  Cases  of  Uncontrollable  Tinnitus. 
The  cerebellum  is  lifted  upward  and  inward  by  means  of  the  retractor.  The  reflected  dural  flap 
is  well  shown,  a,  Common  trunk  of  facial  and  auditory  nerves.  The  lower  portion  of  the  divided 
trunk  represents  the  auditory  nerve,  and  this  is  to  be  alone  divided  in  cases  of  persistent  tinnitus. 
In  cases  of  severe  otalgia  the  facial  and  auditory  are  both  to  be  divided,  together  with  the  nerve  of 
Wrisberg.  The  nerve  of  Wrisberg  is  not  shown  in  the  illustration,  but  cannot  escape  division  if  both 
the  auditory  and  facial  are  severed.  The  illustration  also  shows  the  sixth  nerve  in  front  of  the  com- 
bined auditory,  the  facial  trunk,  and  the  lateral  sinus,  close  to  the  margin  of  the  dural  incision.  (Orig- 
inal dissection  by  the  author.) 


tory  alone  or  whether  he  wishes  to  sacrifice  both  the  auditory  and  the 
facial  nerve-trunks.  In  cases  of  tinnitus  it  is  sufficient  to  divide  the 
auditory  nerve-trunk  alone,  and  every  effort  should  be  made  to  preserve 
the  integrity  of  the  facial  nerve.     For  this  purpose  it  is  well  to  have  at 
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hand  a  faradic  battery  equipped  with  one  long  slender  electrode,  whirh 
can  be  thoroughly  sterilized  and  introduced  into  the  cranial  cavit3^ 
The  opposite  electrode  should  be  a  flat  sponge,  applied  to  some  neutral 
point.  By  means  of  faradic  stimulation  the  facial  trunk  is  easily 
recognized.  The  facial  trunk  lies  above  the  auditory  nerve-trunk,  and 
the  auditory  artery  can  ordinarily  be  seen  running  between  these  two 
nerve-trunks.  If  the  operation  is  performed  for  tinnitus,  the  auditory 
nerve  is  drawn  downward  by  means  of  the  grooved  director  until  it  is 
torn  asunder.  The  inner  extremity  is  then  grasped  by  the  forceps  and 
pulled  out  from  its  central  attachment. 

If  the  operation  is  performed  for  persistent  otalgia,  it  is  necessary 
to  divide  both  the  facial  and  auditory  nerve-trunks  and  the  nerve  of 
Wrisberg.  This,  of  course,  is  the  simpler  operation,  as  no  efTort  is 
made  to  preserve  the  integrity  of  the  facial.  In  cases  where  the  opera- 
tion is  performed  for  tinnitus  alone,  after  the  division  of  the  auditory 
trunk  it  is  well  to  apply  faradic  stimulation  to  the  facial  nerve,  so  as  to 
demonstrate  its  integrity  before  the  completion  of  the  operation. 
After  one  or  both  nerve-trunks  have  been  divided  the  dural  flap  is  su- 
tured in  place  by  means  of  very  fine  sterilized  silk.  The  muscular  flap 
is  sutured  with  catgut  sutures  and  the  cutaneous  flap  held  in  position 
by  silkworm-gut  sutures.  In  the  one  case  operated  upon  by  myself 
the  procedure  was  completely  successful. 


CHAPTER  CXXXVIII. 
SURGERY  OF  THE  EYE.^ 

By  George  E.  de  Schweinitz,  M.  D., 

Philadelphia. 

Additional  Method  of  Extracting  Cataract. — A  brief  reference  to 
the  operation  for  the  extraction  of  cataract  designed  by  Colonel  Henry 
Smith,  of  Armritzar,  India,  appears  in  my  former  chapter  on  the  Surgery 
of  the  Eye  (Vol.  IV.,  p.  849),  ])ut  as  this  operation  has  attracted  much 
attention  in  recent  years,  a  more  extended  description  than  it  received 
in  the  previous  volume  is  here  recorded. 

Colonel  Smith's  Operation  for  the  Extraction  of  Cataract 
{Indiari  Method  for  the  Extraction  of  Cataract  in  the  Capside;  Radical 
Operation  for  Cataract- — Vail). — Colonel  Smith  anesthetizes  his  patient's 
eye  by  the  instillation  of  2  drops  of  a  5  per  cent,  solution  of  cocain, 
five  minutes  apart,  and  the  whole  conjunctival  culdesac,  after  the 
eyelids  are  washed  with  soap  and  hot  water,  is  thoroughly  flushed  with 
a  solution  of  bichlorid  of  mercury  (1 :  2000).  This  vigorous  ap]3lication 
of  bichlorid  seems  necessary  in  the  Indian  patients  in  Colonel  Smith's 
service,  as  their  conjunctivae  are  frequently  the  seat  of  various  infected 
lesions,  notably  trachoma.  This  solution  is  much  stronger  than  it  is 
the  custom  of  surgeons  in  this  country  to  employ,  and  is  probably  un- 
necessary except  under  the  circumstances  detailed.  The  instruments 
used,  in  addition  to  a  narrow  Graefe  cataract  knife,  are  depicted  in 
Fig.  330. 

In  "A  System  of  Ophthalmic  Operations,"  edited  by  Casey  A.  Wood, 
M.  D.,  D.  W.  Greene,  of  Dayton,  Ohio,  quotes  Colonel  Smith's  descrip- 
tion of  his  method  of  extracting  cataract.  The  paragraphs  which  fol- 
low, considerably  condensed  and  slightly  modified,  have  been  taken 
from  this  description.  The  illustrations  are  by  Derrick  Vail,  and  are 
utilized  with  his  kind  permission. 

After  a  spring  speculum  has  been  inserted,  the  eye  being  fixed  with  special 
forceps,  a  Graefe  knife  is  entered  at  the  corneoscleral  junction  and  counterpuncture 
made  in  the  corneoscleral  junction  of  the  opposite  side,  so  that  the  incision  when  com- 
pleted shall  include  half  or  nearly  half  of  the  circumference  of  the  cornea.  The  knife 
is  driven  through  to  the  heel,  the  handle  being  lowered  as  it  passes  onward  and  the 
point  elevated.  If  the  manipulation  is  a  proper  one,  after  the  counterpuncture  is 
made  the  knife  cuts  as  it  goes  through  the  tissues,  and  the  incision  is  completed  with 
one  thrust,  the  incision  ending  in  the  cornea  in  such  a  manner  that  the  edges  of  the 
corneal  wound  are  cut  as  nearly  as  possible  at  right  angles  to  the  surface.  An 
iridectomy  may  or  may  not  be  done,  but  it  is  advisable,  for  the  beginner  at  least,  to 
make  this  part  of  the  operative  procedure. 

1  Supplementary  to  Chapter  LXV.,  Vol.  IV.,  p.  849. 
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The  speculum  is  now  removed,  and  the  eyelid  and  brow  are  held  as  is  indicated 
in  Fig.  331.  In  the  case  of  an  immature  lens  or  of  a  hard  catarac-t  the  operator  next 
presses  back  with  the  point  of  a  strabismus  hook  toward  the  optic  nerve,  the  point 
of  the  hook  being  placed  over  the  lower  third  of  the  cornea.  This  pressure  must  be 
steady,  and  the  point  of  the  hook  should  not  be  removed  until  the  upper  edge  of  the 
lens  tilts  forward.  The  moment  the  lens  is  seen  to  be  dislocated,  the  pressure  through 
the  point  of  the  hook  is  gradually  turned  more  and  more  toward  the  wound,  pressure 


^==^ 


Fig.  330. — Instruments  Employed  by  Smith  in  His  Operation  for  Intr.4.c.i.psul.^r  Extr.vction. 

(D.  W.  Greene.) 
1,  Speculum;  2,  lid  hook;  3,  expression  (delivery)  hook;  4,  double-ended  spatula;  5,  broad  forceps  for 
extraction  of  ruptured  capsule. 


during  all  of  this  time  being  maintained,  so  as  to  keep  the  lens  up  to  the  sclerotic 
margin,  the  pressure  with  tlie  hook  becoming  gradually  lighter  and  lighter  and  the 
hook  gradually  sliding  under  the  lens  until  the  cornea  is  foldt-d  bemwtit  it.  At  iliis 
stage  the  lens  is  delivered  (Fig.  332). 

If  the  tension  of  the  eye  is  low,  the  emerging  lens  should  lu'  followed  witli  a 
spatula  as  well  as  with  a  hook,  and  sometimes,  tmd(n"  these  (Mrcumstances,  a  light 
counterpressure  with  a  spatula  above  the  wound  is  indicati-d. 

In  the  case  of  intumescent  lenses  and  Morgagnian  catara(^t,  the  capsules  of  wliich 
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are  extremely  delicate  and  liable  to  burst,  pressure  with  the  point  of  the  strabismus 
hook  is  made  sufficiently  deep  over  the  lower  border  of  the  lens  to  cause  it  to  dislocate 
below  and  turn  a  half  somersault,  the  pressure  and  traction  always  being  made  over 
the  zonula.  As  soon  as  the  lens  turns  up  into  the  wound  the  operator  ceases  to  make 
traction  toward  the  patient's  feet  and  directs  the  pressure  backward,  next  backward 
and  upward,  and  finally  more  and  more  toward  the  wound,  folding  the  cornea  be- 
neath the  lens  until  it  falls  outside  of  the  cornea.  As. the  capsule  has  not  yet  been 
dislocated  from  the  zonula  in  the  neighborhood  of  the  wound,  the  hollow  of  the 
curve  of  the  strabismus  hook  should  now  be  made  to  sweep  along  between  the  lens 
and  the  wound  to  complete  this  detachment.  It  is  advisable  under  these  circum- 
stances to  keep  up  sufficient  tension  on  the  eyeball  with  the  spatula  placed  on  the 
cornea  in  order  to  prevent  the  lens  from  slipping  back  into  the  eye. 

Hypermature  cataract  is  difficult  to 
dislocate,  and  the  operator  should  proceed 
with  the  strabismus  hook  as  in  the  case  of 
immature  and  hard  cataract,  but  a  spatula 
in  his  left  hand  should  be  in  position  at  the 
margin  of  the  wound  to  drop  behind  the 
lens  the  instant  its  edge  appears.  As  it 
is  dropped  almost  straight  down  into  the 


Fig.  331. — Smith  Operation  for  Catar.\ct. 
(Vail.) 
Shows  how  things  look  from  in  front  (specta- 
tor's view),  while  the  lids  are  being  held  by  the 
assistant  and  the  hook  for  expelling  the  lens  is 
applied.  Notice  the  gable-like  space  under  the 
upper  lid  above  the  eyeball.  The  operator  may 
look  obliquely  under  the  upper  lid  in  this  field 
and  get  a  good  exposure  of  the  entire  upper  rul- 
desac.  The  assistant  can  shift  this  exposure  to 
the  right  or  left  to  enable  the  operator  to  have 
an  unobstructed  view  of  the  lens  and  wound;  also 
to  give  him  access  to  the  angles  of  the  wound  and 
the  summit  too  when  replacing  the  cut  sides  of 
the  iris,  and  the  apron  of  the  iris  that  adheres  to 
the  scleral  wound  after  delivery. 


Fig.  332. — Smith  Operation  for  Cataract. 
(Vail.) 
Shows  where  the  bulbous  end  of  the  lens  hook 
is  applied  in  the  act  of  pressing  to  expel  the  lens. 
The  pressure  is  made  "straight  back  toward  the 
optic  nerve"  without  a  moment's  hesitation  or 
dallying,  not  quickly^'or  plungingly,  but  with  in- 
telligent and  bold  onward  pressure,  never  varying 
tlie  direction  of  the  pressure  until  you  see  one  of 
two  things,  either  the  lens  break  its  moorings 
above  or  below  and  show  a  disposition  to  be  born, 
in  which  case  you  favor  the  exit  by  shifting  the 
pressure,  or  the  lens  stubbornly  refuse  to  yield 
and  advance  because  of  tough  ligaments,  small 
size  of  the  incision,  or  what  not. 


eye,  the  back  of  the  spatula  must  be  placed  against  the  sclerotic  margin  of  the  wound 
and  the  lens  pressed  against  it  with  the  hook  from  the  outside.  The  lens,  therefore, 
slides  along  the  inclined  plane  of  the  spatula. 

Great  care  should  be  taken  to  return  the  iris  to  its  proper  position,  whether  or  not 
an  iridectomy  has  been  made,  and  with  a  suitable  repositor  the  operator  should  re- 
lease any  part  of  the  iris  from  the  sclerotic  or  from  the  angles  of  the  wound.  If  this 
is  carefully  done  the  eye  need  not  be  dressed  until  the  expiration  of  the  eighth  day, 
and  many  of  the  complications  which  have  been  described  may  be  attributed  to 
meddlesome  dressings  and  meddlesome  inspections.  If  vitreous  escapes,  it  should 
be  snipped  off  with  the  scissors  in  the  usual  manner. 

On  the  following  pages  the  various  steps  of  the  operation  are  illus- 
trated with  Vail's  drawings  and  his  descriptions. 
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According  to  Colonel  Smith,  cataracts  occurring  in  children  and 
young  persons  are  not  suited  to  this  operation,  because  it  is  practically 


Fig.    333. — Smith    Operation    for    Cataract. 
(Vail.) 

Showing  front  view  of  the  same.  The  lens  is 
coming  up  nicely  and  the  equator  will  soon  pass 
the  incision.  The  pressure  is  still  deep,  but 
about  to  be  shifted  upward  to  drive  the  lens  out 
and  keep  all  gaps  between  lens  and  incision 
closed.  The  operator  is  standing  to  the  patient's 
right  with  his  head  low  toward  the  patient's  chest,  so 
that  he  can  see  exactly  what  he  is  doing.  The 
view  he  gets  is  about  as  shown  in  this  figure. 


Fig.    334. — Smith    Operation    for    C.^.taract. 

(Vail.) 

The  lens  lies  outside  the  eyeball.  The  cornea 
has  been  tucked  behind  it  and  the  operator  is  re- 
moving it  from  its  last  moorings,  at  the  same 
time  "ironing"  the  incision  in  good  approxima- 
tion by  using  the  hook  like  a  golf  club  (mid-iron) 
is  used  to  rake  a  golf  ball  from  a  pond  into  which  it 
has  fallen,  not  forciblj',  but  coaxingiy  and  gently, 
yet  making  good  progress,  being  careful  that  the 
tip  of  the  hook  is  not  caught  in  the  wound.  To 
guard  against  this  the  elbow  of  the  hook  must 
depress  the  lips  of  the  wound  under  the  lens, 
while  the  bulbous  end  is  directed  nearly  verti- 
cally away  from  the  incision. 


Fig.  335. — Smith  Oper.vtion  for  Cataract. 
(Vail.) 
Shows  first  position  of  the  lens  hook  as  applied 
to  the  eyeball  after  section  and  iridectomv.  Note 
direction  of  pressure  as  indicated  by  thearrow  in 
each  of  these. 


Fig.    336. — Smith   Operatiox    for    Cataract. 
(Vail.) 
Shows    lens    about   to   be   delivered   upright. 
The  cornea  is  being  tucked  behind  the  lens  as 
lens  advances  from  the  eve. 


impossible  to  dislocate  their  lenses.     The  operation  seems  to  be  valu- 
able in  unripe  cataract,  and  in  those    forms    of    cataract   which  are 
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immature  and  which  require  long  periods  of  time  for  their  complete 
opacification.  Much  difference  of  opinion  exists  as  to  the  value  of 
this  operation  and  its  permanent  place  in  surgical  practice.      In  our 


Figs.  337,  338. — Smith  Operation  for  Cataract.     (Vail.) 
The   lens  is  torn  and  the  cornea  is  properly  tucked  under  it  to  prevent  its  settling  back  in  the  eye. 

own  country  the  operation  has  been  particularly  recommended  by  D. 
W.  Greene  and  Derrick  T.  Vail,  who  had  large  opportunities  of  learning 
the  technic  in  Colonel  Smith's  clinic  in  India,  and  Vail,  in  particular, 


Fig.  339. — Smith  Operation  for  Cataract. 
(Vail.) 
As  the  lens  advances  after  it  has  severed 
its  lower  ligamentous  attachments  and  is  turning, 
the  pressure  is  shifted  to  follow  it  up,  and  is  now 
no  longer  toward  the  patient's  feet,  but  toward 
the  top  of  the  head,  to  keep  all  cracks  and  gaps 
between  lens  and  wound  closed  to  prevent 
vitreous  escape.  If  traction  is  kept  up  too  long 
no  advance  of  the  lens  will  take  place,  but  you 
will  see  a  vitreous  presentation  as  illustrated  in 
each  of  the  next  two  figures. 


Fig.  340. — Smith  Operation  for  Caratact. 
(Vail.) 
The  cornea  should  have  never  been  per- 
mitted to  leave  its  hugging  approximation  to 
the  lens.  The  pressure  was  continued  toward 
the  patient's  feet  too  long. 


has  written  a  monograph  on  the  subject  which  contains  the  fullest 
information,  and  is  illustrated  with  a  series  of  original  drawings,  some 
of  which  are  reproduced  with  his  permission. 
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One  of  the  usually  stated  objections  to  the  Indian  operation  is  that 
the  percentage  of  loss  of  vitreous  is  much  higher  than  in  the  ordinary 
extractions  of  cataract.     Colonel  Smith  has  reported  his  percentage  of 


Fig.  341. — Smith  Operation  for  Cataract. 
(Vail.) 
Sometimes  the  vitreous  will  present  above; 
in  fact,  will  do  so  in  the  majority  of  these  cases 
where  the  pressure  is  not  intelligently  made  with 
the  hook  below.  This  and  the  last  illustration 
show  the  result  of  clumsy  operating  and  lack  of 
skill. 


Fig.  343. — Smith  Operation  for  Cataract. 
(Vail.) 
The  vitreous  has  only  "presented."  The 
spoon  is  not  introduced  far  into  the  vitreous,  but 
only  just  behind  the  upper  rim  of  the  lens  and 
slightly  within  the  vitreous  chamber.  The  pres- 
sure with  the  lens  hook  against  the  cornea  has 
been  held  in  abeyance  during  the  introduction 
of  the  spoon,  but  after  the  spoon  is  in  place  the 
pre-ssure  now  follows  the  lens  and  drives  it  out  of 
the  eye  against  the  spoon,  as  a  stationary  in- 
clmed  plane. 


Fig.    342. — Smith    Operation    for    Cataract. 
(Vail.) 
Shows    the    cornea    tucked    under    and    be- 
hind the  lens  that  has  been  successfully  delivered 
by  turning. 


Fig.  344. — Smith  Operation  for  Cataract. 
(Vail.) 
If  there  has  been  actual  loss  of  vitreous  and 
more  coming,  the  spoon  is  dropped  down  behind 
the  lens  until  it  is  deep  in  the  vitreous  and  just 
back  of  the  lens.  The  spoon  is  now  held  fixedly 
and  the  lens  expelled  by  pressure  through  the 
cornea  by  means  of  the  lens  hook.  Thus  at  no 
time  is  the  spoon  ever  used  to  rake  the  lens  out  of 
the  eye. 


vitreous  loss  to  be  8  per  cent.,  while  A^ail,  in  a  series  of  uncomplicated 
cataracts,  did  not  exceed  2  per  cent,  of  vitreous  loss,  and  therefore  he 
believes,  to  use  his  own  expression,  that  vitreous  escape  is  not  the  ar- 
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gument  to  be  used  against  Smith's  technic.  Naturally,  the  ordinary 
accidents  of  cataract  extraction  are  liable  to  occur,  but  apparently  in 
Smith's  Indian  service  they  are  not  greater  than  those  which  occur  in 
ordinary  extraction,  and  certainly  the  dangers  of  iritis  and  the  com- 
plications from  retained  capsule  are  much  less  frequent.  It  is  doubtful 
whether  this  operation  will  ever  replace  the  earlier  and  older  methods 
of  cataract  extraction,  and  it  is  my  own  impression,  based  on  a  very 
limited  experience  and  upon  the  observations  of  operators  who  are 
familiar  with  the  Smith  technic,  that  while  it  has  a  place  in  ophthalmic 
surgery,  especially  in  the  extraction  of  unripe  cataracts,  it  is  not  an 
operation  that  is  liable  to  drive  from  the  field  those  procedures  which 
have  for  years  been  firmly  and  favorably  established. 

The  Newer  Operations  for  Glaucoma.— To  replace  iridectomy, 
which  for  half  a  century,  since  its  introduction  by  Von  Graefe,  has  been 
the  classical  operative  procedure  for  the  relief  of  increased  intra-ocular 
tension,  especially  in  acute  glaucoma  (and  in  this  disease  it  continues 
to  be  the  most  satisfactory  operation),  a  number  of  operative  procedures 
have  been  devised.  They  are  of  especial  value  in  chronic  forms  of  glau- 
coma because  there  is  abundant  evidence  that  simple  iridectomy  in  this 
affection  is  only  too  frequently  futile. 

Cyclodialysis  (Heine's  Operation). — This  operation  was  suggested 
by  Heine  in  1905,  and  with  it  an  endeavor  is  made  to  form  an  artificial 
communication  between  the  anterior  chamber  and  the  suprachoroidal 
space.  Now,  while  there  is  no  positive  proof  that  after  its  performance 
drainage  really  occurs  into  this  space,  it  is  possible  that  a  successful 
cyclodialysis  reopens  the  angle  and  brings  it  again  into  comm.unication 
with  Schlemm's  canal.     The  operation  is  performed  as  follows: 

"After  the  reflection  of  a  small  conjunctival  flap,  preferably  on  the  outer  side 
of  the  eyeball,  an  opening  is  made  into  the  sclera  with  a  straight  lance,  parallel  to  the 
corneal  margin  and  from  6  to  8  mm.  away  from  it,  without  injuring  the  uveal  tissue. 
This  opening  should  be  from  2  to  3  mm.  in  length,  and  through  it  a  spatula  is  intro- 
duced with  which  the  ciliary  body  is  separated  from  the  overlying  sclera,  and  the 
instrument  gradually  pushed  through  the  hgamentum  pecting,tum  into  the  anterior 
chamber.  Finally,  a  quadrant  of  the  iris  periphery  is  detached.  Occasionally 
some  difficulty  is  experienced  in  passing  the  spatula  laetween  the  ciliary  body  and 
the  sclera  into  the  anterior  chamber,  and  in  a  few  instances  hemorrhage  into  this 
chamber  has  occurred"   (Figs.  34.5  and  346). 

After  this  operation  reduction  of  tension  may  not  be  noticeable  until 
the  following  day,  but  if  successful,  the  increased  intra-ocular  tension 
should  disappear  by  the  second  or  (at  latest)  by  the  third  day,  and  if 
tension  remains  low  for  a  week,  the  ultimate  result  is  likely  to  be  good. 
The  operation  has  proved  to  be  satisfactory  in  secondary  glaucoma  due 
to  anterior  synechia  or  subluxation  of  the  lens,  in  glaucoma  following 
cataract  extraction,  in  advanced  cases  of  chronic  glaucoma  where  iri- 
dectomy has  failed,  and  in  absolute  glaucoma.  It  is  not  an  operation 
which  is  likely  to  replace  iridectomy.  I  have  performed  cyclodialysis 
chiefly  for  the  relief  of  the  advanced  types  of  glaucoma  already  described, 
but  it  is  not  an  operation  which  should  be  performed  for  the  relief  of 
chronic  glaucoma  of  the  ordinary  type  and  of  acute  glaucoma. 
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IMuch  attention  has  been  paid  in  recent  times  to  the  formation  of  a 
''filtering  cicatrix,"  a  term  coined  by  De  Wecker  many  years  ago,  be- 
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Fig.  345. — Heine's  Operation  for  Glaucoma.     (After  Meller.) 
Cyclodialysis  in  the  left  eye.     The  eyelids  in  this  operation  are  held  apart  by  a  spring  speculum. 
After  the  conjunctiva  has  been  incised  and  the  sclera  exposed  to  view,  a  short  incision  is  made  with 
the  lancet  (keratome)  parallel  to  the  limbus  and  at  a  distance  of  about  5  mm.  to  the  outer  and  lower 
side  of  it.     The  lancet  is  made  to  cut  with  its  side  and  not  with  its  point. 

cause  he,  Von  Graefe,  and  many  of  the  earher  writers  were  quite  famihar 
with  the  vahie  of  a  cicatrix  of  this  character,  in  that  it  secured  more 


Fig.  346. — Heine's  Operation  for  Glaucoma.     (After  Meller.) 
Cyclodialysis.     The  spatula,  held  parallel  with  the  surface  of  the  sclera  and  the  ciliary  body,  appears 

in  the  angle  of  the  chamber. 

effectually  than  a  smoothly  healed  section  a  state  of  reduced  intra-ocular 
tension.     Such  a  scar,  however,  is  a  source  of  danger  because  it  may  be 
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the  pathway  of  infection,  particularly  if  the  iris  has  been  incarcerated  in 
the  wound. 

To  obviate  this  danger,  and  at  the  same  time  to  produce  a  filtering 
cicatrix,  Lagrange  has  designed  the  following  operation: 

Combined  Iridectomy  and  Sclerectomy  (Lagrange's  Operation). — 
The  operation  is  performed  as  follows: 

"The  sclera  is  punctured  at  a  distance  of  1  mm.  from  the  limbus,  and  the  counter- 
puncture  is  made  at  a  corresponding  point.     The  sclera  is  divided  in  the  iridocorneal 


Fig.  347. — Lagrange's  Operation. 
Section  of  the  sclera  and  conjunctiva. 

angle.  In  terminating  the  incision  the  cutting  edge  of  the  blade  is  directed  backward 
in  such  a  way  as  to  bevel  the  sclera,  and  when  the  knife  is  beneath  the  conjunctiva  a 
large  conjunctival  flap  is  made.  In  the  second  stage  of  the  operation  the  conjunctival 
flap  is  raised,  but  not  cut  in  any  way,  and  a  sufficiently  large  piece  of  the  sclera  is  re- 
sected from  the  exterior  lip  of  the  incision.  Finally,  iridectomy  is  performed  in  the 
usual  way,  and  the  flap  of  conjunctiva  detached  in  the  first  stage  of  the  operation  is 
used  to  cover  the  second." 


Fig.  348. — Lagrange's  Operation. 
Resection  of  the  sclera. 


The  steps  of  the  operation  are  depicted  in  Figs.  347-349. 

Lagrange  maintains  that  this  sclerecto-iridectomy  yields  a  filtering 
cicatrix,  and  that  a  communication  is  established  between  the  chamber 
of  the  eye  and  the  perichoroidal  space  and  the  subconjunctival  cellular 
tissue.  It  is  especially  adapted  for  cases  of  chronic  simple  glaucoma. 
My  own  experience  with  this  operation  has  been  a  very  satisfactory  one, 
although  there  is  some  doubt  whether  there  is  a  permanent  filtration, 
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Henderson,  for  example,  believing  that  the  scar  soon  becomes  imper- 
meable owing  to  an  ingrowth  of  epithelium,  and,  therefore,  unless  a 
fistula  is  made,  filtration  ceases. 

Herbert's  Operation  (Wedge-isolation  Operation). — Major  Herbert 
has  devised  an  operation  which,  he  is  satisfied,  produces  a  permeable 
scar: 

"After  the  anterior  chamber  has  been  opened  by  a  narrow  Graefe  knife  passed 
across  it  horizontally,  a  short  scleral  flap  is  cut,  but  left  attached  to  its  apex.  The 
direction  of  the  knife  edge  is  next  changed,  so  that  two  cuts  forward  and  backward 
are  made,  and  a  narrow  strip  of  sclera  is  detached  from  the  flap  at  the  limbus.  The 
whole  procedure  is  subconjunctival,  and  the  wedge  of  sclera  detached  is  left  adherent 
to  the  conjunctiva,  but  holds  it  loosely  in  the  groove  cut  in  the  sclera.  To  prevent 
prolapse  of  the  iris  a  small  iridectomy  may  be  performed." 


I  have  had  no  personal  experience  with  Herbert's  operation,  and 
cannot,  therefore,  express  an  opinion  in  regard  to  its  value.  It,  like  La- 
grange's procedure,  provided  it  be  admitted  that  they  are  capable  of 
producing  a  filtering  scar,  forms  one  which  differs  from  the  ordinary 


Fig. 


349. — Lagrange's  Operation. 
Making  the  iridectomy. 


cystoid  cicatrix  in  that  it  is  free  from  adhesions  to  the  uveal  tract,  and 
this  is  a  matter  of  vital  importance. 

As  it  is  sometimes  difficult  to  remove  a  piece  of  sclera  in  the  manner 
described  by  Lagrange,  a  number  of  attempts  have  been  made,  and,  ac- 
cording to  their  authors,  very  satisfactory  ones,  to  perform  sclerectomy 
with  a  punch-forceps.  Such  a  modification,  for  example,  was  proposed 
by  Holth,  and  after  the  formation  of  the  corneoscleral  flap  and  the  per- 
formance of  iridectomy,  the  anterior  lip  of  the  woimd  is  cut  away  by 
means  of  a  punch-forceps. 

Sclerectomy  With  a  Trephine. — Trephining  the  sclera  for  the  purpose 
of  relieving  the  increased  intra-ocular  tension  of  glauconui  is  not  a  new 
procedure.  Long  ago  it  was  proposed  by  Argyll  Robertson,  Blanco,  and 
Froelich,  but  their  operations  differed  in  many  respects  from  the  newer 
procedures  of  scleral  trephining  which  have  been  suggested,  particularly 
by  Fergus  and  by  Elliot. 
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The  technic  of  Fergus'  operation  is  thus  described  by  A.  J.  Ballan- 
tyne  in  his  admirable  review  of  the  newer  operations  for  glaucoma: 

"A  conjunctival  flap  is  dissected  up  toward  the  cornea  and  laid  over  the  corneal 
surface,  while  with  a  Bowman's  trephine  a  small  disc  of  sclera  is  removed  a  milli- 
meter or  two  from  the  apparent  corneal  margin.  Next,  an  iris  repositor  is  passed 
from  the  trephine  opening  into  the  anterior  chamber,  keeping  it  in  close  contact  with 
the  sclera  and  cornea.  The  conjunctiva  is  then  replaced  and  stitched  into  posi- 
tion." 

It  will  be  noted  that  Fergus'  operation  adds  to  trephining  the 
sclera  a  cyclodialysis. 

Another  operation,  and  it  would  seem  a  more  satisfactory  one,  in 
which  the  trephine  opening  into  the  sclera  is  made  as  the  essential  pro- 
cedure, has  been  designed  and  practised  by  Major  R.  H.  Elliot.  This 
differs  from  the  Fergus  operation,  with  which  Major  Elliot  appears  to 
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Fig.  350. — Elliot's  Operation  for  Glaucoma.     (Wood.) 

Second  stage  of   operation:  a.  Raw  surface  left    by  raising  the  conjunctival  fiap;  6,  trephine  hole; 

c,  flap  of  conjunctiva  turned  down  over  the  cornea. 


have  been  unfamiliar  when  he  published  his  first  results,  in  that  it  is 
a  simple  trephining,  no  added  procedure  like  a  cyclodialysis  forming  a 
part  of  its  technic. 

Elliot's  Operation  (Simple  Trephining  of  the  Sclera). — The  operation 
is  performed  as  follows:^ 

A  large  triangular  flap  of  conjunctiva  is  dissected  up  from  above  the  cornea,  the 
incision  for  which  runs  concentric  with  the  margin  of  the  corneal  margin  and  ends 
on  either  side  about  4  mm.  below  the  highest  point  of  the  cornea,  and  the  same 
distance  from  the  inner  and  outer  sides  of  the  limbus.  To  ensure  this  it  is  reflected 
on  to  the  cornea,  and  the  dissection  continues  until  the  rounded  edge  of  the  limbus 
can  be  seen  overhanging  the  surrounding  scleral  tissue.  In  glaucomatous  eyes  of 
long  standing  the  separation  of  the  conjunctiva  is  carried  from  the  cornea  to  a 
farther  stage  with  the  aid  of  scissor  points.  As  a  result  of  this  maneuver  the  cornea 
can  be  seen  to  be  split;  a  thin,  dark-colored  crescent,  about  1  mm.  in  breadth,  sur- 
rounds the  base  of  the  flap,  and  defines  the  area  over  which  the  splitting  has  been 
effected.      Once  this  appearance  is  recognized,  the  surgeon  may  be  sure  of  entering 

1  This  has  been  summarized  from  Major  Elliot's  own  description  (The  Ophthal- 
moscope, August,  1911). 

VOL.  VI — 46 


722 


SURGERY    OF    THE    EYE. 


the  anterior  chamber  with  the  trephine.  Throughout  the  whole  of  the  dissection  of 
the  flap  it  is  important  to  keep  the  point  of  the  scissors  directed  toward  the  plane 
of  the  posterior  pole  of  the  lens.  Otherwise  a  button-hole  in  the  conjunctival  flap 
may  be  formed.  The  area  selected  for  the  application  of  the  trephine  is  next 
carefully  cleaned  of  connective-tissue  tags  which  are  attached  to  the  flap. 

The  trephine  must  be  applied  as  close  to  the  limbus  as  possible.  Otherwise 
the  surgeon  will  fail  to  enter  the  anterior  chamber  with  his  trephine,  and  should  he 
so  fail,  would  be  obliged  to  aid  his  procedure  by  introducing  a  curet  or  other  instru- 
ment, a  procedure  which  Fergus  deliberately  combines  with  his  operation,  but  which 
Elliot  avoids,  inasmuch  as  he  desires  to  make  a  simple  trephining.  The  trephine 
opening  should  not  be  greater  than  2  mm.  in  diameter,  and  Major  Elliot  prefers  a 
1.5-mm.  opening.  The  trephine  should  be  used  with  quick,  light  movements,  and 
care  should  be  taken  that  its  first  application  serves  to  make  a  bite  into  the  sclera 
before  it  is  raised  to  see  the  progress  made.  Once  a  clean  ring  is  thus  started,  it  is 
easy  to  replace  the  trephine.  The  surgeon  is  made  aware  of  the  fact  that  the 
chamber  has  been  tapped  as  soon  as  the  aqueous  wells  up  alongside  of  the  instru- 
ment. If  the  disc  of  sclera  remains 
attached  at  one  point,  it  can  readily 
be  removed  with  a  snip  of  a  pair  of 
scissors. 

Should  the  iris  bulge  into  the  aper- 
ture, it  maybe  incised  in  a  radial  direc- 
tion and  the  aqueous  allowed  to  escape. 
Frequently  the  membrane  under  these 
circumstances  will  return,  but  if  it 
does  not,  the  piece  should  be  abscised. 
The  trephine  opening  should  be  care- 
fully cleaned  of  any  attached  tags  of 
iris,  and  if  they  cannot  be  removed  in 
the  ordinary  manner,  the  use  of  an 
irrigator  is  recommended  bj'  Elliot . 
After  the  conjunctival  flap  is  smoothed  back  into  place  sutures  are  unnecessary, 
unless  it  tends  to  curl  up  or  is  found  misplaced  after  the  first  dressing.  Usuallj' 
the  instillation  of  drops  after  the  operation  is  needless.  Should,  however,  the  pupil 
be  displaced  upward,  a  few  drops  of  an  eserin  solution  (4  grains  to  the  ounce)  are 
indicated. 


Fig.  351. — Stephenson's  Sclerectomy  Trephines. 


Major  Elliot  after  the  third  day  uses  atropin  if  the  pupil  is  not  active 
and  dilated,  because  he  has  found  in  congestive  cases  a  strong  tendencj' 
to  the  formation  of  posterior  synechias. 

This  operation  has  received  the  commendation  of  a  number  of  sur- 
geons, and  I  have  secured  satisfactory  results  with  it  in  chronic  and 
secondary  glaucoma.  I  have  not  employed  it  in  acute  glaucoma. 
An  excellent  trephine  for  use  in  this  operation  has  been  designed  by 
Sydney  Stephenson  (Fig.  351). 


Fig.  352. — Verhoepf's  Sclerostome,   Re.^dy  for  Use. 

To  avoid  the  traumatism  of  these  operations,  Verhoeff.  of  Boston, 
has  devised  an  instrument  called  a  sclerostome  (Fig.  352).  with  which  a 
subconjunctival  fistula  is  produced.  The  instrument  and  the  manner 
of  using  it  are  depicted  in  Fig.  353. 

Operations  for  the  Relief  of  Pulsating  Exophthalmos.--In  the 
chapter  relating  to  this  subject  in  the  previous  vohnne  I  was  incline^l  to 
take  an  extremely  favorable  view  of  the  orbital  operation,  that  is.  liga- 
tion of  the  superior  ophthalmic  vein,  of  the  inferior  ophthalmic  vein, 
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the  angular  vein,  or  of  the  smaller  orbital  veins,  as  the  case  may  be,  and 
at  the  time  of  writing  apparently  all  operations  which  included  ligature 
and  resection  of  the  superior  ophthalmic  vein  had  been  successful. 
This  procedure,  therefore,  was  recommended  for  consideration  before 
ligature  of  the  common  carotid  (with  its  mortality  of  10  per  cent,  and 
failure  of  24  per  cent.)  was  resorted  to.  It  was  definitely  recommended 
that  it  should  precede  ligature  of  the  second  common  carotid,  provided 
ligature  of  the  first  had  failed  to  produce  the  desired  result,  because 
at  the  time  of  writing  no  ultimately  unfavorable  results  had  occurred. 
Since  this  time,  however,  one  death  has  taken  place  due  to  extension  of 
venous  thrombosis  into  the  cranial  cavity,  and,  therefore,  the  favorable 
recommendations  must  be  modified  in  this  respect.  Recently  Zeller 
insists  that  the  common  carotid  on  the  side  of  the  wounded  internal 
carotid  and  cavernous  sinus  should  be  compressed  systematically  in  an 
effort  at  curing  the  aneurysm,  and  especially  as  a  preliminary  to  the 
ligation  of  the  common  carotid,  a  recommendation  which  had  frequently 


a 

Fig.  353. — -Manner  of  Using  Verhoeff's  Sclerostome. 

a,  Position  of  incision,  conjunctival  flap  not  shown;  6,  sclerostome  in  position  ready  to  cut;  c,  fistula 

completed.     Buttonhole  in  iris  not  shown. 

been  made  long  before  his  paper  appeared.  He  believes  that  if  brain 
disturbances  occur  after  continued  carotid  compression,  the  ligation  of 
this  vessel  is  contraindicated.  If  success  does  not  follow  the  compression 
treatment,  he  recommends  the  ligation  of  the  internal  carotid  on  the  side 
of  the  aneurysm,  as  near  as  possible  to  the  base  of  the  skull.  He  believes 
that  ligation  of  the  second  carotid  is  not  a  justifiable  operation,  not  only 
because  it  is  dangerous,  but  because  he  believes  that  upon  anatomic  and 
physiologic  grounds  it  cannot  have  a  healing  effect.  That  it  is  dangerous 
the  statistics  of  Hollo  way  and  myself  indicate.  We  record  in  10  double 
carotid  ligations  6  successes,  2  failures,  and  2  deaths. 

The  Relation  of  Cerebral  Decompression  to  the  Relief  of  the 
Ocular  Manifestations  of  Increased  Intracranial  Tension. — The 
paragraphs  which  follow  should  be  read  in  connection  with  the  chap- 
ter on  "  The  Eye-ground  as  a  Means  of  Diagnosis  of  Intracranial  Le- 
sions," in  Vol.  IV.,  p.  937,  of  the  present  system.  The  pathogenesis  of 
choked  disc  or  papilledema  is  still  a  matter  of  dispute,  but  modern  in- 
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vestigation,  both  clinical  and  experimental,  indicates  that  those  theories 
which  regard  papilledema  as  an  inflammatory  process,  or  assume  that  it 
is  due  to  an  edema  propagated  from  the  brain,  or  that  it  depends  upon 
a  disturbance  of  the  vasomotor  innervation  of  the  retinal  vessels,  need 
not  be  seriously  considered,  while  those  theories  which  regard  rise  in  the 
intracranial  pressure  as  the  main  factor  in  the  production  of  choked  disc 
have  most  to  commend  them.  Whether  the  changes  which  are  ordi- 
narily known  as  papilledema  depend  upon  the  effect  of  a  direct  transmis- 
sion of  the  cerebrospinal  fluid  into  the  lamina  cribrosa,  or  are  due  to  com- 
pression of  the  vessels  as  they  pass  through  this  structure  or  the  nerve, 
or  are  induced  by  lymph  stasis,  has  not  been  definitely  determined. 

Leslie  Paton  and  Gordon  Holmes,  in  their  recent  communication  on 
this  subject,  are  convinced  that  their  observations  establish  the  fact 
that  papilledema  is  an  edema  of  the  nerve-head,  due,  on  the  one  hand,  to 
venous  engorgement,  and,  on  the  other,  to  lymph  stasis.  The  edema 
of  the  papilla,  they  believe,  depends  upon  venous  engorgement  which 
results  from  the  rise  of  intravenous  pressure  which  is  necessary  in  order 
that  the  circulation  shall  be  maintained  in  the  intravaginal  portion  of 
the  brain  where  this  is  subjected  to  an  increased  sheath  pressure,  and 
this  increased  sheath  pressure  obstructs  lymph  drainage  from  the  papilla. 

It  would  seem  that  of  one  thing  only  are  we  absolutely  sure,  namelj^, 
that  increased  intracranial  pressure  is  one  great  cause  of  the  develop- 
ment of  choked  disc,  and  that  its  release,  to  quote  the  language  of  Sir 
Victor  Horsley,  arrests  and  often  cures  the  disc  edema. 

Palliative  trephining  or  cerebral  decompression  may  be  utilized  for 
the  cure  of  choked  disc :  first,  in  tumors  of  the  brain  and  cerebellum ;  sec- 
ond, in  various  types  of  brain  disease  and  meningitis;  third,  in  injuries 
of  the  skull,  for  example,  fractures  with  or  without  epidural  or  subdural 
hemorrhage;  fourth,  in  syphilis  of  the  brain  contents,  for  example,  in 
gummata,  pachymeningitis,  and  other  types  of  meningitis;  fifth,  in 
renal  disease  and  some  types  of  anemia. 

Referring  now  only  to  the  choked  disc  which  occurs  as  the  result  of 
brain  tumor,  be  this  situated  in  the  cerebrum  or  the  cereliellum,  the  va- 
rious stages  into  which  the  process  is  divided,  the  frequency  with  which  it 
occurs,  the  rapidity  with  which  it  develops,  the  factors  which  create 
sudden  increase  in  its  elaboration,  the  period  of  time  which  must  elapse 
between  the  beginning  of  the  growth  of  a  brain  tumor  and  the  appearance 
of  choked  disc,  have  been  discussed  in  the  previous  article. 

It  is  well  known  that  in  a  certain  percentage  of  cases  at  the  time  of 
examination  there  is  no  choked  disc,  and  as  we  have  no  means  of  definitely 
ascertaining  whether  or  not  it  will  develop,  the  search  for  ocular  symp- 
toms in  the  absence  of  choked  disc  which  would  justify  a  cert^bral  de- 
compression in  the  sense  of  a  preventive  operation  is  an  important  one. 
It  is  the  custom  to  speak  of  the  "imminence  of  neuritis  or  edema,"  a 
term  'descriptive  of  a  period  during  which  the  retinal  veins,  or  only  one 
division  of  them,  become  darker,  more  distended  and  more  unevenly  tor- 
tuous, and  more  frequently  curved  than  is  normal.  This  iihenomenon 
has  been  ascribed  to  beginning  pressure  on  the  vein  frt)iu.the  intravaginal 
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space,  and  in  my  experience  in  a  certain  number  of  cases  represents  a 
condition  of  affairs  which  may  antedate  even  the  first  stage  of  papil- 
ledema, although  Leslie  Paton  is  unconvinced  of  the  importance  of  this 
ophthalmoscopic  appearance. 

Very  important  is  the  examination  of  the  field  of  vision.  In  general 
terms  it  has  been  known  for  many  years  that  various  types  of  dyschro- 
matopsia  and  reversal  in  the  normal  sequence  of  the  order  in  which  the 
color  fields  are  developed  may  be  associated  with  brain  tumor.  This 
observation  was  probably  originally  made  by  Charcot.  Similar  fields 
occur  in  tabes  dorsalis,  Freidreich's  ataxia,  and  in  certain  toxemias, 
notably  those  produced  by  lead,  alcohol,  mercury,  bisulphid  of  carbon, 
and  dinitrobenzol.  Such  fields  are  sometimes  spoken  of  as  character- 
istic of  hysteria,  and  although  inversion  of  the  color  lines  is  often  demon- 
strable in  this  psychosis,  and  may  be  one  of  the  significant  signs  of  its 
symptom-complex,  it  is  by  no  means  pathognomonic  of  it,  and,  doubt- 
less, has  led  many  a  clinician  astray  in  his  diagnosis.  So  frequently  has 
this  been  the  case  that  Gushing  and  Bordley  maintain  "that  almost  every 
patient  brought  for  operation  after  the  diagnosis  of  brain  tumor  has 
finally  come  to  be  read  by  the  ophthalmoscope,  has  at  one  time  or  an- 
other been  regarded  as  hysteric,  or  the  subject  of  some  psychosis." 

It  is  difficult  to  accept  this  statement  without  modification,  although 
doubtless  all  observers  agree  that  hysteria  and  brain  tumor  frequently 
are  difficult  differentiations,  and  all  who  have  had  much  experience  in 
these  examinations  know  that  it  is  absolutely  wrong  to  assert  that  be- 
cause the  so-called  inversion  of  the  color  lines  is  demonstrable  the  patient 
necessarily  represents  hysteria  or  any  other  form  of  psychosis.  Gushing 
and  Bordley  and,  more  recently.  Gushing  and  George  J.  Heuer  have 
studied  this  matter  with  great  care  and  accuracy,  and  have  been  im- 
pressed with  the  frequency  with  which  alterations  in  the  color  fields, 
characterized  by  interlacing  of  the  color  lines,  color  inversion,  that  is, 
with  the  blue  field  smaller  than  the  red,  hemiachromatopsia  without 
corresponding  change  in  the  form  field,  islands  of  blue-blinclness  and 
blue-blindness  itself,  complete  green  blindness,  and  complete  achro- 
matopsia may  be  present  with  the  most  incipient  stages  of  choked  disc, 
or,  which  is  more  to  the  point,  when  there  are  no  recognizable  ophthal- 
moscopic changes  in  the  eye-grounds,  and  their  final  conclusion  is  that 
such  distortions  of  the  color  boundaries  promise  to  be  of  some  service 
in  making  a  precocious  diagnosis  of  increased  intracranial  tension. 
Many  years  ago  I  described  similar  visual  fields  in  patients  with  chronic 
and  persistent  headache  studied  in  the  service  of  Weir  Mitchell,  and 
doubtless  some  of  these  patients  were  also  the  subjects  of  unrecognized 
brain  tumor.     Similar  observations  have  been  made  by  Ghas.  K.  Mills. 

Where  reversal  and  interweaving  of  the  color  lines  are  due  to  in- 
creased intracranial  tension,  as  they  frequently  are,  cerebral  decom- 
pression is  followed  by  a  restoration  of  the  color  fields  to  their  normal 
sequence.  Evidently  there  should  always  be  a  search  for  this  symptom, 
but  with  our  present  means  of  mapping  the  color  fields  it  does  not  seem 
to  me  that  there  is  sufficient  justification  in  depending  upon  this  sign 
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alone  as  a  certain  one  for  recommending  a  palliative  trephining,  largely 
because,  even  in  normal  eyes,  in  many  cases  of  cerebrospinal  disease  and 
certain  toxemias  exactly  similar  visual  field  phenomena  may  be  devel- 
oped. 


Left  Eye.  Right  Eye. 

Fig.  .354. — Visual  Fields,  Before  Operation,  of  Patient  in  Service  of  C.  H.  Frazier  and  T\". 
G.  Spiller  in  the  University  Hospital,  with  Symptoms  of  Cerebellopontile  Angle 
Tumor  and  with  Hydroceph.\lus. 

Contraction  of  form  fields  and  partial  reversal  of  color  lines.     Double  choked  discs. 

It  is  important  that  an  investigation  of  the  blind-spot  should  be 
made,  even  before  there  are  any  ophthalmoscopic  signs  of  change  in 
the  nerve  head.  The  spindle-shaped  enlargement  of  the  blind-spot, 
which  is  believed  by  Ramsay  and  Sutherland  to  be  an  early  sign  of 
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Left  Eye.  Right  Eye. 

Fig.  355. — Visual  Fields  of  the  Same  Patient  as  Shown  in  Fig.  354  Seven  Months  after  Sub- 

tentorial  decompression. 
All  symptoms  had  disappeared,  and  visual  fields  are  practically  normal. 

sympathetic  ophthalmia,  is  significant  in  this  respect,  and  the  beautiful 
demonstrations  of  Van  der  Hoeve,  de  Kleijn,  and  others  that  there  may 
be  an  enlargement  of  the  blind-spot,  or  that  it  may  be  surrounded  in  its 
enlarged  state,  or  without  this,  by  rings  of  color  scotoma  in  disease  of 
the  posterior  ethmoidal  cells  and  sphenoid  sinus  before  either  optic 
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neuritis  or  retrobulbar  neuritis  develops,  and  that  these  phenomena  dis- 
appear with  the  relief  of  the  sinus  disease,  are  even  more  significant  in 
this  respect.  Some  studies  made  by  Holloway  and  by  myself  of  the 
size  and  condition  of  the  blind-spot  in  patients  with  suspected  brain 
tumor  are  as  yet  too  imperfect  to  ascribe  to  them  any  precision  in  diag- 
nostic methods,  but  they  are  not  entirely  without  significance. 

The  value  of  the  so-called  temporary  amaurosis  in  brain  tumor  has 
been  referred  to,  especially  where  this  exists  prior  to  the  development 
of  choked  disc ;  and  Paton  has  suggested  that  it  is  not  necessarily  on  the 
first  development  of  the  papilledema,  but  on  the  first  sign  of  visual  fail- 
ure that  palliative  trephining  is  indicated  if  sight  is  to  be  saved.  It 
would  seem,  therefore,  correct  to  conclude  that  the  most  satisfactory 


\    L 


^**% 


I.  ■'    S 


m^ 


r 


^"^  ^  ^  "->j? 


Fig.  356. — Fundus  op  the  Right  Eye  of  a  P-vtilnt  with  Tumor  op  the  Bkain  and  Choked  Disc; 
Swelling  6  D.     (Service  of  Dr.  Edward  Martin  in  Universitj   Hospital,  Philadelphia.) 

treatment  for  the  purpose  of  preserving  vision  in  any  case  of  choked 
disc  not  due  to  a  toxic  process  or  constitutional  disease  (infectious  optic 
neuritis) ,  but  depending  upon  increased  intracranial  tension,  is  cerebral 
decompression,  with,  if  possible,  an  immediate  or  subsequent  removal  of 
the  growth;  that  if  the  operation  can  be  performed  early,  that  is,  during 
the  first  or  second  stage,  the  prognosis  as  to  sight  is  fairly  good;  that  the 
statement  that  one  must  wait  for  the  appearance  of  a  choked  disc  before' 
resorting  to  this  operation  must  be  modified  in  favor  of  immediate  op- 
eration, provided  the  other  symptoms  to  which  I  have  made  reference 
and  the  general  and  neurologic  examinations  indicate  the  presence  of  a 
lesion  that  is  raising  the  intracranial  tension;  and  that  in  non-syphilitic 
cases  time  devoted  to  the  administration  of  iodids  and  mercurials  is 
time  wasted. 
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In  the  later  stages  of  choked  disc,  when  there  is  marked  depreciation 
of  vision,  advancing  optic  nerve  atrophy,  and  great  contraction  of  the 
visual  field,  although  the  operation  may  have  to  be  done  for  other  rea- 
sons, the  visual  prognosis  is  unfavorable,  and  occasionally  the  operation 
apparently  hastens  the  impending  blindness.  Sometimes,  however, 
it  seems  to  check  it,  and  there  are  cases  on  record  in  which  verj-  defective 
visual  poAver  has  been  really  improved  by  the  operation  (Figs.  356,  357). 

All  head  injuries,  whether  fracture  of  the  skull  is  present  or  not, 
should  be  carefully  investigated  from  the  ophthalmoscopic  standpoint, 
as  well  as  from  the  other  standpoints  which  have  been  described.  The 
presence  of  papilledema,  which  is  sometimes  conspicuously  evident,  is 
an  indication  for  operation,  but  not  a  peremptory  one,  as  sometimes  the 
disc  edema  subsides  without  operative  interference. 


Fig.  357. — Fundus  op  the  Right  Eye  of  the  Same  Patient  as  Shown  in  Fig.  356  One  Month  After 

Decompressing  Tkephining. 

If  the  papilledema  depends  upon  a  syphilitic  brain  lesion,  a  gumma, 
for  example,  a  thorough  mercurial  or  other  antisyphilitic  course,  lasting 
from  six  to  eight  weeks,  is  proper.  If  at  the  expiration  of  that  time  there 
is  no  subsidence  of  the  intra-ocular  swelling  of  the  disc,  cerebral  decom- 
pression should  be  considered. 

Gushing  and  Bordley  incline  to  the  view  that  albuminuric  retinitis 
is  due  in  large  part  to  cerebral  edema,  and  that  the  neuroretinal  lesion 
in  nephritis  is  a  modified  form  of  choked  disc.  Cushing  has  advised  and 
has  performed  cerebral  decompression  for  the  relief  of  uremia  Avith  choked 
disc  with  temporary  good  results.  My  own  experience  in  this  respect 
is  limited  to  one  patient  with  extensive  albuminuric  retinitis,  cerebral 
decompression  having  been  performed  without  the  slightest  good  result. 
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It  is  difficult  to  believe  that  a  palliative  trephining  could  be  of  any  per- 
manent service  in  the  relief  of  the  visual  disabilities  of  albuminuric 
retinitis,  although  there  is  little  doubt  that  increased  intracranial  ten- 
sion may  play  a  role  in  the  production  of  the  papillitis  with  nephritis 
which  may  accompany  the  retinal  disease  as  an  added  part  of  the 
process. 

The  papilledema  of  ordinary  anemia  which  has  been  occasionally 
observed  would  not  seem  to  me  to  indicate  a  cerebral  decompression, 
and  certainly  not  until  the  patient  had  been  subjected  to  a  long  course  of 
arsenic  and  iron.  I  have  seen  and  reported  complete  restoration  of 
vision  under  these  conditions  and  with  the  aid  of  these  remedies. 


CHAPTER  CXXXIX. 
MILITARY  SURGERY.^ 

By  Lt.-Col.  William  Cline  Borden,  M.  D.,  U.  S.  A., 

Washington,  D.  C. 

Military  surgery,  in  the  strictly  technical  sense,  is  the  applica- 
tion of  the  principles  of  the  science  of  surgery  to  the  conditions  which 
obtain  in  armies. 

Military  Surgery  in  Peace. — In  time  of  peace  the  practice  of 
surgery  does  not  differ  materially  from  that  of  civil  life.  The  troops 
are  mainly  quartered  in  garrisons  where  are  established  fully  equipped 
hospitals  provided  with  the  essential  requisites  for  surgical  work  accord- 
ing to  the  most  approved  modern  methods. 

These  provisions  for  surgical  care,  at  least  for  all  ordinary  cases  and 
emergencies,  are  at  hand  even  at  the  most  remote  stations,  and  are  much 
more  adequate  than  those  obtainable  in  the  average  country  town  in  even 
the  most  thickly  settled  eastern  parts  of  the  United  States.  For  un- 
usual cases  and  those  requiring  special  care  and  appliances,  general 
hospitals  are  established  to  which  such  cases  may  be  sent.  These 
hospitals  have  on  their  staffs  specialists  in  each  line  of  medical  and  sur- 
gical work,  and  are  provided  with  all  the  special  appliances  found  in  large 
and  fully  equipped  civil  hospitals. 

In  the  United  States  there  are  two  such  general  hospitals,  one  at 
Washington,  D.  C,  which  serves  the  eastern  part  of  the  country,  and 
one  at  San  Francisco,  which  provides  for  the  West,  and  also  serves  as 
a  receiving  and  treatment  hospital  for  those  cases  which  cannot  be 
adequately  treated  on  account  of  climatic  or  other  reasons  in  the  island 
possessions. 

For  the  Philippines  a  similar  hospital  is  established  in  Manila,  to 
which  cases  are  sent  from  the  outlying  stations  in  the  different  islands. 

These  general  hospitals,  being  fully  equipped  and  already  estalilished. 
are  nuclei  for  immediate  expansion  to  large  size  to  receive  sick  and 
wounded  in  case  of  war,  and  to  furnish  the  necessary  reserve  accommo- 
dations for  the  sick  and  injured  until  the  necessary  temporary  general 
hospitals  are  established;  both  in  the  field,  at  the  base  of  operations, 
and  at  different  places  in  the  home  country. 

Military  Surgery  in  War. — In  time  of  war  the  practice  of  surgery 
is  modified  according  to  the  peculiar  conditions  which  then  obtain. 
These  conditions  may  be  summarized  as  follows: 

1  Supplementary  to  Chapter  LXVL,  Vol.  I\'.,  p.  946. 
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(1)  Peculiarity  of  the  traumatisms  received,  i.  e.,  gunshot  wounds, 
shell  wounds,  bayonet  and  saber  wounds. 

(2)  The  peculiar  conditions  which  often  obtain  with  the  wounded, 
i.  e.,  soiled  clothing  and  skin,  delayed  treatment,  depression  from  lack  of 
food  and  water,  overstrain,  etc. 

(3)  The  conditions  under  which  the  surgeons  often  have  to  work,  i.  e., 
overworked  during  and  after  battle  on  account  of  the  great  number  of 
wounded  to  be  cared  for ;  working  at  disadvantage  on  account  of  impos- 
sibility of  obtaining  all  necessary  supplies ;  difficulty  of  practising  aseptic 
and  antiseptic  technic. 

(4)  The  conditions  which  frequently  obtain  with  the  wounded  after 
first  treatment,  i.  e.,  transportation  often  for  long  distances  with  poor 
conveyances;  insufficient  or  improper  shelter;  food  not  suited  to  the 
sick,  and  insufficient  or  inadequate  material  for  dressings  and  proper 
technic. 

To  meet  all  these  difficult  conditions,  with  due  regard  to  the  science 
of  surgery  as  it  should  be  applied  to  each  individual  case,  is  the  function 
of  the  military  surgeon. 

That  this  is  no  light  task  and  that  it  cannot  be  adequately  done 
without  special  training  is  evident. 

The  military  surgeon  must  be  familiar  theoretically,  at  least,  with 
the  traumatisms  which  he  will  be  called  upon  to  treat,  must  know  the 
condition  which  will  confront  him  in  his  work,  and  must  be  able  to  apply 
his  treatment  to  the  best  interests  of  his  patients  according  to  the  pecu- 
liar environment  in  which  he  and  they  are  placed. 

Originally,  the  military  surgeon  was  concerned  mainly  with  the  im- 
mediate treatment  of  the  wounded  only.  The  sick  soldier  was  left  to 
the  more  or  less  tender  mercies  of  the  charities  of  the  people  of  the 
country  through  which  the  army  passed.  The  wounded  of  the  army, 
after  their  wounds  had  been  more  or  less  properly  dressed,  often  shared 
the  same  fate. 

Gradually  this  was  changed  by  development  of  4:he  medical  depart- 
rhents  of  armies  until  both  sick  and  wounded  received  more  or  less  effi- 
cient care  by  the  sanitary  services  of  the  armies,  and  more  or  less  ade- 
quate provision  was  made  for  their  shelter  and  treatment  until  their 
recovery  and  return  to  the  ranks  or  their  discharge  or  furlough  home. 

With  the  development  of  hygiene  and  preventive  medicine  a  new 
era  opened  in  military  methods.  It  became  evident  that  the  preservation 
of  the  health  of  troops  ivas  a  most  important  factor  in  the  efficiency  of 
armies.  The  number  of  rifles  upon  the  fighting  line  is  largely  due  to  the 
care  bestowed  on  the  fighting  force  between  battles.  To  this  is  added 
both  in  war  and  peace  the  economic  factor  that  sick  men  not  only  lessen 
the  fighting  force,  but  are  a  financial  burden  when  sick  and  a  continuous 
charge  upon  the  nation  if  permanently  disabled,  and  consequently 
the  recipients  of  pensions  thereafter  during  life. 

With  appreciation  of  these  facts,  coupled  with  the  ability  through 
modern  methods  to  prevent  disease,  the  military  surgeon  rose  to  the 
position  of  a  medical  officer,  whose  highest  economic  and  military  func- 
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tion  was  to  prevent  disease,  and  whose  humanitarian  function  remained 
as  before,  i.  e.,  to  bring  to  his  aid  all  the  resources  of  medicine  and  sur- 
gery to  alleviate  suffering,  to  save  life,  and  to  prevent  or  niinimize 
disability. 

It  is  now  evident  that  a  medical  officer  is  a  specialist  having  duties 
and  responsibilities  quite  different  from  those  which  devolve  upon  a 
practitioner  of  medicine  or  surgery  in  civil  practice.  The  recent  gradu- 
ate from  a  medical  school  is  as  little  fitted  for  the  special  duties  of  a 
medical  officer  as  he  is  fitted  to  assume  the  duties  of  a  health  officer  of  a 
large  city.  Equally,  the  peculiarities  of  wounds  in  war  are  such  that 
they  require  for  their  proper  treatment  special  study  which  is  not  given 
to  undergraduates  in  colleges  of  medicine. 

Realizing  this,  army  medical  schools  have  been  established  in  nearly 
all  countries,  where  graduates  are  instructed  in  the  special  work  required 
of  medical  officers.  In  these  there  are  chairs  of  military  surgery 
devoted  to  the  teaching  of»  the  treatment  of  the  wounded  in  war,  as  well 
as  other  chairs  having  to  do  with  medicomilitary  affairs. 

The  Army  Medical  School  for  the  United  States  Army,  established 
by  Surgeon-General  George  M.  Sternberg,  is  situated  in  the  city  of 
Washington.  Therein  are  taught  hygiene  and  preventive  medicine  as 
applied  to  armies;  military  surgery;  military  medicine;  chemical,  micro- 
scopic, and  bacteriologic  technic;  hospital  corps'  drill  and  medical 
administration,  whereby  the  student  doctor  of  medicine  is  enabled  to 
become  a  medical  officer  and  administer  the  affairs  of  military  hospitals 
and  the  hospital  corps,  and  be  fitted  as  he  advances  in  rank  for  the 
larger  responsibilities  which  devolve  upon  brigade,  division,  and  chief 
surgeons  of  army  corps  and  armies. 

An  army  is  a  large  and  complicated  machine.  Each  part  of  this 
machine,  while  having  its  special  functions,  must  work  in  harmony  with 
all  other  parts  and  do  its  own  part  efficiently,  otherwise  the  effectiveness 
of  the  whole  is  materially  or  fatally  impaired. 

The  medical  department  in  recent  years,  with  its  regimental  aid, 
its  dressing  stations,  its  field  hospitals  and  medical  supply,  its  wagon 
trains,  its  officers,  and  enlisted  men,  has  become  so  large  a  part  of  an 
army  as  to  enter  as  an  important  factor  in  the  determination  of  cam- 
paigns and  the  movements  of  troops,  both  in  and  out  of  the  field  of 
actual  campaign. 

In  the  United  States  the  formation  of  an  adequate  medical  depart- 
ment is  fraught  with  many  difficulties,  as  the  medical  officers  of  the  regu- 
lar army  are  comparatively  few  in  number,  and  can  form  but  a  nucleus 
for  the  much  larger  force  required  in  w^ar,  most  of  which  must  be  re- 
cruited from  physicians  engaged  in  civil  practice  who  are  absolutely  un- 
acquainted with  matters  of  administrative  detail,  and  generally  but  little 
informed  regarding  the  essentials  of  sanitation,  which  pertain  to  and  are 
of  such  great  importance  in  massed  bodies  of  soldiery. 

The  civil  practitioner,  unless  he  be  a  medical  officer  of  the  militia, 
is  trained  for  and  occupied  with  purely  medical  and  surgical  matters. 
When  thrown  unprepared  into  a  militar}'  environment  he  is  bewildered 
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by  the  multitudinous  and  unfamiliar  duties,  and,  until  he  becomes 
efficient  in  these  new  requirements,  passes  through  a  longer  or  shorter 
period  of  greater  or  less  inefficiency.  Much  of  the  criticism  so  freely 
bestowed  upon  the  working  of  the  medical  department  of  armies,  both 
in  this  country  and  in  England,  is  based  upon  this  time  of  mobilization 
and  preparation  when  the  recently  recruited  civilian  medical  force  is 
still,  from  a  military  standpoint,  ineffective. 

The  Anglo-Saxons  have  always  disapproved  the  maintenance  of 
large  standing  armies  and  depended  upon  volunteers  or  drafting  in  time 
of  war.  From  a  strictly  military  standpoint  such  dependence  is  as 
unacceptable  as  the  maintenance  of  a  fighting  force  so  large  as  to  be  equal 
to  any  emergency  is  unacceptable  to  democratic  ideals  or  the  opinions 
of  the  political  economist. 

Much  study  has  been  made  by  the  military  authorities  in  this 
country  as  to  the  means  by  which  to  meet  the  conditions  imposed  by  a 
national  policy  of  maintaining  a  small  standing  army  with  its  small 
medical  department,  and  yet  be  able  to  form  a  large  army  in  time  of 
war  which  shall  be  promptly  adequate. 

The  first  step  in  this  direction  has  been  the  working  out  of  plans  and 
the  passing  of  legislation  whereby  the  organized  militia  can  be  im- 
mediately mobilized  and  added  to  the  regular  army  if  necessary.  The 
force  so  rnade  may  be  augmented  by  volunteers.  This  is  set  forth  in 
Field  Service  Regulations  as  follows: 

General  Organization  of  the  Army. 

''1.  The  organized  land  forces  of  the  United  States  consist  of  the 
Regular  Army  and  of  the  organized  militia  when  called  into  the  military 
(land)  service  of  the  United  States. 

"2.  In  peace  the  Army  of  the  United  States  conssists  ordinarily  of 
the  Regular  Army;  but  whenever  the  United  States  is  invaded  or  in 
danger  of  invasion  from  any  foreign  nation,  or  of  rebellion  against  the 
authority  of  the  United  States,  or  the  President  is  unable  with  the 
regular  forces  at  his  command  to  execute  the  laws  of^the  Union,  he  may 
call  into  the  military  service  of  the  United  States  all  or  any  part  of  the 
militia  organized  as  a  land  force. 

"In  war  or  when  war  is  imminent,  the  Army  of  the  United  States, 
after  the  organized  militia  has  been  called  into  service,  may  be  further 
augmented  by  the  employment  of  volunteers. 

"After  January  1,  1910,  the  organization,  armament,  and  discipline 
of  the  organized  militia  in  the  several  states,  territories,  and  the  District 
of  Columbia  will  be  the  same  (with  some  minor  exceptions)  as  that  which 
is  now  or  may  hereafter  be  prescribed  for  the  Regular  Army." 

The  Regular  Army  of  the  United  States. — The  Regular  Army  con- 
sists of  general  officers,  the  General  Staff  Corps,  the  Adjutant-Generals' 
Department,  an  Inspector-General's  Department,  a  Judge-Advocate- 
General's  Department,  a  Quartermaster's  Department,  a  Subsistence 
Department,  a  Medical  Department,  a  Pay  Department,  a  Corps  of 
Engineers,   an  Ordnance  Department,   a  Signal  Corps,   the  Military 
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Academy,  Chaplains,  fifteen  regiments  of  Cavalry,  six  regiments  of 
Field  Artillery,  the  Coast  Artillery  Corps,  thirty  regiments  of  Infantry, 
the  Porto  Rico  Regiment  of  Infantry,  and  the  Philippine  Scouts. 

The  Regular  Army  is  organized  for  a  strength  of  100,000  in  war,  but 
in  time  of  peace  the  enlisted  strength  is  reduced.  According  to  the  last 
official  report  (1911)  its  active  strength  was  as  follows: 


General 

officers. 

Colonels. 

Lieuten- 
ant- 
colonels. 

Majors. 

Captains. 

First 
lieuten- 
ants. 

Second   '    <-!,„„          Total      t-„i-  ^^ 

lieuten-       ^^^P'      commis-    Enlisted 

ants.          '^"»^-         sioned.         '^^''■ 

34 

123 

148 

433 

1306 

1446 

957 

67 

4514 

85,3921 

The  Organized  Militia. — The  organized  militia,  both  in  its  force 
and  its  medical  department,  is  organized  as  is  the  Regular  Army.  It 
has,  however,  fewer  administrative  officers. 

These  officers  consist  of  the  surgeon-generals  of  the  different  states 
and  the  comparatively  few  officers  required  with  them  for  central  ad- 
ministrative purposes.  The  other  officers  of  the  medical  department 
are  directly  attached  to  the  militia  regiments.  A  few  field  hospitals 
have  been  established. 

The  medical  commissioned  force  of  the  militia  numbers  at  present 
(1911)  about  700,  and  the  enlisted  strength  (hospital  corps)  is  approx- 
imately 2500. 

Volunteer  Aid  Associations. — In  time  of  war  volunteer  aid  is 
generally  offered  and  accepted.  This  aid  is  of  very  diversified  character, 
and  ranges  from  individual  assistance  to  organized  bodies  of  workers, 
together  with  the  use  of  civil  hospitals  in  whole  or  part  for  caring  for  the 
sick  and  wounded  sent  to  them  from  the  front. 

The  American  National  Red  Cross  is  the  officially  recognized  volun- 
teer aid  association  in  the  United  States.  It  was  officially  recognized 
in  1905,  and  since  that  time  has  been  in  close  touch  with  the  War  De- 
partment. Considerable  progress  has  been  made  toward  definite  organ- 
ization, so  that  it  may  render  prompt  and  effective  service. 

Appointments  to  the  Medical  Corps. — As  the  duties  are  onerous 
and  the  responsibilities  great,  entrance  to  the  medical  corps  is  very 
carefully  safeguarded,  and  can  be  had  only  by  passing  strict  examinations 
into  the  character  and  attainments  of  each  applicant. 

Vacancies  in  the  Medical  Corps  are  filled  by  appointment  to  the 
junior  grade  (first  lieutenant).  These  appointments  are  made  by  the 
President  after  the  applicant  has  passed  a  successful  examination  and 
has  been  recommended  by  the  Surgeon-General. 

Permission  to  appear  before  the  board  is  obtained  by  letter  to  the 
Adjutant-General  of  the  Army,  which  must  be  in  the  handwriting  of 
the  applicant,  requesting  appointment  in  the  ^letlical  Corps  of  the 
Army,  giving  the  date  and  place  of  his  birth  and  the  place  and  state  of 

1  This  does  not  include  the  enHsted  men  of  the  Medical  Department  (Hospital 
Corps),  as  under  the  Act  of  Congress  approved  March  1,  1SS7,  the  enlisted  men  are 
not  to  be  counted  as  part  of  the  strength  of  the  army. 
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which  he  is  a  permanent  resident,  and  inclosing  certificates,  based  on 
personal  acquaintance,  from  at  least  two  reputable  persons  as  to  his 
citizenship,  character,  and  habits. 

An  applicant  for  appointment  in  the  Medical  Corps  of  the  Army 
must  be  between  twenty-two  and  thirty  years  of  age,  a  citizen  of  the 
United  States,  and  a  graduate  of  a  reputable  medical  school  legally 
authorized  to  confer  the  degree  of  doctor  of  medicine,  in  evidence  of 
which  his  diploma  must  be  submitted  to  the  board  at  the  time  of  his 
preliminary  examination. 

Hospital  training  and  practical  experience  in  the  practice  of  medicine, 
surgery,  and  obstetrics  are  essential,  and  an  applicant  is  required  to 
present  evidence  that  he  has  had  at  least  one  year's  hospital  experience 
after  graduation. 

The  examination  consists  of  two  parts,  a  preliminary  examination 
and  a  final  or  qualifying  examination,  as  hereinafter  described,  with  a 
course  of  instruction  at  the  Army  Medical  School  intervening. 

The  preliminaty  examination  is  as  follows: 

(a)  Physical. — The  physical  examination  is  thorough,  and  conforms 
to  that  generally  required  for  a  commission  in  the  army. 

(6)  A  written  examination  on  the  following  subjects:  Mathematics 
(arithmetic,  algebra,  and  plane  geometry),  geography,  history  (especially 
of  the  United  States),  general  literature,  Latin  grammar,  and  the  reading 
of  easy  Latin  prose.  English  grammar,  orthography,  and  composition 
will  be  determined  from  the  applicant's  examination  papers. 

This  examination  may  be  omitted  in  the  case  of  applicants  holding 
diplomas  or  certificates  from  reputable  literary  or  scientific  colleges, 
normal  schools,  or  high  schools,  or  of  graduates  of  medical  schools  which 
require  an  entrance  examination  satisfactory  to  the  faculty  of  the  Army 
Medical  School. 

(c)  A  written  examination  in  the  following  subjects:  Anatomy, 
physiology  and  histology,  chemistry  and  physics,  materia  medica  and 
therapeutics,  surgery,  practice  of  medicine,  obstetrics,  and  gynecology. 

The  preliminary  examinations  are  conducted  by^  boards  of  medical 
officers  at  the  larger  military  stations  in  the  LTnited  States. 

Applicants  who  attain  a  general  average  of  not  less  than  80  per  cent, 
in  the  preliminary  examinations,  and  are  deemed  otherwise  acceptable, 
are  appointed  to  the  Medical  Reserve  Corps  with  the  rank  of  first 
heutenant,  and  ordered  to  the  Army  Medical  School,  Washington,  D.  C, 
for  instruction  as  candidates  for  admission  to  the  Medical  Corps  of  the 
Army. 

The  final  examination  for  commission  is  given  at  the  end  of  the 
course  at  the  school,  and  comprises  the  subjects  taught  in  the  school, 
namely:  Duties  of  medical  officers,  customs  of  the  service,  military  hy- 
giene, clinical  microscopy  and  bacteriology,  military  surgery,  military 
and  tropical  medicine,  sanitary  chemistry,  hospital  corps  drill,  operative 
surgery,  ophthalmology,  optometry,  and  a;-ray  work. 

Candidates  who,  in  the  final  examination,  obtain  a  general  average  of 
80  per  cent,  and  upward  are  given  certificates  of  graduation  at  the  school, 
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and  those  whose  aptitude,  as  determined  by  the  faculty,  is  deemed  satis- 
factory, and  who,  in  addition  to  their  final  examination,  pass  a  success- 
ful clinical  examination,  are  selected  for  commissions  in  the  Medical 
Corps. 
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Education  and  Training  of  the  Medical  Officer. — In  many  coun- 
tries the  medical  officers  receive  their  entire  medical  education  in  ser- 
vice schools. 


FiQ.  359. — Chemical  Dep.*.rtment  of  the  .\rmt  Mkiiicvl  School. 

In  the  United  States  medical  officers  of  the  roi!;ular  army  aiiil  militia 
are  graduated  physicians  when  they  enter  the  service. 

To  prepare  and  perfect  physicians  who  enter  the  service  for  the  tluties 
required  of  them  the  Army  Medical  School,  Washington,  D.  C,  the  Field 
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Service  School  and  the  Field  Service  and  Correspondence  School  for 
Medical  Officers,  Fort  Leavenworth,  Kansas,  have  been  established. 

The  Army  Medical  School  is  for  the  instruction  of  candidates  for 
the  Medical  Corps  who  have  passed  the  preliminary  examination,  for 
such  officers  of  the  Medical  Corps  as  obtain  permission  to  attend,  and 
for  officers  of  the  organized  militia.  The  student  body  is  mainly  com- 
posed of  candidates  for  admission  to  the  Medical  Corps,  although  a 
few  medical  officers  of  the  militia  are  usually  in  attendance.  These 
militia  officers  while  at  the  school  receive  pay  and  allowances  in  addi- 
tion to  tuition.  The  opportunity  for  postgraduate  instruction  is,  there- 
fore, an  exceptional  one,  and  should  be  largely  embraced  by  militia 
medical  officers. 

The  instruction  at  the  school  is  designed  to  prepare  the  students  for 
those  duties  which  the  medical  officer  is  called  upon  to  perform,  and  in 
which  the  graduate  of  the  civil  medical  school  is  usually  not  informed 
or  not  sufficiently  proficient  for  medical  military  purposes. 

The  course  is  given  annually  for  eight  months,  beginning  October  1st. 
It  embraces  the  following  subjects: 

(1)  Duties  of  medical  officers,  medical  department  administration, 

and  customs  of  the  service. 

(2)  Military  hygiene. 

(3)  Clinical  microscopy  and  bacteriology. 

(4)  Military  surgery. 

(5)  Military  and  tropical  medicine. 

(6)  Sanitary  chemistry. 

(7)  Hospital  corps  drill. 

(8)  Operative  surgery. 

(9)  Ophthalmology  and  optometry. 

(10)  x-Ray  work. 

(11)  Equitation. 

The  Field  Service  School  and  Correspondence  School  for  Medical 
Officers  at  Fort  Leavenworth,  Kansas,  were  organized  in  1910,  and  are 
designed  to  prepare  medical  officers  for  the  difficult  duties  incident  to 
field  and  campaign.  The  establishment  of  these  schools  mark  a  decided 
advance  in  the  education  of  the  medical  officer. 

The  object  of  the  Field  Service  School  and  the  instruction  given  is 
set  forth  in  orders  as  follows: 

"  Officers. — Its  object  is  the  preparation  of  officers  of  the  medical 
corps  and  of  medical  officers  of  the  organized  militia  for  the  better  per- 
formance of  their  duties  as  administrative  and  staff  officers  on  field 
service,  and  to  make  research  into  such  subjects  as  may  concern  medical 
officers  under  field  conditions. 

"  Student  Officers. 

"  Selection  of  student  officers  will  be  made  as  follows: 
"  (a)  The  Surgeon-general  will  submit  to  the  Adjutant-general  of 
the  Army,  not  later  than  January  1st  of  each  year,  the  names  of  not 
VOL.  VI — 47 
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less  than  four  nor  more  than  eight  officers  of  the  medical  corjos  whom  he 
recommends  for  detail  for  instruction  in  the  school. 

''  (b)  Medical  officers  of  the  organized  militia  who  may  apply  for 
entrance  and  whose  admission  may  receive  the  approval  of  the  Secretary 
of  War,  not  to  exceed  a  total  of  six  in  any  one  session,  may  also  be  de- 
tailed for  instruction  in  the  school,  subject  to  the  provisions  of  para- 
graphs 6,  11,  13,  14,  15,  16,  and  17,  General  Orders,  No.  69,  War  De- 
partment, 1910. 

"  Course  of  Study. 

"  The  course  of  study  will  be  conducted  under  the  three  existing 
departments  of  the  Army  Staff  College  as  follows: 
"I.  The  Department  of  Care  of  Troops. 
"  II.  The  Department  of  Military  Art. 
"  III.  The  Department  of  Engineering. 

"I.  Department  of  Care  of  Troops. 

"  The  course  will  comprise  the  following  subjects  or  fields  of  inquiry: 

"  (a)  Duties  of  the  medical  department  in  the  field;  general  sanitary 
organization;  the  details  of  organization  of  the  various  sanitary  units; 
the  functions  of  administrative  medical  officers,  sanitary  equipment  and 
supply;  the  transportation  service  of  the  front ;  range  of  modern  weapons ; 
battle  casualty  percentages;  location  and  function  of  mobile  relief  or- 
ganizations during  action ;  sanitary  service  of  the  line  of  communications 
and  of  the  base ;  the  use  of  the  Red  Cross  and  other  voluntary  aid  asso- 
ciations. 

"  Instruction  will  be  by  lectures,  conferences,  problems,  terrain 
exercises,  and  the  practical  use  and  direction  of  organized  field  sani- 
tary units. 

"  (6)  The  civil  function  of  the  medical  department  in  occupied  terri- 
tory. 

"  Instruction  will  be  by  conferences  and  problems. 

"  (c)  The  preparation  of  a  scheme  for  the  organization,  equipment, 
and  supply  of  the  medical  department  of  a  large  military  force,  either 
expeditionary  or  on  the  defensive. 

"  Instruction  will  be  by  conferences  and  problems. 

"  II.  Department  of  Military  Art. 

"  The  course  will  comprise  the  following  subjects: 

"  (a)  Organization  and  administration  of  troops  in  the  field;  orders; 
the  elementary  principles  of  tactics ;  staff  administration  and  supply. 

"  Instruction  will  be  by  lectures,  demonstrations,  tactical  and  staff 
rides. 

"  (b)  In  co-operation  with  the  department  of  care  of  troops  there  will 
be  at  least  one  maneuver  on  map  or  terrain  to  illustrate  the  relation  of 
the  sanitary  service  to  the  military  forces  as  a  whole. 
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"  III.  Department  of  Engineering. 

"  The  course  will  comprise  theoretic  and  practical  work  in  the  fol- 
lowing subjects: 

"  (a)  Military  topography,  map  reading;  the  principles  and  practice 
involved  in  the  use  of  all  classes  of  maps  for  military  purposes. 

"  Instruction  will  be  by  lectures,  conferences,  practical  examinations, 
and  studies  of  terrain. 

"  (6)  Military  topography,  sketching;  the  principles  and  practice 
involved  in  the  rapid  making  of  simple  road  and  position  sketches. 

"  Instruction  will  be  by  lectures,  conferences,  and  brief  field  practice." 

An  Army  Service  Correspondence  School  is  also  in  operation  at  Fort 
Leavenworth  for  the  instruction  of  designated  officers  who  cannot  be 
spared  from  their  posts  to  take  the  course  in  the  field  service  school,  the 
number  of  officers  who  can  be  spared  to  attend  the  latter  school  being 
limited.  Students  of  the  correspondence  school  are  given  practical 
problems  in  field  work  to  solve  from  time  to  time.  These  solutions  are 
turned  in  to  the  instructors  in  the  field  service  school. 

The  instruction  of  the  regular  medical  officer  therefore  comprises: 
(1)  his  premedical  education,  academic  or  collegiate,  or  both;  (2)  his 
medical  college  courses  for  the  degree  of  M.  D.,  (3)  his  course  at  the 
Army  Medical  School,  and  (4)  instruction  at  one  of  the  field  service 
schools.  To  this  is  added  the  experience  gained  by  work  in  maneuver 
camps,  practice  marches,  and  continued  service  with  troops,  as  well  as 
the  individual  study  of  medicomilitary  matters  which  he  must  pursue 
to  prepare  himself  for  the  examinations  for  promotion  which  he  is 
obliged  to  pass  in  order  to  be  promoted  through  the  different  grades  up 
to  that  of  colonel. 

As  a  result  of  this  the  one  time  doctor  of  medicine  becomes  a  medico- 
military  specialist,  i.  e.,  a  medical  officer. 

The  Medical  Reserve  Corps. — The  Medical  Reserve  Corps  was  or- 
ganized in  1908  for  the  purpose  of  supplementing  the  regular  medical 
corps  and  securing  a  body  of  selected  practitioners  of  medicine  from 
whom  men  can  be  procured  to  meet  the  demands  in  excess  of  those  met 
by  the  fixed  and  limited  number  of  officers  of  the  Medical  Corps.  The 
members  of  the  reserve  corps  may  be  called  upon  for  service  whenever 
required  to  meet  unusual  demands  in  time  of  peace;  in  epidemics;  care 
of  troops  at  small  stations;  examinations  of  recruits  where  no  medical 
corps  officer  is  available,  etc.  They  may  also  be  called  into  service  to 
bring  the  Medical  Department  to  proper  size  in  insurrections  and  small 
wars,  where  increase  in  the  upper  (administrative)  grades  is  not  neces- 
sary. 

Appointment  to  and  commission  in  the  Medical  Reserve  Corps  is 
open  to  any  graduate  of  a  reputable  school  of  medicine  who  is  physically, 
mentally,  and  morally  qualified. 

All  officers  of  this  corps  rank  as  first  lieutenants,  and  their  commis- 
sions confer  upon  the  holders  when  on  active  duty  all  the  authorities, 
rights,  and  privileges  of  the  like  grade  in  the  ^Medical  Corps. 
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Permission  to  take  examination  for  commission  in  tlie  Reserve 
Corps  is  given  upon  application  approved  by  the  Surgeon-general. 
Appointments  in  the  Medical  Reserve  Corps  are  made  by  the  President 
after  the  applicant  has  passed  the  prescribed  examination  and  has  been 
recommended  by  the  Surgeon-general. 

The  physical  examination  conforms  to  that  of  the  Medical  Corps. 

The  professional  examination  consists  of  an  oral  examination  in  the 
following  subjects:  practice  of  medicine,  surgery,  obstetrics,  gynecology, 
and  hygiene. 

Should  the  oral  examination  in  any  subject  be  unsatisfactory,  the 
applicant  may  be  permitted  to  take  a  written  examination  in  that  sub- 
ject. 

The  establishment  of  the  medical  reserve  corps  was  a  great  step 
toward  providing  a  body  of  selected  men  who  can  be  called  upon  for 
more  or  less  temporary  service  in  order  to  meet  the  varying  demands 
of  the  regular  army. 

Contract  Surgeons. — The  employment  of  surgeons  by  contract  is 
still  authorized,  but  is  little  practised,  and  only  at  very  small  posts  or 
for  temporary  emergency,  as  their  place  has  been  taken  by  the  officers  of 
the  Medical  Reserve  Corps,  who,  carefully  selected  and  with  definite 
rank  and  position,  can  render  much  more  effective  service. 

Pay  and  Emoluments  of  Medical  Officers. — A  young  man  recently 
graduated  when  considering  entering  the  army  medical  service  naturally 
weighs  the  advantages  and  disadvantages  as  compared  with  those  of 
civil  life. 

Briefly  it  may  be  stated  that  a  commission  in  the  Medical  Corps 
insures  an  honorable  and  adequate  livelihood,  provided  the  holder  there- 
of conducts  himself  well  both  personally  and  professionally. 

To  each  rank  attained  by  a  medical  officer  is  attached  a  fixed  annual 
salary,  which  is  received  in  monthly  payments,  and  this'  is  increased  by 
10  per  cent,  for  each  period  of  five  years'  service  until  a  maximum  of  40 
per  cent,  is  reached.  A  first  lieutenant  receives  $2000  per  annum,  or 
$166.66  monthly.  At  the  end  of  three  years  he  is  promoted  to  captain 
and  receives  $2400  a  year.  In  two  years  more  he  receives  an  increase 
of  10  per  cent,  for  five  years'  service,  making  $2640,  or  $220  per  month. 
After  ten  years'  service  the  pay  would  be  $2880  annually,  or  $240  per 
month.  The  rank  of  major  is  usually  attained  in  twelve  to  fifteen  years. 
The  pay  of  a  major  is  $3000  a  year,  which,  with  10  per  cent,  added  for 
each  five  years'  service,  becomes  $3600  after  ten  years'  service,  $3900 
after  fifteen  years'  service,  and  $4000  after  twenty  years.  The  monthly 
pay  of  lieutenant-colonel,  colonel,  and  brigadier-general  is  $375,  $416.66, 
and  $500  respectively. 

Officers,  in  addition  to  their  pay,  are  furnished  with  a  liberal  allow- 
ance of  quarters  according  to  rank,  either  in  kind,  or,  where  no  suitable 
government  building  is  available,  by  commutation;  fuel  and  light  there- 
for are  also  provided. 

When  traveling  on  duty  an  officer  receives  mileage  for  the  distance 
traveled,  including  the  travel  performed  in  joining  first  station  after 
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appointment  as  first  lieutenant;  the  amount  allowed  is  usually  sufficient 
to  cover  all  expenses  of  the  journey.  On  change  of  station  he  is  entitled 
to  transportation  for  professional  books  and  papers  and  a  reasonable 
amount  of  baggage  at  government  expense.  Mounted  officers,  includ- 
ing all  officers  of  the  Medical  Corps,  are  provided  with  forage,  stabling, 
and  transporation  for  horses  owned  and  actually  kept  by  them,  not  ex- 
ceeding two  for  all  ranks  below  that  of  brigadier.  Horses  and  horse 
equipments  are  furnished  by  the  government  for  all  mounted  officers 
below  the  grade  of  major.  Groceries  and  other  articles  may  be  pur- 
chased from  the  commissary  at  about  wholesale  cost  price.  Instruments 
and  appliances  are  liberally  supplied  for  the  use  of  medical  officers  in 
the  performance  of  their  duties.  Well-selected  professional  libraries 
are  supplied  to  each  hospital,  and  standard  modern  publications  on 
medical  and  surgical  subjects  are  added  from  time  to  time;  current 
issues  of  a  number  of  representative  medical  journals  are  also  furnished 
for  use  of  medical  officers. 

When  the  service  permits,  leave  of  absence  on  full  pay  is  allowed 
at  the  rate  of  one  month  a  year,  and  this  when  not  taken  may  accumu- 
late to  a  maximum  of  four  months,  which  at  the  end  of  four  years  is  then 
available  as  one  continuous  leave.  Beyond  this  an  officer  may  still  be 
absent  with  permission  on  half-pay.  Absence  from  duty  on  account  of 
sickness  involves  no  loss  of  pay. 

Medical  officers  are  entitled  to  the  privilege  of  retirement  after  forty 
years'  service,  or  at  any  time  for  disability  incurred  in  the  line  of  duty. 
On  attaining  the  age  of  sixty-four,  they  are  placed  upon  the  retired  list 
by  virtue  of  law.  Retired  officers  receive  three-fourths  of  the  pay 
of  their  grade  (salary  and  increase)  at  the  time  of  retirement. 

When  medical  officers  with  the  rank  of  captain  approach  the  period 
of  their  examination  for  promotion  to  a  majority  they  are  usually  as- 
signed to  duty  as  attending  surgeons  at  or  near  the  principal  medical 
centers  of  the  United  States,  to  enable  them  to  become  familiar  with  the 
practice  of  the  leading  physicians  and  surgeons  of  this  country,  and  to 
attend  medical  lectures,  meetings  of  medical  societies,  etc.  These 
assignments  are  made  for  one  year  only,  in  order  that  as  many  medical 
officers  as  possible  may  be  enabled  to  avail  themselves  of  the  advantages 
thereby  afforded. 

It  will  be  seen  that  the  medical  officer  not  only  receives  fair  pay.  but 
is  saved  many  expenses  incident  to  practice  in  civil  life.  Books,  instru- 
ments, and  medicines  are  all  furnished;  a  house  is  supplied,  forage  for 
his  horses,  if  he  owns  any,  is  given,  and  his  travel  expenses  are  paid. 
These  perquisites  amount  annually  to  a  considerable  sum,  conserva- 
tively estimated  at  $1200  in  the  lower  grades  to  SISOO  or  more  in  the 
higher. 

In  addition,  his  commission  acts  as  a  permanent  insurance  for  life 
against  loss  from  sickness  and  disability,  as  an  annuity  for  old  age.  and  as 
a  life  insurance.  For  if  sick,  pay  and  emoluments  go  on  as  before;  if 
permanently  disabled  the  officer  is  retired  on  three-fourths  pay;  if  he 
remains  in  the  service  until  sixty-four  years  of  age  he  is  retired  on  like 
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pay  for  the  remainder  of  his  hfe,  and  if  he  dies  in  service  or  from  disa- 
biUty  incident  thereto  his  widow  receives  one-half  a  year's  salary  and  a 
modest  monthly  pension. 

The  actual  pay  received  is,  therefore,  but  a  moderate  part  of  the 
reward  insured  for  service,  and  the  young  medical  man  when  contem- 
plating a  medicomilitary  career  should  bear  this  in  mind. 

Briefly,  it  may  be  stated  that  in  the  first  years  the  rewards  are  greater 
than  those  usual  in  civil  life,  and  in  later  years,  while  probably  more 
than  equal  to  those  had  by  the  average  practitioner,  are  considerably 
less  than  those  obtained  by  the  more  successful  members  of  the  pro- 
fession in  civil  life. 

In  regard  to  opportunities  for  attainment,  the  service  offers  oppor- 
tunities equal  to  those  of  civil  life,  as  is  evidenced  by  the  monumental 
Medical  and  Surgical  History  of  the  War  of  the  Rebellion  by  Otis,  the 
bacteriologic  work  of  Sternberg,  the  medical  epoch-making  discovery 
of  the  method  of  transmission  of  yellow  fever  by  Reed,  and  the  great 
sanitary  work  of  Gorgas. 

The  Medical  Service  in  War.— The  duties,  organization,  and  work- 
ing of  the  medical  department  in  war  are  quite  fully  set  forth  in  Vol.  IV., 
p.  946,  of  this  work. 

Sanitary  Service. — Following  the  discovery  of  the  method  of  trans- 
mission of  malaria  and  yellow  fever,  the  greatest  advance  made  in  recent 
years  in  the  hygiene  of  armies  has  been  prophylactic  control  of' typhoid 
fever  in  troops  by  the  use  of  antityphoid  vaccine.  Of  all  diseases, 
typhoid  has,  in  recent  years,  been  most  dreaded  in  armies.  The  diffi- 
culty of  controlling  its  spread,  the  great  inroads  it  makes  upon  the  fight- 
ing strength  of  an  army,  and  the  high  pension  list  w^hich  results  from  the 
disabilities  it  causes,  as  well  as  the  humanitarian  considerations  involved, 
make  its  appearance  in  an  army  most  disastrous. 

It  now  appears  that  this  dread  disease  can  be  practically  controlled, 
and  the  means  by  which  this  has  been  attained  can  best  be  given  by 
quotations  from  an  article  by  Major  F.  F.  Russell,  M.  C,  U.  S.  A.,  whose 
recent  work  with  the  antityphoid  vaccine  has  been  of  first  importance. 
He  writes  as  follows: 

"In  1896,  owing  to  the  discovery  of  agglutinins  by  Grubler  and  Durham,  our 
knowledge  of  typhoid  immunity  advanced  rapidly.  In  the  same  year  Pfeiffer  and 
Kolle  immunized  two  men  against  typhoid  and  made  complete  and  comprehensive 
studies  of  the  blood  changes  following  inoculation  with  killed  cultures.  A  few  weeks 
before  Pfeiffer  and  Kolle's  experiments  became  public,  Sir  A.  E.  Wright,  at  that  time 
connected  with  the  English  Army,  inoculated  two  men  with  killed  typhoid  bacilli, 
but  his  studies  were  apparently  on  the  coagulability  of  the  blood,  since  no  report 
was  made  of  the  specific  changes  in  the  blood-serum.  In  the  next  year,  1897,  he 
launched  the  present  antityphoid  campaign  in  a  publication  describing  the  inocula- 
tion of  18  persons.  In  1898,  on  the  outbreak  of  the  Boer  War,  the  vaccination  was 
carried  out  on  troops  destined  for  South  Africa.  Wright  furnished  some  400,000 
doses,  and  it  is  understood  that  100,000  men  were  inoculated  one  or  more  times. 

"While  the  results  were  unquestionably  good,  the  incidence  of  the  disease  being 
diminished  approximately  one-half  and  the  mortality  nearly  two-thirds,  they  were 
not  as  satisfactory  as  had  been  expected.  The  effects  of  the  inoculations  in  some 
organizations  of  the  English  Army  in  South  Africa  were,  however,  quite  unsatis- 
factory, in  a  few  instances  it  even  seeming  to  do  harm  by  apparently  increasing  the 
susceptibility  to  infection. 
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■'The  next  extensive  use  of  the  measure  was  in  the  German  Colonial  Army  in 
Southwest  Africa  during  the  Herero  Campaign,  from  1904  to  1907.  The  army, 
being  composed  of  but  16,500  men,  was  greatly  handicapped  by  the  spread  of  ty- 
phoid among  them.  The  matter  was  laid  before  Prof.  R.  Koch,  who  advised  pro- 
phylactic vaccination,  but  as  the  measure  was  entirely  voluntary,  only  about  one- 
half  the  command  (7287)  accepted  it.  The  same  degree  of  protection  was  ob- 
tained as  in  the  Boer  War.  This  closes  the  first  period  in  the  history  of  typhoid 
vaccination.  The  present  period  began  in  1904,  with  the  work  of  Sir  "\\'illiarn  B. 
Leishman,  of  the  Royal  Medical  Army  Corps,  who  published  such  remarkably 
good  results  in  the  Corps  Journal  in  1907  that  our  attention  was  again  drawn  to  the 
matter.  In  the  summer  of  1908  the  writer  was  permitted  to  visit  the  laboratory'  of 
Colonel  Leishman  and  given  every  opportunity  to  study  his  methods  and  results. 

"In  the  fall  of  1908  we  fitted  up  a  special  laboratory  at  the  Army  Medical  School 
in  Washington  for  the  preparation  of  vaccine  on  a  large  scale,  and  in  February,  1909, 
began  the  vaccination  of  all  applicants.  At  first  volunteers  were  obtained  with 
difficulty,  and  it  was  only  through  the  loyalty  of  the  medical  officers  in  town,  who 
came  bringing  their  wives,  children,  and  servants,  that  we  succeeded  in  arousing 
interest.  In  this  way  about  150  persons  were  vaccinated,  almost  all  of  whom  became 
active  missionaries  in  the  cause.  By  the  end  of  1909  we  had  given  5106  doses  to 
1987  persons;  of  these,  77  per  cent,  received  three  doses,  17  per  cent,  two  doses,  and 
only  6  per  cent,  failed  to  take  more  than  one.  During  the  present  year  (1910)  we 
have  given  (up  to  Dec.  1,  1910)  39,000  doses  to  14,286  persons,  and  although  the 
vaccine  has  been  administered  by  several  hundred  physicians  located  in  many 
different  places,  no  untoward  results  have  been  reported  from  the  entire  series. 

"Among  the  14,000  persons  vaccinated,  there  have  been  reported  to  date  6 
cases  of  typhoid  with  no  deaths,  while  among  the  remainder  of  the  army  during  the 
same  length  of  time  there  have  been  418  cases  with  32  deaths.  The  rate  per  thousand 
among  the  vaccinated  is  approximately  0.4,  while  among  the  unvaccinated  it  is  6 
or  15  times  as  high.  Only  one-sixth  of  the  force  has  been  immunized;  had  the  entire 
army  been  vaccinated,  the  same  rate  of  incidence  would  have  given  only  36  cases 
rather  than  418."     (Boston  Med.  and  Surg.  Jour.,  Jan.  5,  1911.) 

Since  the  above  was  written  the  use  of  antityphoid  vaccine  as  one 
of  the  greatest  advances  in  disease  prevention  in  armies  has  been  verified 
by  an  experience  unique  in  the  history  of  mihtary  medicine. 

In  1911  a  division  of  18,000  men  was  camped  for  several  months  near 
the  Mexican  border.  These  men  were  all  given  an  antitjiDhoid  vaccine 
prepared  by  Russell  and  his  associates  in  the  laboratory  of  the  Army 
Medical  School,  and  but  1  case  appeared  in  the  entire  vaccinated  force. 
The  remarkableness  of  this  result  is  all  the  more  evident  when  compared 
with  the  fact  that  during  the  Spanish- American  War  in  120,000  men 
there  were  20,000  cases,  with  1400  deaths. 

The  treatment  of  wounds  in  war  is  quite  generally  covered  in 
Vol.  TV.  of  this  work,  pp.  965-1017.  Since  that  section  was  written 
but  three  factors  in  war  wounds  and  their  treatment  have  been  ad- 
vanced which  are  of  moment.  These  are:  (1)  The  adoption  of  a  new 
bullet  by  the  armies  of  England,  Germany,  and  the  United  States;  (2) 
the  great  use  of  hand  and  rifle  grenades  in  war;  (3)  the  general  intro- 
duction of  iodin  into  surgical  technic. 

The  New  Rifle  Bullet. — As  the  rifle  is  the  arm  which  produces  the 
greatest  number  of  wounds  in  war,  the  size,  shape,  weight,  and  velocity 
of  its  projectile  is  of  particular  interest  in  military  surgery.  The 
ordnance  experts  have  constantly  striven  to  increase  the  range  and 
flatten  the  trajectory  of  the  rifle,  and  this  has  lead  to  improvements  in 
the  arm  and  changes  in  the  bullet.  These  changes  up  to  the  last  one 
are  shown  on  p.  973,  Vol.  IV. 
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The  new  bullet  ("Model  1906")  is  of  the  same  caliber  as  the  model 
immediately  preceding,  but  is  shorter,  lighter,  has  a  higher  velocity, 
and  the  point  is  much  sharper.  Its  length  is  but  1.08  inches  as 
against  1.25  inches  for  the  model  of  1903;  its  weight  is  150  grains  as 
against  220  grains  of  its  predecessor,  and  its  muzzle  velocity  is 
2700  yards  per  second,  or  400  yards  greater.  Its  structure  is  as 
before,  being  a  core  of  lead  and  tin  composition  inclosed  in  a  jacket 
of  cupronickel. 

The  charge  is  of  pyrocellulose  composition,  very  similar  to  the  powder 
used  for  propelling  charges  in  field  and  seacoast  guns. 

The  grains  are  cylindric,  single,  perforated,  and  graphited.  The 
normal  charge  weighs  from  47  to  50  grains,  varying  with  the  lot  of 
powder  used.  By  the  use  of  this  cartridge  (powder  and  bullet)  the  tra- 
jectory has  been  materially  flattened  and  the  point-blank  danger 
space  has  been  raised  to  718.6  yards.  At  1000  yards  the  bullet  will 
penetrate  12.8  inches  of  pine,  and  at  100  yards  will  penetrate  a  steel 
plate  0.3843  inch  thick. 

Traumas  by  the  New  Bullet. — When  the  shorter,  lighter,  and  sharper 
new  bullet  is  used,  the  general  character  of  the  wounds  will  be  consid- 
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Fig.  360. — United  States  Ball  Cartkidge,  Model  of  1900. 
Cut  showing  cartridge  sectioned  to  show  contained  powder,   metal  case,   and  bullet. 

erably  different  from  the  wounds  made  by  the  longer,  heavier,  and 
blunter  bullet.  The  ogival  head  of  the  older  bullet  allowed  sufficient 
weight  forward,  and  this,  with  its  length,  made  a  well-balanced  bullet 
which,  under  ordinary  conditions,  held  its  course  head  on. 

The  new  bullet,  being  short  with  a  long  pointed  Tiead,  has  its  center 
of  gravity  well  back  toward  its  base.  In  consequence  its  point  is  easily 
deflected,  causing  the  missile  to  be  turned  from  its  direct  path,  or, 
what  is  of  more  importance,  the  point  (head  of  the  bullet)  is  easily 
turned  backward,  causing  the  bullet  to  crash  sideways  through  the  tis- 
sues. Colonel  LaGarde,  in  experiments  at  the  Army  Medical  School, 
has  found  that  the  skin  of  the  abdomen  of  a  cadaver  or  the  soft  bones  of 
the  ankle  are  sufficient  to  cause  the  bullet  to  turn  in  this  way,  in  which 
case  the  missile  tears  its  way  sideways  through  the  tissues,  causing 
extensive  destruction  and  wide,  ugly  wounds  in  the  tissues  and  viscera, 
quite  different  from  the  small,  clean-cut  perforations  made  by  the  older 
bullets. 

In  consequence,  in  war,  if  this  new  missile  is  used,  we  may  expect 
to  see  many  wounds  large  in  extent  and  in  amount  of  tissue  destruction 
which  will  resemble  the  wounds  made  by  the  "deformable"  bullets 
whose  use  is  forbidden  in  civilized  warfare.     This  destructive  effect  of 
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the  missile  will  increase  the  proportion  of  those  killed  outright,  and  will 
render  recovery  in  the  wounded  more  doubtful. 

Hand  Grenades  and  Rifle  Grenades. — In  the  Russo-Japanese  ^^  ar 
hand  grenades  and  grenades  fired  from  the  muzzle  of  the  rifle  were  so 
largely  used  as  to  introduce  practically  a  new  factor  in  war  and  in  mili- 
tary surgery.  The  rifle  is  not  a  good  weapon  for  close  fighting,  as  its 
bullet  is  effective  only  in  the  hne  of  its  flight,  while  the  grenade  in  ex- 
ploding, like  the  Shrapnel,  scatters  missiles  in  every  direction.  Rec- 
ognizing this,  soldiers  will  in  future  be  supplied  with  hand  or  rifle  gren- 
ades. The  latter,  when  fixed  to  and  fired  from  the  muzzle  of  the  rifle 
by  the  discharge  of  a  small  blank  cartridge,  are  thrown  some  distance, 
there  to  explode  with  great  destructiveness. 

The  fragments  from  these  grenades  produce  ugly  lacerated  wounds, 
usually  infected,  and  more  difficult  of  treatment  than  ordinary  bullet 
wounds.  Some  military  experts  estimate  that  in  future  wars  as  high 
as  30  per  cent,  of  all  wounds  will  be  caused  by  grenades  and  Shrapnel, 
and  if  this  should  be  the  case  the  number  of  dangerous  wounds  will  be 
greatly  increased. 

lodin  in  Military  Surgery.— The  gradual  increase  in  the  employ- 
ment of  iodin  in  aseptic  and  antiseptic  surgery  which  has  recently  taken 
place,  due  to  its  effectiveness,  ease  of  use,  and  simplicity  of  technic, 
brings  this  agent  to  the  forefront  in  emergency  surgery,  and,  hence,  also 
in  military  surgery,  which  is  so  largely  of  an  emergency  nature.  With 
iodin  used  in  50  per  cent,  strength  of  the  tincture  the  slow,  difficult,  and 
tedious  preparation  of  the  skin  by  washing  and  the  application  of  bi- 
chlorid  solutions  becomes  unnecessary.  The  main  desideratum  is  a 
dry  field,  so  that  the  solution  of  iodin  may  penetrate  the  recesses  of  the 
epidermis.  The  immediate  application  of  the  solution  to  the  skin  when 
the  skin  is  ordinarily  clean,  without  the  delay  and  difficulty  of  previous 
preparation,  is  of  the  greatest  advantage  in  emergency  or  other  surgical 
work.  When  the  skin  is  soiled,  a  rapid  washing,  not  with  water,  which 
will  saturate  the  skin  and  prevent  penetration  of  the  iodin  solution,  but 
with  alcohol,  will  quickly  prepare  the  surgical  field. 

Wounds  can  be  covered  or  plugged  with  gauze  saturated  with  iodin 
solution,  so  favoring  antisepsis  and  preventing  contamination. 

Altogether,  iodin  in  solution  appears  to  be  the  most  ideal  military 
surgical  antiseptic  so  far  known. 

Recognizing  its  value,  it  has  recently  been  adopted  bj'  the  ]\Iedii'al 
Department,  and  is  regularly  furnished  for  use  in  the  field. 

It  is  issued  in  hermetically  sealed  glass  tubes,  each  tube  containing 
1  gram  of  iodin  and  1|  grams  of  potassium  iodid.  By  dissolving  the 
contents  of  a  tube  in  50  c.c.  of  water  or  alcohol  a  solution  of  strength 
for  ordinary  use  is  obtained.  Printed  directions  are  on  each  tube. 
Ten  of  these  tubes  are  carried  in  the  hospital  corps  pouch  by  each  pri- 
vate of  the  hospital  corps,  each  medical  officer's  orderly  has  a  like  sup- 
ply, each  regimental  medical  outfit  has  120  tubes,  each  field  hospital 
200  tubes,  each  dressing  station  240  tubes,  and  there  are  600  tubes  in 
reserve  for  each  division. 
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CHAPTER   CXL. 

NAVAL  SURGERY.* 

By  William  H.  Bell,  M.  D.,  U.  S.  A., 

Surgeon,  U.  S.  Navy. 

Introduction. — No  branch  of  science  is  more  subject  to  change 
than  that  of  naval  warfare.  In  fact,  the  changes  follow  each  other 
with  such  rapidity  as  to  completely  revolutionize  ideas  and  standards, 
often  within  comparatively  short  periods  of  time.  With  many,  if  not  all, 
of  these  improvements  the  Medical  Department  must  keep  pace  if  it 
is  adequately  to  co-operate  with  the  fighting  force  in  contributing  its 
quota  to  military  efficiency  and  all  that  has  to  do  with  making  the  win- 
ning of  battles  possible.'^ 

Since  the  publication  of  Vol.  IV.  of  Keen's  Sj^stem  of  Surgery-,  which 
contains  the  original  chapter  on  Naval  Surgery,  this  distincth"  special 
branch  of  the  "  Surgery  of  Warfare  "  has  experienced  modification  and 
improvement  in  hitherto  approved  procedures  of  action,  independent 
of  the  advances  in  general  medical  science  as  applicable  under  naval 
conditions,  and  has  also  been  marked  by  very  definite  achievements 
toward  the  solution  of  perplexing  problems  and  the  realization  of  its 
possibilities  in  a  broader  field  of  usefulness  to  the  service,  and  nation, 
and  to  humanity. 

The  development  that  has  taken  place  in  the  Medical  Department 
of  the  navy  during  the  past  few  years,  therefore,  is  of  sufficient  moment 
not  only  to  justify,  but  to  require  the  preparation  of  a  supplementary 
chapter,  in  order  that  this  subject  may  be  brought  up  to  date. 

In  this  connection  it  is  important  to  attribute  the  solid  progress 
upon  which  I  base  this  discussion  to  Charles  F.  Stokes,  Surgeon-general, 
United  States  Navy,  whose  actual  and  practical  accomplishments  since 
appointment  to  office,  and  whose  speeches  in  exposition  of  policy  and 
hearing  before  the  House  Naval  Committee!  and  written  contributions  to 
this  subject,  particularly^  his  chapter  in  the  "  American  Practice  of 
Surgery,"  I  have  freely  consulted.  He  has  given  more  careful  study 
to  the  questions  involved  than,  perhaps,  any  other  naval  surgeon,  and 
to  the  task  of  solving  difficulties  incident  to  the  practice  of  medicine 
(the  term  is  used  in  its  broadest  sense)  under  conditions  peculiar  to  the 
Navy  and  to  the  requirements  of  the  hour  in  the  emergency  of  battle,  he 
has  devoted  an  active  and  practical  mind  and  much  ingenuity.  These 
facts,  together  with  the  position  which  he  occupies  in  relation  to  the 

*  Supplementary  to  Chapter  LXVII.,  ^'ol.  IV.,  p.  1018. 

t  Committee  on  Naval  Affairs,  No.  4,  Washington,  D.  C,  Dec.  10,  1910. 
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naval  service,  make  his  views  of  general  value  and  his  program  authora- 
tative  within  the  United  States  Navy.  Through  the  influence  of  his 
personal  reputation  and  his  clear  representations  he  has  stimulated  a 
recognition  of  the  Medical  Department  as  a  co-ordinate  and  co-operative 
(not  subordinate)  branch  of  the  service,  and  pronounced  and  demon- 
strated its  right  to  consideration  in  any  war  plan,  as  standing,  by  virtue 
of  what  it  has  done  and  is  doing  to  promote  military  efficiency,  in  the 
front  rank  of  the  fighting  arm  of  the  nation.  Indeed,  anything  short 
of  this  would  be  intolerable  to  the  nation  from  the  single  point  of  view 
of  threatened  unpreparedness,  for  any  disregard  of  the  sanitary  features 
of  the  problem  of  war  entails  a  one-sided  development,  an  incomplete 
organization,  likely  to  break  down  under  actual  battle  conditions.-^ 

A  recognition  of  the  Medical  Department's  important  function  in 
time  of  peace  and  in  preparation  for  and  during  war  is  the  first  step, 
therefore,  toward  effective  organization,  and  with  this  secured,  the  for- 
mulation of  plans  and  the  provision  of  means  for  their  execution  become 
simple.  This,  then,  is  largely  at  the  bottom  of  the  recent  development 
which  is  to  be  outlined. 

The  following  pages  under  this  heading  will  be  both  in  supplement 
to  and  in  modification  of  the  original  chapter  in  Vol.  IV.,  and,  with  a 
view  to  aiding  the  reader  in  his  search  for  all  information  in  every  sub- 
division of  the  subject,  the  sequence  there  observed  will  be  repeated  as 
closely  as  possible. 

To  begin  with,  and  before  taking  up  the  several  features  of  the  sub- 
ject discussed  in  Vol.  IV.,  it  is  deemed  advisable,  in  the  interest  of  a 
fuller  knowledge  of  the  field  of  practice  offered  in  the  naval  service,  to 
interject  some  new  and  relevant  matter,  which,  for  lack  of  space,  was 
excluded  in  the  preparation  of  the  original  chapter. 

I.  Duties  of  Medical  Corps  Under  Ordinary  Circumstances 
of  Service. — The  range  of  these  and  degree  of  responsibility  im- 
posed by  each  is  such  as  to  require  great  breadth  of  training,  ready 
adaptability,  the  utmost  vigilance,  and  an  active,  discriminating  intel- 
ligence. The  tendency  to  specialization  cannot  be,""  nor  is  it  proper  or 
wise  that  it  should  be,  entirely  evaded,  yet,  specialization,  in  its  ac- 
cepted sense  and  to  the  degree  observed  in  civil  practice,  is  not  possible 
in  the  navy,  as  every  medical  officer  must  be  self-reliant  and  competent 
to  perform  any  duty  to  which  he  may  be  assigned,  and  to  care  for  any 
medical  or  surgical  condition  that  may  be  presented. ^^  This  require- 
ment cannot  be  overlooked  by  any  individual.  A  medical  officer  may 
be  assigned  to  duty  either  ashore  or  afloat,  and  besides  the  regular  sta- 
tions, such  as  hospitals,  navy  yards,  recruiting  offices  and  ships,  there 
is  a  great  variety  of  special  and  general  duties  to  which  he  may  be  de- 
tailed, such  as  the  charge  of  the  financial  interests  connected  with  the 
running  of  the  Medical  Department;  the  keeping  of  accurate  records  for 
medical  purposes  and  the  preservation  of  data  by  means  of  which  sub- 
sequent claims  for  pensions  may  be  decided;  the  care  of  all  kinds  of 
property;  the  maintenance  of  discipline;  the  instruction  of  subordinates; 
duty  on  courts-martial  and  boards  of  examination  or  survey;  expedi- 
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tionary  duty  with  landing  parties;  and  such  sanitary  work  as  condi- 
tions require.  "  In  these  places  he  may  suddenly  be  called  upon  to 
pass  judgment  on  any  subject  falling  within  the  broad  domain  of  medi- 
cine, since  all  matters  relating,  however  remotely,  to  the  health  of  the 
personnel  are  referred  to  him."-^  He  is  charged  with  the  care  of  the 
enlisted  force  and  officers,  in  which  his  first  duty  is  preventive  in  char- 
acter. He  must  give  first  aid  to  large  numbers  of  civil  employes  at 
navy  yards  and  stations,  either  at  home  or  abroad,  and  he  is  often 
obliged  to  render  sanitary  and  medical  services  to  large  dependent 
native  communities,  as  at  Guam  and  certain  other  of  our  island  posses- 
sions. There  arises  not  only  the  necessity  for  the  management  of  dis- 
eases and  conditions  peculiar  to  seafaring  men,  but  also  for  some 
knowledge  of  all  the  specialities  in  medicine,  including  diseases  of 
women  and  children.  There  is  need  of  a  familiarity  not  only  with  the 
diseases  prevalent  in  the  United  States,  but  also  with  those  peculiar 
to  foreign  countries,  particularly  of  tropical  latitudes.  Finally,  there  is 
need  of  an  acquaintance  with  quarantine  regulations  of  different 
countries,  international  law,  the  provisions  of  the  Geneva  Convention 
and  the  Hague  Conference,  and  the  sociologic  as  well  as  the  medical 
aspects  of  all  nations.-  The  unusual  services  required  upon  one  occa- 
sion may  be  obstetric,  medicolegal,  or  chemical  in  nature;  at  another 
time  they  may  involve  the  care  of  a  surgical  emergency,  the  treatment 
of  wounds  by  venomous  fish,  or  the  handling  of  an  epidemic.-^  He  is 
often  in  such  an  isolated  situation  as  to  be  denied  the  assistance  of  refer- 
ence libraries  or  consultants,  and  under  such  circumstances  "  he  must 
draw  from  his  stock  of  assimilated  knowledge  and  be  ready  to  shoulder 
sole  responsibility  for  his  judgment  and  decisions,"  no  matter  what 
the  character  of  the  problem. 

But  of  all  the  duties  of  the  medical  corps,  the  one  which  bears  most 
directly  upon  the  question  of  physical  efficiency  in  relation  to  these 
supreme  moments  for  which  the  navy  exists,  is  that  of  recruiting.  The 
standard  observed  in  this  procedure  determines  the  state  of  health  and 
represents  the  foundation  upon  which  the  structure  of  the  whole 
establishment  is  builded.-'-  Effort  must  be  made  to  secure  that  poten- 
tiality of  physical  stamina  which  is  so  necessary  in  a  service  of  uncertain 
and  sharply  varying  demands  upon  endurance  and  all  those  human 
faculties  which  play  an  important  role  in  victorious  confiiet.'-^  Any 
compromise  with  rigid  requirements  would  result  only  in  a  poor  return 
to  the  government,  i.  e.,  inadequate  service  primarily,  with  great  loss 
of  time  and  great  expense  and  embarrassment  to  the  naval  service  in  the 
end."^  No  care  in  training  subsequent  to  enlistment  could  fully  com- 
pensate for  laxity  in  recruiting.  "  Resistance  to  disease  and  the  mani- 
fold effects  of  injuries  can  be  predicted  only  in  a  hardy  physique,  and 
the  issue  of  any  military  enterprise  thus  becomes  largely  dependent 
on  the  manner  in  which  the  duties  of  the  medical  corps  have  been  per- 
formed "  at  the  recruiting  station,  and  the  success  attained  in  trying 
to  bring  "  every  man  to  his  post  of  battle  in  a  state  of  the  highest 
vigor.  "-^ 


BATTLESHIP    CONDITIONS    OF    THE    PRESENT    DAY.  751 

II.  Battleship  Conditions  of  the  Present  Day. — 1.  Under 
Personnel  and  Features  of  Man-of-war  Life,  and  at  the  end  (p.  1021, 
Vol.  IV.)  of  the  text  headed  '^  (A)  In  Peace,"  it  seems  desirable 
to  add  a  few  subdivisions  under  appropriate  titles.  The  various 
injuries  mentioned  in  the  original  chapter  as  incident  to  and  comporting 
with  the  new  type  of  ship  construction  and  of  the  activities  of  the  men 
perhaps  require  no  comment  beyond  what  is  there  made.  There  are, 
however,  other  accidents  and  wounds  incident  to  the  varied  exposure 
consequent  upon  naval  service  which  merit  extensive  notice. 

(a)  Wounds  of  Bites  and  Stings. — A  reference  to  the  accidents  here 
indicated  is  suggestive  of  land  operations  as  opposed  to  sea-going,  but 
the  fact  that  sailors  as  well  as  marines  (the  soldiers  of  the  navy)  are 
frequently  sent  ashore  in  tropical  regions  on  expeditions  or  for  other 
emergency  duty,  where  they  are  exposed  to  the  bites  and  stings  of  noxious 
insects,  scorpions,  tarantulas,  centipedes,  reptiles,  and  various  animals, 
brings  them  reasonably  within  naval  medical  concern.  The  wounds 
inflicted  by  predaceous  and  venomous  fish*  and  other  subaquatic  life, 
such  as  the  dogfish,  shark,  gar,  skate,  skip-jack,  sea-urchin,  jelly-fish, 
and  the  voracious,  carnivorous  pike-like  fishes  inhabiting  warm  seas, 
are,  however,  more  particularly  identified  with  seafaring  life.  Reference 
is  not  here  made  to  the  results  of  the  toxic  properties  of  fish  consumed, 
but  to  the  wounds  caused  by  some  defensive  weapon  in  the  nature  of  a 
spine.  It  is  fortunate  that  among  the  great  variety  of  fishes  "  only 
a  small  percentage  are  capable  of  producing  deleterious  effects  upon 
man,  either  as  poisons  when  eaten  or  as  producers  of  poisonous  wounds." 

*  Many  fish  are  armed  with  spines  or  needles  which  can  produce  serious  wounds, 
the  "  Pastenaques "  especially,  whose  tail  is  covered  with  barbed  needles.  A  great 
number  can  be  cited  which  are  feared  for  their  bite,  but  the  most  interesting  to  study 
are  those  which  add  to  their  wounding  the  inoculation  of  poison.  Among  these 
are  those  in  which  poison  is  connected  with  the  teeth,  as  in  the  case  of  the  Murenes, 
or  sea  eels,  frequently  having  in  addition  the  needles  or  spines  located  in  the  dorsal 
region  or  sometimes  in  the  anal  region,  rarely  in  the  scapular  region.  In  certain 
cases  the  poison  sack  is  closed  or  enclosed  (Synancee,  Plotose,  Murene) ;  in  others  it 
is  in  communication  with  the  exterior  (vives,  scorpenes),  and  these  two  extreme  types 
are  united  by  different  intermediary  forms.  The  poison  glands  can  be  conipared 
in  a  general  way  to  the  follicles  of  the  skin,  and  they  are  discovered  most  often  in  the 
species  in  which  the  skin  is  smooth  rather  than  among  those  in  which  the  skin  is 
evenly  scaled  (vive,  perche).  The  poisonous  fish  known  in  the  temperate  regions  and 
particularly  in  warm  waters  belong  always  to  the  form  having  slender  bodies  and 
fine  and  delicate  flesh;  the  presence  of  venom  seems  to  serve  especially  for  their  de- 
fence. 

The  introduction  of  their  poison  into  the  tissues  causes  a  very  sharp  local  con- 
dition which  rapidly  extends  to  the  neighboring  regions.  Often  their  wounds  are 
very  severe  and  subjects  have  been  known  to  become  actually  delirious  and  to  them- 
selves amputate  the  wounded  part.  This  state  is  accompanied  by  great  apprehen- 
sion, by  faintness,  and  by  syncope,  sometimes  followed  by  death.  The  point  of 
inoculation  becomes  the  seat  of  gangrene  of  variable  extent;  one  may  see  suprevene, 
also,  grave  phelgmons,  with  lymphangitis  and  ganglion  block  and  all  the  complica- 
tions of  general  and  fatal  septicemia.  In  point  of  view  of  its  physiologic  action, 
then,  this  poison  first,  locally,  kills  the  tissues  attacked;  afterward  it  is  absorbed  and 
causes  a  motor  paralysis  with  hyperesthesia,  and  at  last  it  seems  to  retard  the  heart 
action,  which  ends  in  death. 

Among  the  sea  eels  equipped  with  a  poisonous  palate  the  blood  possesses  decid- 
edly toxic  properties,  and  it  would  be  interesting  to  know  if  the  same  is  true  of  other 
poisonous  fish.i^ 
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Yet  such  wounds  are  more  common  than  reports  tend  to  show,  anrl  it 
frequently  happens  when  hauhng  seine  that  one  or  more  men  receive 
toxic  wounds  of  considerable  gravity.^-  Extensive  wounds  are  some- 
times reported,  the  shark  bite  recorded  in  Vol.  lY.,  p.  1020,  being  a  case 
in  point,  but  they  "  are,  of  course,  exceedingly  rare,  and,  ordinarily, 
wounds  from  fishes  are  not  the  result  of  aggressive  action  on  their  part," 
but  from  accidental  contact,  for  example,  "  with  the  sting  raj'  in  its 
flutterings  on  the  beach  or  in  the  net,"  or  from  "  the  handling  of  fishes 
with  dorsal,  ventral,  or  pectoral  spines  under  which  are,  at  times, 
poisonous  glands.  The  question  includes  the  action  of  physiologic  toxic 
serum  more  or  less  similar  to  the  venomous  secretions  of  snakes. "^- 

The  most  prominent  symptom  of  these  fish  wounds  is  pain,  often 
agonizing  and  radiating  through  the  afflicted  limb.  The  general 
symptoms  include  "  muscular  inco-ordination,  weakness,  a  feeling  of 
deep  anxiety,  vomiting,  and  a  slowing  of  the  heart.  There  is  local 
paralysis  of  both  motor  and  sensory  nerves.  Death  is  not  commonly 
the  result  of  the  wound,  but  it  may  occur  promptlj^  in  syncope  or  later 
as  the  result  of  comphcating  tetanus  or  septicemia.  Local  gangrene 
is  the  rule  after  wounds  by  the  more  poisonous  species,  eschars  being 
thrown  off  slowly  and  healing  long  delayed."-^  The  local  treatment 
consists  in  such  rational  procedures  as  early  free  incision,  with  cleansing, 
cupping,  and  cauterizing,  and  the  general  treatment  is  symptomatic. 

(6)  Wounds  by  ^poisonous  weapons*  or  venomous  snakes,  like  those  by 
noxious  insects,  and  to  which  landing  parties  are  subject  in  certain 
countries,  are  matters  for  discussion  in  other  chapters,  and  though  there 
are  vicious  and  venomous  marine  snakes  which  rarely  come  ashore,  the 
symptoms  and  sequelae  following  their  bite  and  the  treatment  differ 
in  no  essential  particular  from  the  manifestations  and  treatment  ob- 
served in  bites  from  those  reptiles  of  better  known  repute. 

(c)  Heat  Prostration. — Reflecting  upon  the  comments  relative  to 
recruiting,  and  having  in  mind  the  circumstances  under  which,  and  the 
rapidity,  even  suddenness,  with  which  this  condition  develops,  it  may 
reasonably  be  regarded  as  an  accident,  albeit  not  clearly  surgical.  It 
originates  in  the  vast  majority  of  cases  on  board  ships,  and  is,  therefore, 
distinctly  due  to  seafaring  or  naval  life.  The  members  of  the  engineers' 
force  in  fire  and  engine-rooms  are  those  affected,  usually  under  the 
combined  influence  of  hard  work,  excessive  heat,  high  humidity,  and 
diminished  general  movement  of  the  air,  though  the  condition  ''  is  apt 
to  be  precipitated  by  sudden  change  to  assisted  or  forced  drafts."  As 
with  90  per  cent,  of  all  troubles  ascribed  to  heat  it  "  porhajis  has  some 
relation,  as  a  predisposing  cause,  to  nephritis.  .  .  .  The  hearts 
and  kidneys  and  stamina  of  men,  if  much  speed  is  maintained,  are 
.  .  .  greatly  tried,  especially  if  new  men,  some  i)erhaps  not  well 
selected,  are  working  as  coal-passers."'-  The  fire-room  is  a  ver\-  im- 
portant part  of  a  ship  at  all  times,  more  particularly  during  war,  and  in 

*  The  material  used  for  the  purpose  may  be  either  mineral,  vegetable,  or  animal.'-' 
Some  savage  tribes  use  the  dried  venom  of  snakes;'"  some  dip  their  weapons  in  putre- 
fying meat  or  tetanic  earth.-' 
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view  of  the  strain  put  upon  tlio  men  serving  there  a  high  degree  of  physi- 
cal development  is  required  of  applicants  for  enlistment  in  the  engineer 
force.  It  is  courting  disaster,  in  the  form  of  heat  prostration,  and  at  a 
critical  hour  perhaps,  to  waive  departures  from  such  a  standard,  for 
though  the  condition  does  not  greatly  threaten  life,  it  is  absolutely 
disabling,  often  for  days. 

The  large  majority  of  cases  on  shipboard  are  characterized  by 
cramps  of  the  muscles  of  the  extremities,  back,  and  abdomen,  certain 
ones  even  showing  such  severe  recurring  contractions  as  to  appear  as 
protruding  lumps,  and  always  accompanied  by  excruciating  pain.  The 
cramps  may  be  entirely  subjective  and  of  short  duration,  accompanied 
by  momentary  syncope,  accelerated  pulse,  and  a  sense  of  oppression. 
The  severer  forms  manifest  more  profound  constitutional  symptoms, 
such  as  unconsciousness,  subnormal  temperature,  cold,  clammy  skin, 
vomiting,  shallow  breathing,  and  a  small,  soft,  and  rapid  pulse. 

In  some  cases  rest  and  massage  will  constitute  sufficient  treatment;  in 
others,  active  catharsis  and  stimulants  will  have  to  be  employed. 
Rarely  morphin  will  be  required  to  relieve  painful  cramps. 

(d)  Asphyxiation. — This  accident,  from  one  cause  or  another,  is  of 
common  occurrence,  and  drowning  in  the  navy  has  led  among  the  causes 
of  death  since  1906,  about  which  time,  it  may  be  noted,  as  a  contributing 
factor  to  this  prominence  of  mortality  by  submersion,  recruiting  activ- 
ities were  increased  through  the  inland  states.  But,  in  addition  to  this 
natural  consequnce  of  what  is  often  "the  valor  of  ignorance"  among  in- 
land reared  youths,  as  well  as  of  the  capsizing  of  small  boats  and  the 
collision  and  sinking  of  steam  launches,  of  which  latter  there  are  two 
recent  incidents  on  record,  there  are  distinct  features  of  naval  service 
which  always  embody  the  menace  of  asphyxiation;  to  wit,  diving  and 
submarine  service;  "and  on  surface  craft  also  men  are  sometimes  over- 
come in  double  bottoms  or  other  compartments  which  have  been  de- 
prived of  their  oxygen  by  paint  and  other  reducing  substances." 
Methods  of  artificial  respiration  to  be  followed  in  reviving  cases  due  to 
submersion  are  sufficiently  discussed  elsewhere  in  this  work  (Vol.  V.,  p. 
1013).  Suffice  it  to  say  that  that  of  Brosch-Sylvester^^"  seems  the 
best,  and  that  before  its  employment  the  respiratory  passages  must 
be  cleared.  In  practising  the  above  method  of  resuscitation,  Crile's 
measure  of  injecting  adrenalin  centripetally,  upon  which  he  lays  such 
stress,  can  be  employed  simultaneously. 

The  ''pulmotor"  (p.  944)  and  the  Meltzer-Auer  method  of  insuffla- 
tion of  pure  air  or  of  oxygen  (p.  968)  may  also  be  of  great  use. 

With  regard  to  diving,  the  questions  of  dress,  air  supply,  gas  absorp- 
tion, pressure,  and  admissible  rate  of  decompression  have  been  so  thor- 
oughly studied  and  developed  by  both  English^  and  Italian^  investigators 
that  the  procedure  may  well  be  said  to  have  become  a  science.  "  The 
diver  does  important  work  that  is  frequently  performed  to  meet  some 
emergency,  and  it  is  true  that  the  helmet  can  even  be  utilized  during 
fires  or  in  bunkers  or  wherever  there  may  be  an  accumulation  of  noxious 
gases."  (The  oxygen  helmets  of  the  Bureau  of  Mines  should  be  included 
VOL.  VI — 48 
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in  the  ship's  equipment  for  rescue  work  under  such  circumstances.) 
''But  of  late  the  required  range  of  diving  operations  has  increased  with 
the  possibihties  of  service  at  considerable  depths,  even  in  relation  to  sub- 
marines." ^^  The  special  investigations  by  the  Diving  Committee  of 
the  British  Admirality  in  1907,  and  the  studies  above  referred  to  have 
made  this  practicable,  but  only  by  the  imposition  of  rigid  regulations, 
including  high  physical  qualification  of  the  diver,  which  alone  forces  that 
particular  service  under  the  attention  of  the  medical  officer. 

The  careless  neglect  or  ignorant  disregard  of  the  salient  requirements 
will  inevital^ly  result  in  accidents,  and,  of  such  as  may  occur,  the  ones 
that  can  be  anticipated  are  asphyxia  from  carbon  dioxid  and  "divers' 
palsy"  (caisson  disease)  in  its  various  forms  and  degrees  from  an  im- 
proper method  (too  rapid)  of  decompression. 

Submarine  craft  have  reached  such  a  promising  stage  of  development 
with  increased  "activity,  radius  of  action,  endurance,  and  secrecy  of 
movement"  that  no  one  presumes  "to  speak  in  disrespectful  terms  of 
the  type."  Its  potential  possibilities  of  valuable  service  are  so  discern- 
ible that  it  has  taken  its  place  with  finality  as  an  important  item  among 
the  weapons  of  defense  and  attack.  In  the  realization  of  this  fact  those 
responsible  for  the  health  of  the  men  operating  submarines  are  concerned 
to  see  provisions  made  which  will  prevent  asphyxia  and  insure  a  margin 
of  safety  even  in  case  of  prolonged  submergence  due  to  disorder  or  dis- 
ablement of  the  maneuvering  gear.  This  is  primarily  a  problem  of 
naval  hygiene,  but  it  bears  so  directly  upon  considerations  of  physical 
efficiency  in  war  and  accidents  threatening  life  that  it  seems  within  the 
legitimate  scope  of  this  chapter  briefly  to  touch  upon  the  points  in- 
volved. These  include  the  initial  and  reserve  air  for  each  man  per  hour 
of  submergence,  the  rapidity  of  excretion  and  degree  of  concentration 
of  effete  matters,  such  as  COj  and  the  noxious  respiratory  exhalations, 
of  which  latter  CO2  is  but  an  index;*  the  possible  presence  of  such  gases 
as  gasoline,  hydrocarbons,  carbon  monoxid,  chlorin,  sulphurous  acid, 
sulphuretted  hydrogen,  or  hydrogen  itself  from  storage-batteries;  the 
mechanical  removal  of  the  excess  of  CO2,  which  would  be  found  to  a 
great  extent  in  the  lower  part  of  the  vessel  and  thus  be  susceptible  of 
ejection  from  settling  pits;  the  installation  of  some  form  of  oxygen- 
generating  apparatus  or  a  supply  of  compressed  oxygen;  and  the 
provision  for  the  chemical  absorption  of  the  excess  of  COo  and  the  toxic 
substances  from  expiration^  when  vitiated  air  can  no  longer  be  ejected. 
Finally,  it  is  to  be  remembered  "that  whatever  air  maj'  escape  to  be  re- 
placed by  the  oxygen  is  diminishing  the  80  per  cent,  diluent  nitrogen, 
and  that  any  hydrogen  w^hich  may  not  have  united  with  clilorin  or  sul- 
phur to  produce  poisonous  gases  may  still  unite  with  the  increasing  oxy- 
gen to  form  possibly  explosive  compounds."^  All  the  foregoing  consti- 
tutes a  complex  proposition,  the  successful  theoretic  solution  of  which 

*  An  interesting  question  is  that  of  the  establishment  of  a  danger  signal.  In 
the  absence  of  rolialjility  in  the  olfactory  or  carbonic  acid  tests,  the  only  practical 
guide  recoinmendod  by" Belli  and  Trocello-'  for  submarines  consists  in  a  few  small 
mice  kept  in  a  cage;  whenever  these  begin  to  die,  they  believe  the  danger  also  begins 
for  men. 
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Avill  have  to  be  determined  by  actual  working  tests,  and  it  represents 
one  of  the  many  questions  associated  with  special  occupations  which 
are  being  considered.  Indeed,  the  subject  of  so-called  occupational  dis- 
eases is  a  widening  one  in  the  navy,  and  all  of  them  bear  upon  its  pre- 
paredness and  vitality.  They  are  receiving  ''careful  study  by  naval 
medical  officers,  not  on  economical  and  humanitarian  grounds  (as  they 
would  interest  the  physicians  in  civil  life),  but  on  the  score  of  pure 
military  efficiency.  .  .  .  The  men  who  manipulate  the  search-lights  must 
be  screened  from  actinic  rays,  otherwise  their  sight  is  seriously  damaged. 
Ears  must  be  prepared  for  and  protected  against  the  blasts  of  gun-fire. 
The  continuous  use  of  telescopic  sights  by  gun-pointers  frequently  leads 
to  serious  impairment  of  vision.  It  is  on  these  men  that  we  must  rely 
for  accuracy  of  fire.  The  constructors  may  give  us  stable  battleships, 
the  ordnance  officers  high-powered  rifles,  and  the  commanding  officers 
may  maneuver  the  ship  with  consummate  skill;  still,  if  the  men  who 
point  the  guns  cannot  see  straight  we  are  not  going  to  have  hits,  and  the 
outcome  of  battle  may  hinge  on  this  remediable  defect. "^^  The  crip- 
pling effects  of  such  industrial  disabilities  must  be  and  are  being  averted 
by  the  studies  which  Surgeon-general  Stokes  has  instigated,  and  military 
efficiency  will  be  by  just  so  much  advanced.* 

2.  In  this  connection  (at  the  end  of  paragraph  headed  * 'Medical 
Department,"  Vol.  IV.,  p.  1021),  it  seems  desirable  clearly  to  reiterate 
what  the  aims  of  the  Medical  Department  should  be  with  regard  to  the 
respective  requirements  of  military  and  humanitarian  activities,  as  so 
emphatically  emphasized  in  the  very  recent  past.^''  These  two  consid- 
erations cannot  be  concomitantly  respected  during  battle.  The  aim 
should  be,  absolutely  and  solely,  to  further  military  interests;  purely 
humanitarian  endeavors,  however  desirable  they  may  seem,  have  no 
place  at  this  time,  and  might  even  lead  to  additional  casualties  and 
possibly  the  failure  of  a  country's  arms.     It  is  not  until  the  close  of 

*  Submarine  Craft. — Since  this  was  written  Cohn^"  has  pubUshed  observations  on 
the  effects  of  submarine  cruising  on  the  personnel,  with  recommendations  calculated 
to  improve  the  habitabiUty  of  submarines  by  reheving  the  contained  air  of  some  of 
the  gases,  odors,  and  effluvia  which  now  vitiate  it.  In  this  connection  he  points 
out  that  "as  far  as  its  power  to  disable  men  is  concerned,  the  air  at  the  end  of  a  sur- 
face run  ...  is  more  dangerous  than  the  air  after  a  submerged  run  of  similar  dura- 
tion," the  difference  being  attributed  to  the  character  of  the  propelling  power  used 
— gasoline  engines  under  the  first  and  electric  motors  under  the  second  circumstances. 
He  cites  a  varied  array  of  affections  which  seem  to  originate  from  the  conditions  or 
influences  incident  to  this  particular  service,  but  lays  m.ost  emphasis  upon  the  action 
of  gasoline  fumes,  which  appear  to  be  highly  toxic,  inducing  a  number  of  grave  symp- 
toms varying  in  intensity  according  to  "the  duration  of  exposure  and  the  saturation 
of  the  air  with  the  fumes,"  as  follows: 

"Unconsciousness,  varying  from  temporary  loss  of  consciousness  to  profound 
coma;  the  breathing  is  slow  and  shallow;  the  pulse  feeble  and  thready,  often  imper- 
ceptible; the  skin  is  pale,  moist,  and  cool.  In  the  more  severe  cases  unconsciousness 
persists  for  three  or  four  hours.  The  regaining  of  consciousness  is  often  attended 
with  convulsions,  restraint  being  frequently  necessary  to  prevent  bodily  harm.  The 
most  characteristic  symptom  is  the  intense,  splitting,  frontal  headache,  the  patient 
pressing  his  temples  with  his  clenched  fists  and  usually  crying  bitterly  from  the  intense 
pain.  Many  cases  develop  severe  attacks  of  vomiting,  followed  by  a  peculiar  nausea 
and  dizziness,  which  lasts  some  hours.  In  all  mild  cases  the  dominant  sj^m.ptom  is 
headache.  .  .  .  Repeated  attacks  of  gasoline  intoxication  predispose  to  cardiac 
irritability." 
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battle  that  the  work  of  the  medical  department  becomes  distinctly  hu- 
manitarian in  character,  and  it  is  at  this  stage  that  the  elaborate  plan 
devised  by  Stokes,  and  to  be  detailed  in  subsequent  pages,  becomes 
operative. 

(A)  Provision  for  the  Sick  and  Injured. — In  supplement  to  the  com- 
ments under  this  heading  (Vol.  IV.,  p.  1022),  much  additional  pertinent 
information  could  be  given.  A  detailed  description  of  the  character 
and  fittings  of  each  space  assigned  for  medical  department  purposes 
would  be  unavailing  and  the  generalization  previously  given  must  suffice. 
It  will  be  sufficient  here  to  mention  the  extent  of  accommodation  in 
relation  to  estimated  demands  and  certain  requirements  intimately  con- 
cerned with  the  practice  of  surgery. 

(a)  Extent  of  Accommodation. — "In  the  large  ships  about  28  beds  are 
provided  for  the  sick,  and  these  suffice  to  accommodate  about  3  per  cent, 
of  the  total  rated  complement.     Under  ordinary  circumstances  the 


Fig.  361. — New  Type  of  Sick  Bay  on  Board  Battleships. 


average  number  of  sick  on  a  cruising  ship  will  amount  to  1.75  per  cent, 
of  the  complement.  Additional  beds  are,  however,  needed  over  this 
flat  average  in  order  to  provide  for  an  increase  in  the  number  of  sick  due 
to  accidents,  epidemics,  or  a  lack  of  opportunity  to  transfer  men  to  a 
hospital.  Also  better  discipline  is  maintained  in  the  sick  bay  if  members 
of  the  hospital  corps  are  berthed  there  and  kept  from  the  crew.  So, 
to  the  beds  required  for  the  average  sick  list,  there  should  be  added  a 
marginal  provision  for  unusual  conditions  and  berthing  facilities  for  the 
hospital  corps.  On  the  other  hand,  cruising  ships  rarely  have  a  full 
complement,  and  there  will  be  some  sick  on  the  list  who  do  not  require 
a  bed  in  the  sick  bay,  so  that  an  allowance  of  beds  on  the  basis  of  3  jier 
cent,  of  the  complement  should  suffice  for  the  needs  of  the  medical  de- 
partment. .  .  . 

(6)  "Cubic  space  is  always  limited  and  adequate  artificial  means  nnist 
be  provided  for  the  frequent  renewal  of  air.  In  the  absence  of  such  \)ro- 
vision  cases  of  shock,  hemorrhage,  and  gas  poisoning  are  deprived  of 
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the  oxygen  they  need,  and  volatile  anesthetics  may  reach  a  concentra- 
tion at  which  they  are  explosive  and  productive  of  physiologic  effects  on 
the  operators."  ^^ 

(c)  The  illumination  which  may  be  relied  upon  is,  of  course,  entirely 
artificial,  and  the  conditions  aboard  ship  exact  care  in  the  selection  of  the 
type  of  bulb.  Certain  filaments  are  so  brittle  that  they  will  not  with- 
stand the  concussions  and  vibrations  consequent  upon  gun-fire  and  the 
movement  of  the  engines;  others  evolve  so  much  heat  that  they  are  un- 
suitable for  the  small  spaces  between  decks;  and  still  others  decrease 


Fig.    362. — "American"   Combination   Sterilizing   Outfit   on   Battleships 

"Wyoming,"  1910. 


'  Arkansas"    and 


markedly  in  candlepower  long  before  they  burn  out.^-  On  the  whole, 
the  Nernst  lamp  comes  nearest  to  meeting  the  peculiar  requirements, 
and  seems  best  adapted  for  use  in  the  ship's  operating-room. 

In  spite  of  the  completeness  with  which  ships  are  equipped  to  care 
for  both  sick  and  injured,  there  are  always  certain  difficulties  and  "  hin- 
drances inseparable  from  the  environment" — incessant  noise  from  ma- 
chinery and  hundreds  of  men  living  and  working  within  a  small  space ;  the 
vibration  of  the  ship  from  its  engines;  and  pitching  and  rolling  at  sea — 
which  limit  the  possibility  of  satisfactory  professional  services,  particu- 
larly diagnosis,  and  dictate  the  principle  that  all  cases  of  a  serious  nature 
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should  be  sent  to  a  hospital  or  hospital  ship,  if  the  transfer  can  be  safely 
effected.  This  dictum  applies  to  all  cases,  whether  medical  or  surgical. 
The  disposition  of  cases  for  operation  is  amply  discussed  under  "Tech- 
nic"  (Vol.  IV.,  p.  1022). 

(d)  With  special  regard  to  the  operating  departments,  which  in  ships 
of  the  United  States  Navy  are  placed  adjacent  to  the  sick  spaces,  it  is 
interesting  to  note  that  the  Japanese,  in  one  of  their  newer  ships,  the 
"  Tsukuba,"  have  adopted  the  arrangement  which  seems  to  have  been 
suggested  by  experience  in  the  Russian  War.^^  In  that  ship,  and  may  be 
in  others  since  built,  the  regular  well-equipped  operating-room  is  dis- 
sociated from  the  normal  peace-time  sick  spaces,  and  placed  in  an  entirely 
different  part  of  the  ship  behind  the  main  armor  and  below  the  water- 
line  in  relation  to  specially  constructed  battle  quarters  for  the  surgeon, 
which  constitute  the  principal  station  in  action.  This  operating-room, 
inconveniently  detached  as  it  may  seem  to  be  for  peace-time  purposes,  is 
nevertheless  employed  for  all  major  work,  minor  operations  being  per- 
formed on  a  portable  table  in  the  dispensary  of  the  regular  sick-baj^  on 
an  upper  deck.  The  arrangement  of  this  battle  surgery,  more  complete 
description  of  which  will  be  given  in  subsequent  pages,  would  seem  to 
be  a  happy  solution  of  a  perplexing  problem,  but  it  is  questioned  whether 
the  limited  use  of  such  elaborate  provisions  for  surgery  during  the  brief 
period  of  an  action  justifies  its  permanent  establishment  in  a  protected 
position  at  the  sacrifice  of  so  many  features  recognized  as  ideal,  if  not 
essential,  to  surgical  practice  and  success  under  ordinary  circumstances. 

(B)  Technic. — The  general  surgical  "Technic,"  discussed  on  p.  1022, 
Vol.  IV.,  need  only  be  supplemented  by  the  recommendation  that,  in 
deference  to  simplicity,  the  use  of  tincture  of  iodin  as  a  recognized  safe 
method  of  sterilizing  the  skin  be  accepted  in  substitution  for  "pro- 
cedures which  involve  the  tedious  application  of  successive  solutions 
that  are  difficult  to  prepare  and  yet  more  difficult  to  store  in  sufficient 
quantities." 

(C)  Anesthesia. — Under  this  heading,  to  be  found  on  p.  102-4,  "\'ol. 
IV.,  it  is  desirable  to  set  down  certain  modifications  and  additions,  and 
to  emphasize  the  importance  of  spinal  and  local  anesthesia  and  the  need 
that  every  naval  surgeon  perfect  himself  in  the  technic  of  the  several 
methods,  with  stovain  and  cocain,  or  one  of  its  substitutes,  as  the  anal- 
gesic. 

The  need  of  anesthetics  in  active  service  in  the  navy  arises  in  the 
immediate  treatment  of  the  wounded  during  an  engagement ;  after  action 
either  on  board  the  battleships  or  when  the  cases  have  been  transfcn-red 
to  a  hospital  ship;  and  in  their  subsequent  treatment  at  a  stationary  base. 
On  board  a  hospital  ship  or  at  a  stationary  base  the  conditions  of  surgical 
work  are  practically  the  same  as  in  a  military  or  civil  hospital  in  time  of 
peace,  and  the  special  difficulties  which  embarrass  the  medical  officer's 
endeavors  on  a  battleship  during  action  and  iunnediatoly  after  do  not 
have  to  be  faced,  save  that  it  is  to  be  expected  that  there  would  be  an 
overwhelming  mniiber  of  patients,  many  pressing  for  attention  at  once. 
"Here  the  choice  of  an  anesthetic  may  be  made  according  to  the  nature 
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of  the  case,  and  local,  spinal,  or  general  anesthesia  may  be  employed, 
as  the  surgeon  may  prefer."  ^^  As  intimated  above,  the  range  of  anes- 
thetics among  which  selection  is  possible  for  use  on  battleships  during 
and  after  an  engagement  is  not  so  broad.  For  obvious  reasons  the  bulky 
anesthetics,  like  nitrous  oxid,  can  have  no  place,  and  the  volatile,  in- 
flammable anesthetics  are  objectionable,  if  not  actually  dangerous — 
objectionable  because  of  their  narcotic  effect  upon  the  surgical  staff,  due 
to  their  high  concentration  in  the  limited  and  confined  spaces  on  the 
lower  decks  available  for  medical  department  activities,  and  the  addi- 
tional distress  consequent  upon  the  odors  and  noises  to  which  their  use 
exposes  the  injured,  perhaps  completely  unnerving  those  who  are  nearby 
awaiting  their  turn  at  the  hands  of  the  surgeon;  dangerous  because  of  the 
igniting  character  or  temperature  of  certain  missiles  and  the  possibility 
that  a  chance  shell  might  destroy  the  electric  wiring,  when  a  candle  or 
lantern  would  be  required.  Moreover,  the  medical  officer  may  be  sud- 
denly deprived  of  all  ether,  chloroform,  and  ethyl  chlorid  by  the  neces- 
sity, incident  to  fire,  of  throwing  inflammables  and  explosives  overboard.^^ 
If  occasion  has  not  demanded  this  procedure,  ethyl  chlorid  will  prove 
particularly  valuable  upon  the  cessation  of  hostilities  in  dressing  painful 
wounds,  in  minor  operations,  and  in  such  work  as  the  setting  of  fractures 
and  dislocations,  all  of  which  can  be  done  on  the  spot  with  great  saving 
of  time.^^ 

In  spite  of  the  objections  to  local  and  spinal  anesthesia  at  "the  front," 
enumerated  by  Spencer,^^  navies  seem  forced  to  them  by  a  process  of 
exclusion — a  choice  between  unavoidable  evils — and  it  is  believed  that 
from  a  naval  point  of  view,  at  least,  the  objections  and  limit  to  their  use 
have  been  exaggerated  (Houghton).  Certainly  they  do  not  embody  the 
grave  objections  inherently  characteristic  of  general  anesthetics  "under 
conditions  of  naval  warfare  when  broad  considerations  may  justify  the 
routine  adoption  of  methods  w^hich,  under  normal  circumstances,  are 
restricted  to  special  cases." 

(a)  Terminal  anesthesia,  either  by  direct  nerve-block  or  by  Bier's 
method*  of  injection  into  the  veins  (Vol.  V.,  p.  1081),  and  local  anes- 
thesia by  infiltration  with  analgesic  solution,  are  comparatively  simple 
and  adapted  to  the  needs  of  the  hour  as  regards  operations.  Terminal 
anesthesia  is  a  means,  also,  of  relieving  much  agony  in  mangled  wounds,* 
and,  by  lessening  shock  and  facilitating  transport,  affords  some  hope  of 
successful  primary  amputation.^*  Wildey,  by  suggesting  a  method  of 
insuring  the  aseptic  condition,  both  of  hypodermic  needles  and  of  solu- 
tions, while  at  the  same  time  making  them  quickly  available  for  im- 
mediate and  repeated  use,  even  under  the  befouling  possibilities  and 
utter  confusion  attending  battle,  has  contributed  an  advance  in  the  study 
to  strengthen  the  medical  officer's  hand  in  the  amelioration  of  suffering, 

*  "The  earliest  possible  relief  from  pain  is  a  most  urgent  matter,  not  only  from 
a  humanitarian  point  of  view  and  for  the  lessening  of  shock,  but  also  on  account  of 
the  demoralizing  effect  of  the  severe  suffering  of  the  injured  upon  the  minds  of  the 
uninjured  crew.  ...  In  such  circumstances  it  is  hardly  an  exaggeration  to 
say  that  the  well-directed  hypodermic  needle  of  the  surgeon  may  be  a  most  efficient 
factor  in  the  fight.     Indeed  it  may  be  worth  a  broadside."^* 


760  NAVAL    SURGERY. 

the  lessening  of  shock,  and  the  furthering  of  niihtary  efficiency.  Briefly, 
the  devices  upon  which  his  method  of  charging  a  hypodermic  syringe 
with  rapidity  of  action  and  certainty  of  dose  consist  of  "(1)  an  unspillable 
bottle  with  protection  for  its  contents  under  all  circumstances"  and  "(2) 
a  metal  scabbard  attached  to  the  coat  to  readily  and  securely  hold  the 
needle-fixed  syringe  when  not  in  use."  To  quote  further,  Wildey  says: 
''Some  time  ago  I  contrived  a  simple  and  inexpensive  shallow  glass  reser- 
voir to  hold  not  less  than  1  ounce  of  solution,  and  fitted  with  two  or 
double-layered  India-rubber  detachable  caps.*  Through  these  caps  the 
needle  of  the  syringe  can  be  thrust  into  the  solution,  the  syringe  rapidly 
and  easily  filled — the  more  rapidly  and  easily  because  the  needle  is 
steadied  by  the  hold  of  the  rubber.  On  withdrawing  the  needle  the 
punctures,  of  course,  close,  and  if  the  needle  has  been  entered  diago- 
nally the  punctures  are  valvular,  thus  completely  preventing  any  leakage 
and  allowing  the  reservoir  to  l^e  carried  in  the  pocket  in  any  position,  or 
kept  suspended  by  a  lanyard.  The  slight  lateral  pressure  on  the  needle 
while  charging  the  syringe  prevents  the  formation  of  a  vacuum."  Sev- 
eral different  drugs  can  be  kept  similarly  ready  to  hand  in  reservoirs  of 
distinctive  shape,  and  the  syringe  scabbard  could  be  partly  filled  with 
some  effective  germicide,  such  as  formaldehyd  solution,  for  automat- 
ically sterilizing  the  needle  between  times  of  use.  The  additional  nec- 
essary adjunct  to  this  simple  outfit  is  an  iodin  sponge  for  sterilizing  the 
area  of  puncture,  and  with  this  armament  the  surgeon  is  freed  from  the 
embarrassments  of  the  exasperatingly  pettj^  manipulations  usually  asso- 
ciated with  hjqDodermic  injections. 

(6)  As  regards  spinal  anesthesia,  the  technic  is  simple  and  the  results 
effective  for  all  operations  below  the  costal  margin.  Stovain  as  the 
analgesic  in  this  method  has  certainly  given  satisfaction,  and  can  be  ob- 
tained in  sterile  solution  in  sealed  glass  ampullie  of  two  sizes,  10  eg.  of 
stovain  in  1  c.c.  of  normal  salt  solution  being  used  in  cases  of  abdominal 
section  or  other  high  major  work,  and  5  eg.  in  1  c.c.  of  normal  salt  solu- 
tion being  sufficient  for  minor  operations.^''  (See  Vol.  VI.,  Chap.  CLII., 
p.  981.)  It  is  notable  for  its  utilitj'  in  cases  of  exsanguination  and  shock 
in  which  general  anesthesia  is  contraindicated,  and  this  fact  alone  must 
commend  its  employment  to  naval  surgeons,  though  there  are  other 
advantages  too  numerous  to  mention,  and  few,  if  any,  disadvantages 
which  the  naval  surgeon  need  stop  to  consider  in  the  overwhelming  de- 
mand for  his  services  after  battle.  The  effects  of  the  analgesic  soon 
wear  off  and  it  is  probable  that  complete  absorption  takes  place  within 
two  hours,  so  that  after  that  time  the  possible  danger  from  posture  is 
passed  and  subsequent  transportation  to  a  hospital  ship  or  from  a 
hospital  ship  to  a  stationary  base  is  rather  facilitated  than  compli- 
cated. The  anesthetic  effect  of  victory^  has  been  exploited  of  late,  and 
the  exalted  condition  of  men  during  the  height  of  conflict  mentioned 

*  The  perishability  of  rubber  has  been  taken  into  aeoount,  and,  as  the  rubber 
caps  would  be  required  only  in  emergencies  when  the  conditions  would  be  strenuous, 
they  should  be  supplied  in  hermetically  sealed  tin  boxers,  hoUling  six  caps,  for  use 
in  the  tropics  or  when  needed  elsewhere. 
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on  p.  1047,  Vol.  IV.,  is  akin  to  it.  Full  advantage  must  be  taken  of 
these  states  and  turned  to  the  account  of  both  patient  and  surgeon  in 
rendering  necessary  and  timely  relief. 

III.  Organization  of  the  Medical  Department  and  Preparation 
for  Battle. — 1.  First-aid  Instruction. — This  feature  of  preparation  for 
battle,  everywhere  regarded  as  important  for  many  years,  has  now  in 
the  United  States  Navy  been  given  greater  prominence  than  heretofore, 
and  is  more  thoroughly  systematized  along  lines  which  insure  practical 
results.  It  is  properly  assumed  that  the  surgeon  is  familiar  with  the 
conditions  which  will  require  first-aid  relief,  and  that  he  is  capable  and 
industrious  in  disseminating  this  knowledge  within  the  compass  of  his 
responsibility,  directly  or  indirectly,  among  those  for  whose  benefit  it  is 
primarily  intended.  It  is,  moreover,  a  prerequisite  to  the  best  efforts 
of  the  medical  department  that  the  members  of  the  hospital  corps  be 
made  proficient  by  precept  and  unremitting  drill  in  such  duties  as  nurs- 
ing, the  management  of  various  types  of  injuries,  burns,  scalds,  and 
shock,  the  control  of  hemorrhage,  the  application  of  temporary  splints 
and  dressings,  the  care  of  postoperative  cases,  the  administration  of 
anesthetics,  the  performance  of  artificial  respiration,  the  handling  of  an 
injured  man  w^ith  due  regard  for  the  requirements  of  his  particular  dis- 
ability, and  the  different  methods  of  transport  applicable  in  the  face  of 
various  formidable  obstacles  likely  to  be  encountered.  They  must, 
also,  be  familiar  with  the  uses  of  all  supplies  and  articles  of  equipment 
and  the  manner  of  handling  them,  particularly  those  of  the  surgical 
outfit  which  are  to  be  kept  sterile. 

But  it  is  not  enough  thus  to  develop  the  resources  of  the  hospital 
corps.  The  numerical  strength  of  this  organization  on  board  every  ship 
is  too  small  to  be  of  any  material  value  in  meeting  the  inevitable  excess- 
ive demands  for  first  aid  beyond  a  small  radius,  even  if  remote  parts  of 
the  ship  could  be  reached,  though  the  competence  of  each  member  of  the 
corps  will  have  a  wide  influence  in  sustaining  the  morale  of  his  combatant 
shipmates.  The  training  above  outlined,  albeit  less  comprehensive  in 
character,  must  be  extended  to  every  member  of  the  ship's  complement, 
officers  and  crew,  out  of  regard  for  the  isolated  position  of  many  groups 
of  men  in  battle  and  the  ministrations  they  will  be  called  upon  to  render 
to  wounded  comrades.  The  greatest  impediment  to  carrying  out  this 
dictate  is  an  indifferent  receptivity  to  information  touching  the  personal 
hazards  of  combat,  in  part  due  to  the  fact  that  the  men  "are  lacking  in 
any  general  information  which  might  help  them  to  understand  the 
principle  involved,"  and  in  part  due  to  a  serene  confidence  in  their  ability 
alone  to  make  telling  shots,  unmindful  of  the  destruction  which  may  be 
wrought  by  the  enemy.  The  fact  of  the  matter  is,  that  in  spite  of  efforts 
to  the  contrary,  neither  officers  nor  men  generally  could  be  brought  to 
regard  the  subject  seriously  by  the  old  system  of  instruction,  nor  was  it 
possible  with  crews  of  800  or  1000  men  for  the  medical  officers  to  be 
thorough  or  reach  every  man  when  all  instruction  along  this  line  depended 
upon  them.  The  combatant  elements  of  the  ship's  companies  must  be 
"made  to  realize  that  the  enemy  is  going  to  be  just  about  as  effective  as 
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they"  in  order  that  the  preparation  for  probable  injuries  may  be  seriously 
considered,  and  in  furtherance  of  this  idea  and  to  insure  the  frequently 
repeated  rehearsal  of  first-aid  procedures  for  the  benefit  of  every  man, 
the  instruction  should  be  conducted  by  the  line  officers  in  association 
with  the  weapons  of  offense — a  part  of  every  drill  with  guns,  great  or 
small.^*  In  pursuance  of  this  logical  conception  Surgeon-general  Stokes 
has  recently  secured  the  promulgation  of  a  general  order  establishing 
such  a  system,  the  obligation  now  devolving  upon  medical  officers  being 
to  instruct  division  officers,  and  the  scope  of  instruction,  while  not 
strictly  limited,  being  to  prepare  the  officers  to  instruct  the  enlisted 
men  primarily  in  the  following  specified  subjects:  (a)  Control  of  hemor- 
rhage; (6)  application  of  occlusive  dressings;  (c)  resuscitation  of  the  ap- 
parently drowned.  In  teaching  to  control  hemorrhage  stress  must  be 
laid  upon  methods  other  than  the  tourniquet,  since  this  is  rarely  neces- 
sary and  its  irrational  use  or  neglect  after  application  is  attended  by 
more  harm  than  good.  The  correct  application  of  the  dressing  contained 
in  both  the  first-aid  and  shell-wound  packets  is  simple,  but  every  man 
should  be  given  careful  training  in  handling  them,  for  his  own  or  a  com- 
rade's life  may  depend  upon  such  knowledge.  The  shell-wound  dress- 
ings can  be  improvised  and  sterilized  on  board  ships,  and  a  number  of 
"dummy"  dressings  should  be  kept  on  hand  for  use  by  the  several 
divisions  in  their  first-aid  drills. 

2.  Statistical  Considerations. — The  all-big-gun  ship,  which  marks  the 
latest  widely  accepted  advance  in  naval  architecture  since  Vol.  IV.  of 
this  work  was  published,  although  the  tendency  was  observed  at  that  time, 
and  the  12-  and  14-inch  rifles  promise  to  assume  an  exclusively  important 
role  in  naval  warfare.  The  extreme  protection  provided  at  the  positions 
of  these  guns  and  the  opportunity  of  placing  the  unengaged  part  of  the 
crew  under  cover  and  behind  armor  elsewhere  or  below  the  water-line, 
and  the  great  range,  10,000  to  12,500  yards,  at  which  firing  will  begin, 
with  all  that  that  entails  in  misses  and  decreased  effectiveness,  suggest 
that  the  future  may  modify  past  statistics. 

3.  Posts  for  the  Wounded. — The  first  and  most  important  change  to 
be  made  in  this  section,  found  on  p.  1028,  Vol.  IV.,  is  the  manner  of 
characterizing  the  principal  dressing  stations,  which  are  to  be  knowi^i  as 
secondary  stations,  not  primary  stations,  as  originally  stated.  This 
change  is  indicated  for  the  purpose  of  harmonizing  the  names  of  our 
stations  with  the  more  recent  ideas  and  for  the  reasons  presented  in  the 
following  paragraph: 

"In  describing  our  dressing  stations  we  shall  be  guided  largely  by  a 
scheme  which  is  capable  of  being  applied  to  shore  conditions  without 
material  alteration.  The  reasons  why  the  constitution  and  equipment 
of  naval  forces  should  so  far  as  possible  conform  to  those  of  the  military 
forces  of  a  nation,  have  their  basis  in  the  frequency  of  landing  parties. 
When  a  landing  party  is  thrown  on  shore  without  warning  the  excite- 
ment and  disorder  which  follow  do  not  favor  the  successful  operation  of  a 
strange  system  suddenly  put  into  practice  under  novel  surroundings. 
We  shall  escape  much  confusion  if  our  familiar  system  can  be  landed  with 


MEDICAL  DEPARTMENT  AND  PREPARATION  FOR  BATTLE.     763 

US,  for  it  will  be  readily  granted  that  in  any  stress  a  system  is  less  likely 
to  break  down  the  more  automatic  has  become  the  practice  of  its  prin- 
ciples. In  the  event  of  war  the  number  of  new  enlisted  men  may  be  in 
excess  of  trained  men,  and,  at  best,  there  may  be  neither  time  nor  op- 
portunity for  adequate  drilling  to  insure  the  mastery  of  a  system  of  first 
aid  adapted  only  to  naval  employment.  This  difficulty  is  not  lessened 
if  teaching  another  system  for  landing  parties  be  attempted.  Moreover, 
in  combined  operations  with  the  army,  harmony  of  action,  transporta- 
tion of  supplies,  and  replacement  of  equipment  are  greatly  facilitated 
by  the  suggested  uniformity,  which  should  be  extended  to  emVjrace 
details  of  organization,  equipment,  and  perhaps  even  nomenclature."  ^^ 

(A)  Therefore,  primary  stations  are  to  be  designated  secondary  sta- 
tions, and  vice  versa,  in  the  arrangements  aboard  ships,  and  in  conformity 
with  the  above  expressed  desire  for  uniformity  the  parallelism  of  naval 
and  military  schemes  for  the  care  of  the  wounded  is  tabulated  below : 

Military.  Naval. 

T>       1        ■,   1  f  Sanitary  base. 

Base  hospital ^ |  Hospital  ship. 

Stationary  or  evacuation  hospital Secondary  station.  "| 

Field  hospi^tal  (collecting  station  for  slightly  1  p^^        g^ation.  [  On  board  the 

wounded) J        _      ^     _  }    battleship 

Field  dressing  station Relief  station.  I  ^' 

Regimental  aid Relief  parties.  J 

(B)  With  respect  to  the  secondary  station  (principal  station),  the 
hope  was  expressed  on  p.  1029,  Vol.  IV.,  that  naval  architects  might 
give  some  heed  to  the  requirements  of  its  dual  function.     This  hope  has 
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Fig.  363. — Diagram  of  "Tsukuba's"  Pbotected  Sick  Spaces  and  Position  of  Fittings. 

now,  to  a  greater  or  less  extent,  been  realized.  As  mentioned  under 
"Provisions  for  the  Sick  and  Injured,"  the  Japanese  on  at  least  one  ship 
have  detached  the  operating-room  from  the  sick-bay  and  placed  it  in 
the  battle  quarters.     On  the  "Tsukuba,"  as  shown  by  the  accompanying 
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diagram,  ''two  large  compartments,  situated  on  either  side  of  the  forward 
12-inch  barbette  on  the  berth  deck,  are  designed  for  the  principal  dress- 
ing stations.  The  position  is  behind  the  main  armor  and  below  the 
water-line.  They  are  symmetrically  arranged  and  of  equal  size.  The 
port  compartment  is  the  main  operating-room  of  the  ship  and  is  per- 
manent. It  is  20  by  18  feet  in  size,  has  a  tiled  deck,  and  the  bulkheads 
are  smooth.  Plain  incandescent  lamps  are  in  sufficient  number  to  give 
good  light."  The  equipment  is  complete  and  well  arranged.  Just 
abaft  ''the  operating-room,  but  not  connected  with  it,  there  is  a  large 
storeroom  for  medical  supplies,"  which  location,  while  affording  desired 


Fig.  364. — Hodgen  Splint. 
Note  that  the  suspending  cord  A  is  not  vertical,  but  makes  traction  on  the  thigh. 

protection,  makes  them  quickly  accessible.  "  The  starboartl  compart- 
ment is  a  bare  tiled-deck  room  designated  (for  use  in  time  of  war)  as 
a  safe  resting-place  for  the  wounded  who  have  been  dressed  while  the 
action  continues." 

"Between  the  two  compartments  is  a  large  hatch  nmning  up  through 
the  gun  and  main  decks,  which,  according  to  plans,  is  to  be  used  as  a 
direct  communication  in  transporting  the  wounded. "^^  Such  an  arrange- 
ment has  this  advantage,  in  addition  to  the  more  obvious  one.  that  owing 
to  the  fact  that  the  operating-room  in  peace  is  the  operating-room  in 
war,  the  habit  of  transporting  the  injured  or  those  otherwise  requiring 
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surgical  attention  to  one  specified  place  not  only  need  not  be  changed, 
but  would  actually  constitute  a  guarantee  against  confusion  in  the  dis- 
position of  the  wounded  during  action. 

In  the  ships  of  the  United  States  Navy  definite  deck  compartments 
within  the  citadel  and  below  the  water-line,  or  beneath  the  splinter 
deck,  are  now  designated  as  battle  quarters  for  the  medical  department, 
and  equipped  with  all  the  fixtures  necessary  to  a  dressing  station,  so 
arranged  as  not  to  interfere  with  the  employment  of  the  compartments 
as  storerooms  or  crew  spaces  in  time  of  peace,  but  also  so  as  to  permit 

an  expeditious  transformation  and  adap- 
tation to  medical  department  purposes. 
The  adjoining  spaces  and  passage- 
ways or  an  adjacent  storeroom  would 
afford  a  resting-place  for  the  wounded 
after  they  had  been  dressed.  The  equip- 
ment includes: 

1.  A  metal  action  dressing  locker  of 
ample  dimensions,  provided  with  three 
shelves. 

2.  A  hopper  with  both  hot  and  cold 


Fig.  365.- 
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Splint. 


Fig.  366. — Cabot  Wire  Splint  in  Use. 


fresh  water,  the  capacity  of  the  tank  from  which  the  cold  fresh  water 
is  supplied  to  be  sufficient  to  provide  at  least  1  gallon  for  each  man 
wounded,  allowing  for  20  per  cent,  of  wounded. 

3.  A  rack  which  will  hold  four  bottles  of  5  pints'* capacity  each. 

4.  At  some  point  over  the  area  to  be  devoted  to  operating  purposes 
three  ceiling  hooks  from  which  to  suspend  irrigators,  etc. 

5.  Four  to  six  metal  shelves,  2  feet  deep  and  5  feet  long,  with  all 
edges  upturned;  outer  edge  supported  by  chains;  inner  edge  hinged,  so 
that  the  shelves  can  be  folded  up  against  bulkheads  when  not  in  use. 
These  are  to  hold  dressings  and  are  to  be  disposed  on  the  bulkheads  in 
the  berthing  section  of  the  battle  dressing  station. 

6.  Two  shelves  in  the  operating  section  of  the  station  to  hold  restora- 
tives, materials  for  anesthesia,  instruments,  apparatus,  and  dressings,  etc. 

7.  Steam  connections  for  installing  the  instrument  sterilizer  corre- 
sponding to  those  in  the  regular  operating-room  with  cut-off  valves. 
Steam  connection  for  a  water  sterilizer  might  be  desirable. 

8.  Provision  for  additional  illumination.  Each  36  square  feet  of 
space  devoted  to  operating  purposes  to  have  one  cargo  light  of  six  lamps 
each  or  its  equivalent. 
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9.  Two  circuits  connecting  the  lighting  Ijulbs  with  the  electric  gener- 
ating plant. 

10.  Extra  sockets  available  for  electric-fan  connections. 

11.  Lanterns  for  emergency  use. 

12.  Ventilation  must,  of  course,  be  satisfactory,  and  it  would  be 
well  if  mosaic  or  tiled  or  other  form  of  easily  sterilizable  deck  could  be 


Fig.  367. — Blanket  Splint  Being  Rolled.      (From  U.  S.  Naval  Medical  Bulletin,  \'ol.  V.,  No.  1.) 

provided.  Positions  should  also  be  marked  off  for  the  stowage  of  medi- 
cine chests,  field-chests,  instrument  chests,  x-ray  apparatus,  and  oper- 
ating-tables, etc. 

The  idea  of  all  this  is  that  in  these  arrangements  the  medical  depart- 
ment is  provided  with  protected  and  partially  equipped  and  definitely 


Fig.  368. — Blanket  Splint  Being  Applied.      (From  U.  S.  Naval  Medical  Bulletin,  \'ol.  V.,  No.  1.) 

located  emergency  surgeries,  with  which  familiarity  can  be  bred  by  re- 
peated drills,  and  in  which  the  medical  department  of  ships  can  quickly 
establish  principal,  stations  in  anticipation  of  hostilities.  It  does  not 
mean  the  allotment  of  increased  space  to  the  medical  department. 
The  regular  peace-time  sick  spaces,  including  operating-room,  are  to  be 
continued  in  the  more  or  less  favorable  situation  in  which  thev  are  now 
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placed,  and  the  surgical  equipment  and  other  valuable  medical  depart- 
ment supplies  are  to  be  transferred  to  the  provisional  stations  only  in 
preparation  for  war.  At  this  time,  also,  should  additional  storage  space 
be  required  by  the  executive  officer  or  paymaster  in  lieu  of  the  storerooms 
turned  over  to  the  medical  department  or  for  other  cause,  the  ship's 
stores,  consisting  of  such  articles  as  are  not  of  vital  importance  immedi- 
ately after  battle,  could  be  transferred  to  the  sick-bay,  although  this  is 
to  be  avoided  if  possible,  owing  to  the  legitimate  use  to  which  the  sick- 
bay may  be  put  after  engagement. 

It  is  probable  that  on  some  ships  one  of  the  primary  stations  would 
be  merged  with  this  secondary  station,  and  provision  thus  made  for 
both  safe  storage  and  active  work  in  a  single  protected  locality. 

Notwithstanding  the  provision  of  these  more  or  less  completely 
equipped  protected  stations,  as  on  the  "  Tsukuba,"  for  instance,  devised 
as  places  for  the  retreat  and  succor  of  the  wounded  as  well  as  for  safe- 
guarding the  surgeon's  division  and  supplies,  the  scope  of  relief  consid- 


FiG.  369. — Blanket  Splint,   Application  Completed.     (From  U.  S.   Naval  Medical  Bulletin,  Vol. 

v.,  No.  1.) 

ered  possible  during  active  hostilities  is,  in  the  opinion  of  some  students 
of  the  subject,  undergoing  considerable  modificatfon.  Small  as  the 
opportunity  for  the  employment  of  relief  measures  has  been  regarded 
in  the  past,  it  is  now  held  to  be  so  limited  as  to  even  justify  grave  doubts 
that  any  elaborate  provision  should  be  made  for  active  surgical  work  at 
the  protected  and  consequently  more  or  less  difficultly  reached  localities 
of  primary  and  secondary  stations.  These,  it  seems  to  be  believed, 
should  be  characterized  as  ' 'distributing  stations  "  and  fulfil  five  specific 
functions:  (1)  Places  of  relative  security  for  the  medical  staff  during 
action;  (2)  the  conservation  of  medical  stores;  (3)  the  preparation  of 
first-aid  dressings  for  replenishments;  (4)  the  distribution  of  dressings, 
etc;  (5)  the  treatment  of  anyone  slightly  wounded  who  can  gain  access 
to  them  of  his  own  accord. 

4.  Disposition,  Arrangements,  Supplies,  Etc. — Large  collections  of 
wounded  at  these  stations  are  advised  against  as  hazardous  and  without 
commensurate  benefit.  The  wounded  will  have  to  be  simply  lifted  aside 
out  of  the  way  to  the  most  protected  place  at  hand  after  first  aid  has 
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been  rendered.  "It  is  not  intended,  if  it  can  possibly  be  avoided,  to 
move  wounded  men  below,  as  the  moving  of  them  and  the  vitiated  at- 
mosphere that  would  obtain  there  would  be  sure  to  have  a  deleterious 
effect.  The  medical  stores  are  made  as  portable  as  possible  with  a  view 
to  their  removal  to  any  position  selected  after  action  for  the  treatment 
of  the  wounded.  Such  positions  must,  of  course,  depend  upon  the 
condition  of  the  ship  after  action,  but  some  portion  of  the  upper  deck 
screened  off  would  probably  be  found  to  be  the  most  suitable  place. 
There  only  dressings  and  operations  of  urgency  would  be  undertaken,  and 


Fig.  370. — Spear's  Shell-wound  Dressing. 


the  wounded  would  then  be  removed  to  a  hospital  ship  for  further  treat- 
ment, or  to  an  ambulance  ship  for  passage  to  a  naval  hospital."  Such  is 
the  trend  of  opinion,  and  the  logical  correlary  of  tins  idea  is  found  in 
the  after-battle  scheme  and  provision  devised  bj'  Surgeon-general  Stokes, 
to  be  outlined  in  subsequent  pages. 

(A)  To  the  medical  and  surgical  supplies  enumerated  on  p.  1031. 
Vol.  IV.,  may  be  added  such  valuable  surgical  devices  as  Hodgoii  and 
Cabot  splints,  shown  in  the  accompanying  cuts;  the  l^lanket  s]-)lint, 
as  an  ingenious  example  of  iniprovision;  sand-bags  for  s]ilinting;  rul)l)er 
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operating  gloves;  and  tincture  of  iodin  and  Harrington's  solution  to  take 
the  place  of  the  bulkier  disinfectants  for  sterilizing  the  skin. 

(B)  Under  "  First-aid  Dressing,"  p.  1033,  Vol.  IV.,  Spear's  shell- 
Wound  packet  deserves  to  be  mentioned.  It  "  embodies  a  coaptation 
splint  of  wood  "  and  "  is  described  as  being  capable  of  repeated  steriliza- 
tion by  either  steam  or  solutions.  It  supports  a  single  member  and  at- 
taches it  to  the  trunk  or  opposite  member,  is  quickly  applied,  and  is 
applicable  to  all  sites."  ^^ 

In  further  preparation  for  battle  and  with  a  view  to  minimizing  the 
damage  suffered,  certain  prophylactic  measures  in  addition  to  those  al- 
ready described  in  Vol.  IV.  (such  as  first-aid  dressings,  the  bath,  aseptic 
undergarments,  boric  acid  eye-wash,  cushioned  shoes,  and  ear  protection) 
may  be  put  into  practice. 

(C)  "  Supplies  of  drinking-water  ought  to  be  placed  in  convenient 
localities.  The  extreme  thirst  accompanying  hemorrhage  and  shock  is 
familiar,  and,  when  further  intensified  by  the  smoke  and  acrid  fumes  of 
gun-fire,  it  is  rightly  described  as  torture,  for  which  we  should  not  fail 
to  provide  relief.  Cold  water  serves  another  useful  purpose.  It  is  a 
most  effective  stimulant  to  wearied  men,  invigorating  their  bodies  and 
sharpening  their  dulled  faculties." 

(D)  Some  Measures  of  Prophylaxis  Against  the  Consequences  of 
Abdominal  Wounds. — "Action  having  been  taken  to  make  the  skin  as 
clean  as  may  be  (by  the  prescribed  bath  and  clean  clothes  just  before 
an  engagement),  the  excessive  mortality  of  abdominal  wounds  and  the 
futility  of  operation  prompt  us  to  attempt  some  measure  calculated  to 
render  the  intestinal  contents  innocuous.  Naturally,  the  wholly  suc- 
cessful methods  familiar  in  gastro-intestinal  sur- 
gery are  not  practicable,  but  nevertheless  some 
real  lessening  of  intestinal  toxicity  may  be  brought 
about  by  such  simple  measures  as  we  can  em- 
ploy. The  amount  and  variety  of  intestinal  flora 
can  be  greatly  diminished  by  a  diet  which  can  be 
and  is  completely  absorbed.  Not  only  are  the  '' 
results  of  abdominal  wounds  mitigated  when  the 
intestine  is  empty  and  comparatively  free  from 
organisms,  but  the  course  of  wounds  other  than 
abdominal  is  favorably  influenced  when  the  intes- 
tines are  not  loaded  with  putrescent  material  and 
the  body  is  not  surfeited  with  food.  It  may,  then,  pkotect'ok  in^osition.^ 
be  worth  while  to  restrict  diet  before  battle,  so 

that  digestion  may  be  perfect,  absorption  complete,  and  assimilation 
not  beyond  physiologic  needs.*  A  mild  cathartic  is  a  further  means 
to  this  end. "29 

(E)  With  reference  to  the  protection  of  the  ears  from  possible  damage 
due  to  the  rapid  alternation  of  positive  and  negative  pressure  succeeding 
the  discharge  of  heavy  ordnance,  it  is  desired  to  qualify  the  advice  pre- 

*  The  navy  ration  is  particularly  liberal,  and  considerable  reduction  can  be 
allowed  without  encroaching  upon  playsiologic  needs. 

VOL.  VI — 49 
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viously  given  relative  to  the  open-mouth  feature  of  expectancy  and  to 
emphasize  the  observation  that  ''the  nervous  mechanism  of  the  internal 
ear  is  the  part  most  commonly  damaged."  Bone  conduction  and  the 
sudden,  violent  motion  of  the  middle-ear  ossicles  may  both  cause  such 
extreme  vibration  of  the  endolymph  and  perilymph  as  seriously  to  affect 
the  auditory  nerve  terminals,  but  with  the  external  auditory  canal 
blocked,  the  Eustachian  tube  is  the  most  direct  channel  to  the  labyrinth 
and  irreparable  deafness.  Moreover,  it  is  very  probable  that  the  posi- 
tive pressure  wave  would  not  reach  the  internal  and  external  surfaces  of 
the  drum  simultaneously,  and  that  the  effect  of  each  might  be  supple- 
mented by  the  influence  of  a  negative  wave  on  the  opposite  side,  thus 
doubling  the  movement  of  the  ossicles  and  the  danger  of  rupture.  If 
this  is  true,  as  seems  likely  from  instances  recorded  by  the  Germans, 
the  open-mouth  expedient  to  equalize  pressure  not  only  fails  of  its  pur- 
pose, but  is  attended  by  added  risk. 

Mere  suspension  of  function  and  partial  deafness,  pain,  tinnitus,  and 
headache  are  the  usual  consequences  of  gun-firing,  but  these  symptoms 
are  often  ignored  as  trifling  unless  accompanied  by  hemorrhage.  As  it  is 
a  plain  duty  to  take  precaution  against  the  vulnerating  power  of  the 
blast,  so,  also,  it  is  well  to  investigate  all  cases  with  the  above  symptoms 
and  take  prompt  precautions  against  infection  and  otitis. 

IV.  Conduct  of  the  Medical  Department  During  Battle. — 1.  Scope 
of  Relief. — From  what  has  been  said  on  preceding  pages  relative  to  the 
scope  of  medical  department  activities  now  being  considered  possible, 
it  will  be  seen  that  greatest  reliance  in  the  care  of  the  accessible  wounded 
must  be  placed  upon  the  relief  parties;  yet  the  disposition  of  the  surgeon's 
division,  in  deference  to  the  need  of  hospital  apprentices  at  the  second- 
ary and  primary  dressing  stations,  and  in  deference,  also,  to  the  require- 
ment that  as  many  as  possible  of  the  surgeon's  division  be  safeguarded 
against  the  hour  when  it  is  possible  that  they  may  be  of  supreme  use- 
fulness, reduces  the  number  of  such  men  available  for  relief  station  work 
to  the  point  of  inadequacy,  and  leads  the  medical  department  to  turn 
to  other  branches  of  the  service  for  assistance  in  carrjang  out  its  scheme. 
It  is  generally  estimated  that  a  number  equal  to  5  per  cent,  of  the  ship's 
complement  are  necessary  for  this  non-combatant  service — a  definite, 
constant  number  of  men  trained  and  drilled  for  the  piu'pose.  To  obtain 
such  a  "  relief  corps  "^^  from  this  source  in  the  undermanned  condition 
of  navy  ships  to-day,  when  every  available  man,  as  laid  clown  in  the  com- 
plement, is  needed  "  to  carry  on  the  actual  fighting  processes,  namely, 
manning  the  guns,  providing  ammunition,  developing  the  motive  power, 
directing  and  controlling  the  ship's  movements,  etc.,  is  simply  impos- 
sible." The  apparent  conflict  of  interests  forces  a  compromise,  and  in 
accepting  a  third  of  the  above  estimate  some  compensation  is  to  be 
found  in  the  now  more  and  more  clearly  recognized  restricted  scope 
of  even  relief  work  in  sea  engagements,  to  say  nothing  of  more  elaborate 
surgical  procedure.  Indeed,  so  restricted  has  relief  work  come  to  be 
regarded  that  some  are  advocating  the  abolishment  of  so-called  "  relief 
stations  "  as  such,  and  making  the  divisions  of  the  relief  corps  ambula- 
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tory  parties,  keeping  under  cover  within  the  zone  of  protection  as  far  as 
their  duties  will  permit,  to  minimize  the  casualties  among  their  mem- 
bers and  rendering  services  wherever  and  whenever  the  need  develops. 
2.  In  many,  if  not  most,  instances  the  disposition  of  wounded 
companions  would  devolve  upon  the  gun's  crew,  which  should  give 
such  first  aid  as  indicated  and  lay  them  to  one  side  out  of  the  way  until 
the  engagement  is  ended.  With  this  point  in  mind,  opportunity  is 
taken  to  emphasize  the  importance  of  placing  a  liberal  allowance  of 
shell-wound  packet  in  canvas  or  metal  containers  convenient  to  the 
different  divisions  of  the  ship's  complement.  This  suggested  com- 
parative passivity  of  the  medical  department  during  battle  is  not 
explainable  as  an  absence  of  solicitude  for  those  suffering  the  distress 
of  wounds,  nor  a  lack  of  confidence  "  in  the  results  of  surgical  inter- 
ference under  the  conditions  imposed  by  battle."  It  is  entirely  in 
obedience  to  the  dictate  that  no  element  of  the  ship's  organization  shall 
be  allowed  to  constitute  itself  a  hindrance,  but  rather  that  each  must 
contribute  its  quota  toward  the  perfection  and  ultimate  success  of  naval 
action  at  the  expense  of  humanitarian  considerations  if  needs  be. 
There  is  no  need  to  dwell  upon  the  increasing  difficulties  which  the 
present  tendency  of  battleship  construction  is  placing  in  the  way  of  physi- 
cal communication  between  different  parts  of  a  ship — a  tendency  entail- 
ing far-reaching  consequences  in  respect  to  the  required  and  possible 
activity  of  the  medical  department.  If  transportation  of  the  injured 
cannot  be  effected  save  by  opening  hatches  and  water-tight  doors,  etc., 
the  injured  must  remain  where  they  have  fallen  and  continue  with 
fortitude  to  serve  "  their  ship,  fleet,  and  country  "  in  the  face  of  re- 
straints which,  "  guided  by  the  principle  of  the  greatest  good  for  the 
greatest  number,"  must  be  maintained  in  the  interest  of  the  ship's 
safety.  A  review  of  the  available  statistics  teaches  that  half  of  the 
estimated  probable  casualties  (20  or  30  per  cent.)  would  immediately 
or  soon  after  terminate  fatally,  even  if  promptly  reached  by  surgical 
relief;  while  the  balance  could  either  return  to  their  posts,  reach  the 
dressing  stations  without  assistance,  or  safely  await  the  opportunity  for 
transport  to  the  dressing  station  during  a  lull  in  or  after  the  engagement. 
Disturbing  as  a  situation  of  enforced  inaction  is  to  the  individual  at  such 
a  trying  time,  it  must  not  be  permitted  to  occasion  concern  for  the  pos- 
sibly wounded — nor  need  there  be  too  great  fear  that  the  proximity  of  the 
disabled,  injured  and  dead,  whose  removal,  though  desirable,  cannot 
be  effected,  will  undermine  the  morale.  There  are  recorded  opinions 
and  instances  in  support  of  the  contention  both  for  removal*  and  for 
non-interference, t  but  it  is  not  imperative,  indeed,  it  is  idle  to  attempt 

*  "An  instance  indicating  this  need"  occurred,  it  is  said,  during  a  naval  action 
in  the  Russo-Japanese  War.  In  this  case  the  shrieks  of  a  wounded  man — his  thigh 
pinned  by  jagged  iron  plating  in  a  fighting  top  of  a  cruiser — most  seriously  distracted, 
if  they  did  not  actually  demorahze,  the  guns'  crews  on  the  upper  deck.^^ 

t  History  abounds  in  narrative  which  depicts  the  crews  of  ships  fighting  on  de- 
luged in  blood  and  surrounded — their  movements  impeded  even — by  the  dead  and 
seriously  wounded.  This  is  not  fiction,  yet  such  oblivion  to  shocking  conditions  is 
more  apt  to  be  the  accompaniment  of  confidence  in  victory.  While  the  defeated 
men  are  full  of  imaginary  terrors  and  subject  to  panic,  the  conquerors  are  intoxicated 
with  success.^ 
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to  settle  the  theoretic  right  or  wrong  of  the  question.  The  revolution 
in  construction  has  largely  decided  the  question,  effectually  tying  the 
hands  of  the  medical  department  during  battle,  and,  while  realizing 
that  fact,  there  should  be  encouragement  in  the  thought  that  not  only  are 
the  wounded  quite  as  comfortable  and  protected  from  further  injury 
where  they  have  fallen  as  w^ould  be  the  case  at  a  dressing  station,  but 
they  are  also  safe  from  the  dangers  and  torments  incident  to  abandon- 
ment and  neglect  for  hours  and  even  days  as  in  the  case  of  the  wounded 
on  a  battlefield.  The  wounded  on  board  ship  are  "  in  reasonably  clean 
surroundings  and  in  a  tolerable  temperature,"  and  the  hour  when  all 
can  be  gathered  in  and  given  the  attention  their  varied  injuries  demand 
will,  in  all  probability,  not  be  long  postponed. 

(A)  In  connection  with  these  modified  views  concerning  the  dis- 
position of  the  wounded  during  action,  it  is  pertinent  to  refer  to  the 
question  of  the  disposal  of  the  dead.  A  reversal  of  the  dictum  ex- 
pressed on  p.  1041,  Vol.  IV.,  is  unavoidable,  as  "  our  responsibility  for 
a  man  does  not  cease  with  his  death;  we  must  care  for  his  body,  when 
possible,  and  forward  a  report  of  his  death,  so  that  both  the  department 
and  the  man's  family  may  have  authentic  information  concerning  his 
fate."^^  Though  hospital  ships  embody  accommodations  for  a  certain 
number  of  dead  and  embalming  is  possible  on  board  ship,^^  the  vast 
majority  would  probably  have  to  be  buried  at  sea.  The  important 
matter  is  identification,  and  for  this  purpose  a  light  metal  tag,  bearing 
the  full  name  and  rate-  or  a  registered  number,  is  most  conveniently 
and  securely  attached  to  the  person  by  suspending  it  from  the  neck. 
This  expedient  seems  absolutely  necessary,  for  it  is  frequently  difficult 
to  recognize  the  dead  for  one  reason  or  another,  and  "  under  certain 
circumstances  it  may  be  impossible  to  say  who  are  dead  and  who  have 
escaped  to  other  ships  or  been  captured  by  the  enemj'." 

3.  Conclusion. — It  must  be  apparent  from  what  has  already  been 
said  that  the  organization  of  the  medical  department  for  battle  along 
the  line  of  secondary,  primary,  and  relief  stations,  etc.,  is  becoming 
obsolete.  The  scheme  is  to  a  certain  extent  and  on  certain  ships  in- 
applicable to-day,  but  it  should  still  be  studied  as  a  guiding  principle, 
and  its  practical  employment  is  possible  on  some  ships  still  in  com- 
mission. For  these  reasons  the  space  devoted  to  the  detailed  descrip- 
tion of  the  scheme  which  has  received  almost  unqualified  sanction  in 
the  past  is  by  no  means  wasted.  The  changes  in  construction,  arma- 
ment, and  tactical  maneuvers,  as  they  influence  the  probable  number  of 
wounded  and  the  methods  of  their  management,  are  constantly  making 
it  a  new,  interesting,  and  ever-urgent  subject.  This  existing  state  of 
transition  in  the  process  of  evolution  which  has  been  above  noted,  how- 
ever, exacts  additional  space  in  the  detailed  description  of  those  plans 
which  seek  to  compensate  the  imposed  inaction  during  battle  and 
to  perfect  the  after-battle  provisions.  These  will  be  taken  up  later. 
but  before  doing  so  it  seems  necessary  for  purposes  of  clearness  and 
completeness  to  make  a  number  of  additions  to  the  discussion  in  Vol. 
IV.  under — 
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V.  Surgical  Conditions  of  Naval  Warfare.— 1.  Regional  Wounds. 

— (A)  Wounds  of  the  Extremities. — With  further  regard  to  treatment 
in  these  cases  during  action  on  board  ship  it  should  be  said  that 
"  injuries  short  of  ablation  should  be  treated  with  the  one  idea  of  sav- 
ing all  the  tissue  possible."  The  question  of  selecting  that  particular 
operation  which  will  conserve  the  greatest  degree  of  function  must  be 
deferred  until  a  less  pressing  time  and  a  more  suitable  place  "  when  the 
wound  is  healed  and  interference  may  be  adventured  with  good  assur- 
ance of  the  ultimate  results  to  be  attained." 

(B)  Wounds  in  the  Lower  Half  of  the  Body. — With  further  regard  to 
treatment  in  these  cases  and  in  view  of  a  very  proper  hesitancy  to  under- 
take laparotomies,  except  in  such  an  urgent  condition  as  threatens 
exsanguination,  and  in  view,  moreover,  of  the  imminence  of  peritonitis 
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Fig.  372. — Diagram  Illustrating  the  Effects  of  a  Bursting  Shell.      (After  Stokes.) 
When  a  shell  explodes  the  disruptive  action  of  the  powder  is  so  modified  by  the  onward  momen- 
tum of  the  mass  that  the  area  of  damage  from  the  fragments  forms  a  cone,  with  its  apex  coinciding 
with  the  point  occupied  by  the  shell  at  the  instant  of  disruption.  " 


in  all  abdominal  injuries  involving  a  viscus,  attention  is  directed  to  the 
Ochsner  and  Murphy  treatment  of  peritonitis  as  offering  the  only  hope. 
2.  Injuries  to  Blood-vessels  and  Nerves. — These  structures  do  not 
frequently  escape  participation  in  the  lacerated  and  contused  wounds 
inflicted  by  shell  fragments,  although  the  usual  crushing  and  searing 
character  of  such  wounds  closes  the  blood-vessels  and  prevents  serious 
primary  hemorrhage.  If  these  structures  are  not  actually  severed  or 
segments  carried  away  or  imperiled  by  a  spreading  infection,  their 
integrity  suffers  from  a  coagulation  necrosis  of  the  surrounding  tissues 
consequent  upon  the  devitalizing  influence  of  the  vulnerating  missile, 
and  "  physiologic  severance  of  nerves  and  late  aneurysms  "  may  super- 
vene. The  frequency  of  traumatic  aneurysms  was  observed  by  the 
Japanese,  and  are  often  susceptible  of  cure  by  the  Matas  method, 
though  no  rule  of  procedure  can  be  laid  down,  the  technic  being  decided 
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upon  as  indicated  in  each  case.  The  same  is  true  of  an  injured  nerve. 
Sim])le  suture  of  cut  nerves  should  be  performed  early,  and  recourse  may 
be  necessary  to  resection,  transplantation,  or  implantation."' 

3.  Scalds  and  Bums. — The  additional  elements  of  treatment  re- 
garded as  of  value  in  cases  suffering  these  injuries,  and  not  mentioned  in 
Vol.  IV.,  are  saline  enemata  and  skin-grafts.  In  all  cases  where  shock 
is  pronounced,  saline  enemas,  with  or  without  adrenalin,  administered 
very  slowly  every  three  hours,  are  said  to  be  of  great  benefit.  Nutrient 
material  in  the  shape  of  liquid  peptonoids  may  also  be  added  to  the 
saline  solution  above  mentioned,  if  necessary.  Skin-grafts  grow  sur- 
prisingly well  on  suppurating,  granulating  surfaces,  and  it  is,  therefore, 
unnecessary  to  wait  until  the  wound  is  absolutely  clean  for  this  pro- 
cedure.^ Indeed,  it  is  believed  that  primary  grafting  should  be  resorted 
to  more  often  than  is  customary. 

Although  the  treatment  is  the  same  for  the  devitalization  of  tissues 
due  to  excessive  heat,  the  character  of  burns  and  scalds  are  dissimilar, 
and  they  are  also  of  different  origin — one  being  due  to  an  intense  dry 
heat  or  flame,  usually  of  short  duration,  as  in  the  case  of  the  explosion 
of  smokeless  powder;  the  other  to  intense  moist  heat  of  short  duration. 
Members  of  the  engineers'  force  are  especially  exposed  to  terrible  scalds, 
bursting  pipes  and  valves  permitting  the  sudden  escape  of  large  volumes 
of  steam  under  high  pressure  into  small  compartments  at  the  bottom 
of  the  ship  from  which  a  hasty  exit  is  impossible. 

''As  a  part  of  first-aid  instruction  men  should  be  warned  that 
escape  from  the  compartment  is  not  to  be  thought  of.  The  vapor 
tends  to  rise,  and  hence  let  them  be  taught  to  lay  hold  of  some  covering, 
throw  themselves  flat  on  the  deck,  face  down,  shut  their  eyes,  hold  their 
breath,  and  wait.  The  time  will  not  be  long,  for  condensation  will  be 
completed  in  a  few  moments  at  most."-^ 

4.  Special  Conditions  and  Constitutional  Effects. — (A)  The  subject 
of  irrespirable  gases,  little  more  than  mentioned  on  p.  1057,  Vol.  I^^, 
merits  further  consideration  in  view  of  the  role  which  the  toxic  action 
of  these  gases  has  already  played  in  warfare,  antl  is  likely  to  play  in 
the  future.  Arising  both  from  the  discharge  of  guns  and  the  bursting 
of  an  enemy's  shells,  a  ship  is  usually  enveloped  by  the  fumes  of  some 
kind  of  explosive,  which  may  be  sucked  in  and  distributed  to  all  com- 
partments by  the  ventilating  system,  or  penetrate  to  different  parts  of 
a  ship  in  the  vicinity  of  the  explosion.  Even  if  the  blowers  could  be 
stopped  for  a  prolonged  period  the  enveloping  gases  would  reach  the 
interior  by  diffusion,  or  the  direction  of  the  wind  might  carry  them 
through  hatches  and  accidental  openings.  Hand  grenades  containing 
chemicals  productive  of  poisonous  gases  have  been  used  by  forces  in 
land  operations,  and  their  employment,  together  with  bombs,  may 
find  a  place  in  naval  warfare  if  the  aeroplane,  as  seems  not  impossible, 
becomes  an  available  offensive  weapon  at  sea.  In  any  event,  and  with- 
out the  need  of  bombs  and  hand  grenades,  the  already  existing  prolific 
sources  of  noxious  gases  suggest  the  advisability  of  some  provision  for 
quickly  renewing  the  air  of  a  compartment   when  occasion  requires, 
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such,  for  example,  as  a  large  supply  of  fresh  air  stored  under  pressure 
and  awaiting  release  through  pipes  into  one  or  another  of  the  separate 
compartments.  The  gases  evolved  in  the  burning  of  smokeless  powder 
and  other  high  explosives  are  not  accurately  known,  and  have  been 
variously  stated  according  to  the  constitutent  elements  of  the  com- 
pound and  the  rate  of  combustion.  The  characteristic  symptoms  devel- 
oping upon  exposure  to  these  gases  have  been  given  in  detail  by  Keiffer, 
and  from  his  observations  during  a  series  of  experiments  it  seems  best 
to  supplement  the  symptoms  briefly  sketched  on  p.  1057,  Vol.  IV.,  as 
follows:  The  pulse  becomes  rapid,  arhythmic,  and  dicrotic;  there  is  a 
decided  fall  in  the  blood-pressure,  angor  cordis,  thoracic  distress,  a 
sense  of  oppression,  violent  headache,  smarting  of  eyes,  and  dryness  of 
throat;  and  there  are  disturbances  in  the  nervous  system.  Of  all  the 
symptoms,  those  dependent  upon  the  grave  chemical  changes  in  the 
blood  which  result  in  the  formation  of  methemoglobin  seem  the  most 
important  to  emphasize  as  indicating  a  hopeful  line  of  treatment — 
the  direct  transfusion  of  blood.  In  this,  as  in  other  respects,  the  treat- 
ment of  these  cases  is  quite  similar  to  that  for  poisoning  by  illuminating 
gas. 

(B)  Among  special  conditions  and  constitutional  effects  consequent 
upon  the  circumstances  of  warfare,  mental  and  nervous  diseases  have 
been  shown"  to  have  contributed  an  important  percentage  to  the  dis- 
abled. This  was  so  in  the  Russo-Japanese  War;  it  promises  to  be  even 
more  so  in  future  wars,  for  "  the  tremendous  endurance,  bodily  and 
mental,  required,  .  .  .  and  the  mysterious  and  widely  destructive  effects 
of  modern  (heavy  gun)  fire  will  test  men  as  they  have  never  been  tested 
before." 

The  variety  of  psychoses  which  may  develop  under  the  stimulus 
mentioned  seem  apparently  numberless,  ranging  from  pure  hysteria  to 
the  gravest  form  of  functional  derangement,  and  their  immediate  excitmg 
cause  is  equally  varied,  depending  in  different  cases  upon  the  confusion 
and  terror  of  battle,  or  the  excitement  immediately  following;  upon 
prolonged  exertion,  deprivation,  loss  of  sleep,  hunger,  or  thirst;  upon 
certain  intoxications,  and  upon  psychic  trauma,  etc.-^  Arising  as  these 
mental  conditions  do,  perhaps,  in  some  instances  "  on  the  basis  of  a 
special  neuropathic  constitution,"  under  the  influence  furnished  by  the 
circumstances  of  war,  they  all  display  a  depressive  character  and  con- 
stitute a  serious  charge  upon  the  hands  of  the  medical  department.  The 
greater  portion  of  the  mild  derangements  clear  up  in  a  few  days,  though 
mental  instability  shows  itself  in  various  ways  for  several  weeks,  so 
that  for  the  time  being,  as  far  as  concerns  their  dependence  and  need  of 
supervision,  they  are  as  great  a  loss  to  the  fighting  arm  as  the  more  per- 
manent psychoses. 

VI.  Conduct  of  the  Medical  Department  After  Battle. — 1.  Dress- 
ing Station. — If  circumstances  incident  to  the  destruction  produced  by 
gun-fire  do  not  indicate  the  desirability  or  actual  necessity  of  remaining 
at  one  of  the  battle  stations,  it  is  now  time  to  seek  a  new  station,  away 
from  the  heat  and  foul  air  of  the  'tween-deck  protected  localities  which 
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were  deemed  of  paramount  importance  during  Vjattle,  at  a  more  access- 
ible, unencumbered,  roomy,  well-ventilated  and  well-lighted  situation, 
to  which  all,  or  at  least  the  more  seriously  wounded,  can  be  congregated 
and  given  required  attention  until  their  transportation  to  ambulance 
or  hospital  ships  can  be  effected.  It  may  be,  as  stated  on  p.  1062,  \o\. 
IV.,  that  the  regular  sick-bay  has  escaped  being  gutted  and  can  be  util- 
ized as  the  after-battle  hospital,  in  which  case  the  task  is  simplified;  but 
in  any  event  the  new  station,  whatever  locality  may  be  selected  for  its 
establishment,  becomes  the  center  of  medical  department  activities,  and 
hence  all  supplies  for  the  care  of  the  injured  must  also  be  assembled 
there.  The  work  of  gathering  in  the  wounded  and  collecting  equipment 
should  proceed  simultaneously  in  order  that  valuable  time  may  not  be 
lost.  All  other  duties  connected  with  this  period  of  service  should  be 
apportioned  between  sections  of  the  surgeon's  division,  if  staff  and  equip- 
ment permit,  and  carried  on  with  system  and  celerity;  with  discretion 
as  to  the  relative  urgency  of  cases;  and  with  a  view  to  giving  adecjuate 
attention  to  the  greatest  number  in  preparation  for  their  transfer. 
The  allotment  of  duties  among  the  personnel  of  the  surgeon's  division 
must  be  made  with  this  end  in  view,  but  will  depend  upon  their  number, 
the  character  of  their  several  capabilities,  and  the  possible  di\asion  of 
the  available  space.  Some  capital  operations  will  have  to  be  performed, 
but  in  this  the  surgeon  must  be  guided  by  the  principle  that  only  the 
least  that  will  suffice  to  save  life  should  be  undertaken,  and  in  the  main 
his  work  here  continues  within  the  field  of  first  aid,  albeit  possibly  of 
a  more  thorough-going  character. 

2.  It  will  be  found  that  in  some  cases — those  who  have  been  reached 
by  members  of  the  relief  parties — diagnosis  or  dressing  tags  have  been 
attached  to  the  primary  dressing,  but  now  it  becomes  a  duty  of  great 
moment  to  see  that  all  wounded  are  carefully  tagged,  giving  full  informa- 
tion as  to  the  date  and  time  of  dressing,  the  name  and  rank  or  rate  of  the 
individual,  the  name  of  ship,  the  character  of  the  wound,  the  nature  of 
the  treatment  already  given,  the  urgency  and  nature  of  required  further 
attention,  and  the  transportation  which  may  be  undertaken.  From 
these,  with  the  aid  of  the  identification  tags  on  the  dead  or  unconscious, 
accurate  records  can  be  obtained  for  report  to  the  commanding  officer. 

3.  The  dead  are  to  be  collected  and  placed  in  some  compartment  set 
aside  for  the  purpose  until  they  can  be  identified  and  properly  disposed 
of,  either  by  transfer  or  burial  at  sea.  This  duty  of  quietly  transporting 
the  dead  to  an  improvised  morgue  on  the  ship  should  be  performed  by  a 
special  detail  made  up  of  men  from  divisions  other  than  the  surgeon's 
division.  It  is,  however,  important  that  a  medical  officer  determine 
which  of  the  injured  are  actually  dead  before  disposition  is  made  of  them, 
but  aside  from  this  duty  the  entire  number  of  medical  officers  and 
hospital  corpsmen  is  required  to  engage  in  the  more  important  work  of 
caring  for  the  living,  whose  needs  do  not  end  with  the  completion  of  an 
operation  or  the  application  of  a  dressing.  The  wounded  must  be 
berthed,  fed,  nursed,  carefully  watched  so  that  serious  complications 
may  not  develop  unnoticed,  and  given  the  sanitary  attention  which  the 
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excretory  functions  of  the  body  demand.  Finally,  the  hygiene  of  the 
sick  spaces  and  the  sanitation  of  the  ship  as  a  whole  must  be  given  as 
thorough  attention  as  the  wreckage  will  permit,  with  a  view  to  prevent- 
ing the  spread  of  infection,  such  as  gangrene  and  erysipelas,  and  the 
stench  of  decomposing  tissue.  Soiled  dressings  must  be  promptly 
disposed  of  and  flesh  and  blood  washed  away  and  the  decks  disinfected. 
The  duration  of  the  period  of  this  after-battle  service  on  ships  of  the 
line  will  be  greatly  curtailed,  and  all  the  imperative  needs  (humanitarian 
and  military)  of  the  situation  will  be  more  efficiently  met  by  the  opera- 
tion of  the  scheme  now  to  be  described. 

4.  Scheme  for  Caring  for  and  Clearing  Ships  of  Wounded  After 
Battle. — With  a  view  to  understanding  the  immensity  of  the  problem 
which  this  plan  seeks  to  solve,  it  must  be  observed  in  passing  that  if  the 
battle  organization  be  16  ships,  with  a  complement  of  approximately 
1000  men  each,  and  if  of  these  16,000  men  engaged,  20  per  cent,  is  a 
reasonable  expectation  of  casualties,  it  is  clear  that  provision  must  be 
made  "  for  the  care  of  4000  to  5000  killed  and  wounded  of  our  own  and 
possibly  as  many  more  of  the  enemy."  There  must  be  some  means  of 
expeditiously  removing  from  the  fighting  ships  these  scattered  and 
maimed  thousands  of  fighting  men  {"  the  success  of  the  fleet  "  in  resumed 
hostilities  ''may  depend  upon  this  very  maneuver"),  and  giving  them 
the  continuous  treatment  and  other  care  at  the  hands  of  the  same  group 
of  skilled  surgeons  "  which  their  great  sacrifice  merits  .  .  .  until  they 
are  finally  disposed  of  at  the  sanitary  base." 

(A)  Elements  of  Scheme. — The  plan  which  has  been  devised  in  answer 
to  this  manifest  need  depends  upon:  First,  the  authorization  of  a  Naval 
Medical  Reserve  Corps,  composed  of  men  of  the  highest  professional 
attainments;  second,  the  commissioning  of  four  "  sanitary  ships,"  each 
capable  of  carrying  1000  wounded,  for  a  fleet  of  16  battleships — one 
sanitary  ship  for  each  division  of  the  fleet;  and,  third,  the  establishment 
of  a  great  medical  base,  either  on  the  Pacific  or  the  Atlantic  seaboard,  in 
a  locality  offering  the  facilities  for  the  necessary  features  of  such  a  base 
and  at  a  point  most  easily  reached  from  the  prol^able  field  of  opera- 
tions. Again,  it  might  be  necessary  and  possible  to  establish  such  a 
base  either  in  Pacific  waters,  as  at  Honolulu,  or  in  Atlantic  waters,  as 
at  Guantanamo. 

The  first  of  these  three  requirements  must  be  authorized  and  organ- 
ized as  a  standing  preparation,  for  without  it  the  proposed  scheme  would 
not  be  feasible.  The  other  two  requirements  are  purely  war  measures, 
to  be  provided  for  in  the  immediate  anticipation  of  hostilities,  and  it 
should  be  understood  "that,  under  the  articles  of  the  Geneva  Convention 
and  Hague  Conference,  the  necessary  ships  may  be  procured  anywhere, 
may  coal  and  provision  in  any  port,  being  neutralized  under  the  Red 
Cross,  and  are,  consequently,  not  likely  to  be  an  encumbrance  to  the 
fighting  forces  "  or  complicate  its  coal  problem.  The  medical  base  can- 
not be  represented  by  civil  hospitals  in  the  several  cities  in  the  neigh- 
borhood of  what  might  be  regarded  as  a  proper  situation,  for  it  is  inad- 
visable to  scatter  the  wounded  here  and  there,  nor  would  the  civil  hos- 
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pitals  be  prepared  to  take  care  of  them,  and  "  only  one  naval  hospital 
of  the  United  States  has  a  suitable  environment  and  is  so  located  that 
it  could  be  utilized  as  the  heart  of  a  great  sanitary  base."  It  is  prob- 
able that  a  large  hotel  for  administrative  purposes  and  for  the  accommo- 
dation of  the  wounded,  with  its  grounds  for  expansion  under  canvas, 
could  be  found  to  meet  this  need. 

(B)  Working  of  Scheme. — Now  as  to  the  scheme  of  action  based  upon 
these  humanitarian  provisions.  "  Briefly  stated,  the  plan  is  as  follows: 
Four  ships,  capable  of  caring  for  1000  wounded  each,  will  be  required  for 
16  battleships.  Each  of  these  ships  will  carry  a  few  necessary  regular 
medical  officers,  and,  in  addition,  there  will  be  one  regular  medical 
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First  Division   of  Fleet. 
Fig.  373. — Scheme  of  After-battle  Relief,  One  Huxianitarian  Unit  with  Supplies  to  be  Trans- 
ferred TO  Each  Ship  of  the  Division  at  the  End  of  an  Engagement  to  Care  for  the 
Wounded  and  Transport  Them  to  the  Sanitary  Ship  and  to  the  Sanitary  Base. 

officer  for  each  ship  of  the  battle  fleet,  and  under  him  at  least  5  medical 
reserve  corps  officers  and  25  hospital  corpsmen,  representing  the  unit 
for  a  single  ship.  Behind  this  unit  will  be  such  dressings  and  appliances 
as  may  be  necessary  for  a  first  dressing  and  preparation  for  immediate 
transport.  Each  one  of  the  four  sanitary  ships  during  a  lull,  or  after  an 
action,  will  care  for  the  wounded  of  four  battleships,  which  comprises 
a  division  in  the  battle  fleet.  The  humanitarian  units  will  go  to  their 
respective  ships,  taking  along  with  them  their  necessary  paraiihernalia; 
will  take  charge  of  the  wounded,  look  to  their  inunediate  removal,  and 
will  follow  them  along  to  the  base.  The  flow  of  wounded  to  thesanitary 
ships  will  l)e  continuous  and  uninterrupted,  and  the  desirable  details 
heretofore  outlined  can  be  carried  out. 
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"  The  medical  officers  attached  to  the  fighting  ships  who  have  par- 
ticipated in  the  liazards  of  battle  would  probably  not  be  physically 
fit  to  attend  the  scores  of  wounded  that  would  surround  them,  nor  is 
their  equipment  sufficient  for  the  needs  of  such  an  occasion.  With  the 
proposed  plan  in  operation,  these  medical  officers  on  the  fighting  ships 
would  be  relieved  of  this  great  responsibility  and  the  wounded  would  be 
better  cared  for,  which  would  lead  to  a  lessening  of  suffering  and  better 
end-results. 

"  Upon  the  completeness  with  which  the  organization  and  equipment 
of  this  great  plant  is  prepared  and  its  personnel  drilled  will  depend  its 
success  ...  in  time  of  war."  And,  moreover,  it  is  realized  that  con- 
ditions may  arise  which  will  necessitate  a  modification  of  the  plan  in  part 
or  in  whole,  and  force  the  medical  department  back  upon  its  other  re- 
sources to  meet  the  peculiar  exigen- 
cies of  after-battle  situations  in  the 
navy. 

With  further  reference  to  types 
of  litters  designed  especially  for 
the  transportation  of  the  wounded 
in  naval  warfare  (discussed  under 
"Methods  of  Transportation,"  Vol. 
v.,  p.  1062),  attention  is  invited 
to  "the  bamboo  stretcher,"  which 
May^'^  exhibited  at  the  20th  Annual 
Meeting  of  the  Association  of  Mili- 
tary Surgeons.  It  is  contrived  in 
curious  shape — with  stretcher  section 
proper  about  12  inches  wide  extend- 
ing from  head  to  foot  and  wings  to 
fold  over  the  chest  (under  arms)  and 
over  the  legs — of  small  (^-inch)  bam- 
boo poles,  held  together  on  a  canvas 
form  by  broad  canvas  facings  and 
supported  elsewhere  by  tacking  either 
over  the  bare  bamboo  or  through  strips  of  canvas.  As  used,  the  canvas 
form  constitutes  the  lining,  and  each  pair  of  wings  is  secured  about  the 
body  by  a  canvas  strap  with  buckle.  Across  the  back  on  the  outside, 
opposite  the  shoulder  and  mid-thigh  positions,  two  rope  loops  for  use 
as  handles  are  attached.  Along  the  back  on  the  outside  from  bottom  to 
top,  where  it  ends  in  a  loop  for  vertical  transport  by  block  and  tackle, 
a  rope  is  attached  in  such  wise  as  to  insure  the  greatest  measure  of 
security  and  support.  To  the  inside  where  the  occiput  rests  a  band  for 
supporting  the  head  by  folding  over  the  forehead  is  attached. 

This  stretcher  is  comparable  with  the  "apron"  stretcher  described 
in  Vol.  IV.,  with  respect  both  to  use  and  idea,  and  has  been  compared 
with  it  by  May,  point  by  point,  to  the  undeniable  advantage  of  the  bam- 
boo stretcher,  particularly  as  regards  flexibility  (an  important  feature 
under  some  circumstances  aboard  ship)  and  durability.     One  of  the 
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disadvantages  of  both  these  stretchers,  though  not  so  prominent  in  the 
bamboo  as  the  apron  stretcher,  is  the  danger  of  interfering  with  the 
respiration,  which,  in  cases  of  shock  so  common  in  the  wounds  of  naval 
warfare,  would  be  a  matter  of  serious  consideration.  This  fault  camiot 
be  found  with  the  Stokes  ''splint  stretcher,"  which  it  is  beheved  still 
holds  its  position  of  supremacy  among  devices  of  this  class.  One  of  its 
very  important  advantages,  not  specifically  mentioned  in  Vol.  IV.,  but 
deserving  of  such,  is  the  sanitary  opening  to  be  seen  about  the  middle 
of  the  device  in  the  illustration  on  page  1067  of  that  volume. 

Hospital  Ships. — In  an  admirable  and  comprehensive  article  re- 
cently published,  PleadwelP^  discusses  the  rules  that  will  govern  the 
conduct  of  hospital  ships  in  the  exercise  of  their  functions  as  enjoined 
upon  a  signatory  state  by  the  provisions  contained  in  the  10th  Conven- 
tion of  the  Second  Hague  Conference  of  1907.  This  article  represents  a 
full  exposition  of  the  main  features  of  the  convention  above  mentioned, 
studied  in  connection  with  and  adjusted  to  the  situations  imposed  by 
the  term  of  the  various  problems  of  naval  warfare,  especially  belligerent 
activities  far  distant  from  base.  The  reader  is  referred  to  this  article, 
which  should  be  read  in  full. 

Dr.  zur  Verth^^  has  also  recently  contributed  a  valuable  article  on 
this  subject  (published  translation  in  The  Military  Surgeon,  Vol.  XXX., 
No.  4),  to  which  the  reader  is  referred.  He  presents  a  number  of  old 
arguments  in  a  new  and  telling  light  and  also  exposes  a  number  of  new 
reasons — economic,  professional,  and  military — for  making  this  pro- 
vision. He  emphasizes  the  need  of  hospital  ships  built  for  the  purpose 
(not  converted),  in  service  not  only  for  peace  duty,  but  in  order  that  com- 
plete hospital  provision  may  be  ready  to  hand  for  any  initial  belligerent 
activity.  He  then  discusses  the  considerations  and  problems  entering 
into  the  design  of  such  ships  as  regards  the  appropriate  arrangement  of 
space,  the  required  capacity  and  number  of  such  ships  as  against  the 
estimated  list  of  casualities  and  in  face  of  the  varying  circumstances 
of  service,  and  the  medical  or  sanitary  and  civil  personnel. 

The  above  outlined  scheme,  which  involves  the  operation  of  a  num- 
ber of  "  sanitary  ships"  proportionate  to  the  size  of  the  fleet,  does  not 
in  the  least  obviate  the  necessity  of  hospital  ships.  As  already  stated, 
the  sanitary  ships  and  the  other  elements  of  the  scheme  which  involves 
them  are  war  provisions  which  contemplate  the  transporting  of  the 
wounded  under  the  most  favorable  conditions  from  the  battleships  out 
of  the  field  of  belligerent  activity  to  a  sanitary  base.  INIoroover,  the 
sanitary  ships  would  remain  in  the  vicinity  of  the  fleet  or  within  such 
signal  distance  as  would  enable  quick  response  to  a  summons  only  until 
their  errand  had  been  fulfilled  after  an  engagement,  and  would  then  pro- 
ceed with  their  burden  of  wounded  to  the  designated  port,  leaving  the 
fleet  unattended  by  hospital  facilities  unless  a  hospital  shi])  won^  jiresent 
as  an  integral  part  of  the  auxiliary  component  of  the  fleot. 

In  other  words,  hospital  ships  have  lost  none  of  their  importance 
by  the  formulation  of  the  described  newer  scheme  for  after-battle  relief. 
This  scheme  only  affects  the  number  of  hospital  ships  which  would 


HOSPITAL    SHIPS. 


781 


otherwise  be  required  in  time  of  war.  It  accomplishes  the  same  end 
more  expeditiously,  more  efficiently,  and  more  economically.  Each 
fleet  must  still  include  in  its  organization  a  hospital  ship  to  remain  with 
it  or  in  its  vicinity  at  all  times  in  its  evolutions  during  the  long  periods  of 
peace  and  in  the  event  of  war,  and  for  most,  if  not  all,  of  the  same  reasons 
which  were  set  down  at  length  in  the  original  chapter. 


Fig.  375. — An  Apparatus  for  Hoisting  Patients  Aboard  the   U.  S.  Hospital  Ship   "  Solace. 

(Blackwell  in  U.  S.  Naval  Medical  Bulletin,  Vol.  V.,  No.  4.) 

Patient  in  stretcher  hoisted  all  the  way  and  secured. 


At  the  time  the  original  chapter  was  written  the  "  Relief  "  was  the 
hospital  ship  of  the  United  States  Navy.  Since  then  this  ship  has  be- 
come unseaworthy,  and,  although  she  is  still  used  as  a  floating  hospital 
at  one  of  our  stations  in  the  Orient,  her  place  has  been  taken  in  the  fleet 
by  the  "  Solace,"  which  is  "  the  only  available  hospital  ship  in  the  United 
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States  Navy  and  one  of  the  few  in  the  world."*  She,  Hke  the  "  ReUef," 
is  a  converted  merchant  ship,  the  remodehng  plans  of  which  are  an  im- 
provement upon  those  for  and  based  upon  experience  with  the  "  Relief." 
Some  important  features  which  such  a  ship  should  have  are  lacking, 
but  on  the  whole  she  is  comfortable  at  sea  and  has  given  a  fair  degree  of 
satisfaction,  as  much,  indeed,  as  could  be  expected  from  a  vessel  orig- 
inally intended  for  other  uses.  She  is  thoroughly  eciuipped  for  the  work 
of  a  general  hospital,  as  may  be  seen  by  the  following  extract  from  a 
recent  descriptive  article  on  the  "  Solace  ":  " 

"In  the  hospital  department  the  capacity  for  patients  is  stated  as  9  officers, 
each  having  a  separate  stateroom,  and  234  enlisted  men,  for  whom  there  are  in 
place  166  fixed  berths,  the  others  being  provided  for  in  hammocks  and  cots.  There 
are  three  wards  on  the  hurricane  deck,  with  12,  10,  and  8  berths,  used  as  isolation 
wards  for  tuberculosis  and  for  the  diseases  of  childhood,  which  are  nearly  always 
brought  along  by  the  drafts  of  young  recruits  of  our  enlisted  force.  The  hospital 
facilities  include  a  laboratory  with  microscope,  ultramicroscope,  incubator,  labora- 
tory animals,  etc.,  a  special  dark  room  equipped  for  nose,  throat,  and  ear  work,  and 
for  ophthalmoscopic  examinations,  a  light  ophthalmologic  room  with  20-foot  space 
for  vision  testing,  dispensary,  general  operating-room  with  two  glass-topped  tables 
and  fully  equipped  .r-ray  and  electrotherapeutic  room,  well-equipped  dental  office, 
three  strong  rooms  for  insane  and  alcoholic  patients,  two  dressing-rooms,  electrically 
equipped  diet  kitchen,  steam  laundry,  steam  and  formalin  disinfecting  chamber,  and 
refrigerating  morgue. 

"The  disinfecting  chamber  is  large  and  serves  for  linen  and  the  effects  of  patients 
on  board,  and  also  for  material  sent  from  other  ships  or  shore  camps.  In  the  morgue 
the  remains  of  any  men  who  may  die  in  the  fleet  are  received,  embalmed,  and  placed 
in  a  metal-lined  casket,  and  on  request  shipped  at  government  expense  to  the  next  of 
kin. 

"A  dense  air  ice-machine  furnishes  the  ice  required,  even  in  tropical  waters,  and 
supplies  cold  air  to  storage-rooms  with  capacit^^  of  fresh  provision  for  about  six 
weeks.  '  Distillers  '  produce  about  SOOO  gallons  of  fresh  water  dailj-.  On  the  broad 
hurricane  deck  are  wicker  reclining  chairs  for  convalescents,  tuberculous  patients, 
and  others  feeling  the  need  of  a  little  rest  and  relaxation.  On  this  deck  tents  are 
often  pitched  for  special  cases  requiring  isolation,  and  in  pleasant  weather  cots  may 
be  placed  there. 

"An  elevator  facilitates  the  transfer  of  patients  from  the  operating-room  and 
upper  deck  to  the  principal  wards  on  the  main  deck,  or  to  the  .r-ray  room  and  con- 
valescents' ward  on  the  berth  deck,  two  decks  below. 

"Specially  devised  cranes  permit  of  patients  being  hoisted  in  a  Stokes  splint 
stretcher  from  a  boat  alongside  without  discomfort  and  in  a  recumbent  posture,  even 
in  a  seaway. t 

*  Two  hospital  ships  have  been  laid  down  in  England  recently,  it  is  vmderstood, 
for  the  Royal  Navy. 

t  "The  principleof  the  hoisting  apparatus  is  as  follows:  An  arm  extends  out  over 
the  ship's  side  for  8  feet,  with  a  trolley  with  block  and  tackle  attached,  which  trolley 
travels  back  and  forth  on  the  arm.  The  arm  consists  of  a  6-inch  I  beam  secured  to 
three  cross-beams  by  grips,  which  ]iermit  it  to  be  run  out  and  in  as  necessary.  On 
the  outer  end  of  this  beam  is  a  pulley  over  which  is  run  a  gu>-  line  attached  to  the 
trolley,  by  means  of  which  the  trolley  is  run  out  to  the  end  of  the  beam  and  secured. 
The  beam  can  be  run  out  4  feet  or  8  feet  and  secured  to  the  cross-beams  by  jiins. 
The  trolley  has  four  traveling  wheels,  two  in  either  side,  which  run  along  the  lower 
flanges  of  the  I  beam,  and  two  sheaves  below  the  beam,  over  which  the  tackle  runs 
to  the  block.  Below  these  sheaves  is  a  cross-bolt  wliich  engages  and  seciu'es  two 
hooks  on  the  block  when  it  is  haukxl  up.  Then^  is  a  hook  on  the  lower  end  of  the 
block  to  which  the  stretcher  is  secured  by  an  eight-tailed  bridle,  which  has  large  hooks 
on  the  ends  which  easily  snap  on  and  off  the  stretcher. 

"The  most  delicate  and  difficult  mechanism  about  the  apparatus  is  the  device 
for  automatically  hooking  on  and  securing  the  block  to  the  trolley  when  the  block 
is  hauled  up,  thereby  making  the  stretcher  with  the  patient  perfectly  secure  while 
the  trolley  is  being  run  in.     There  are  two  inverted  hooks,  one  on  each  side  of  the 
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"Nine  ordinary  boats  and  two  steam  launches  are  provided,  and  one  of  the 
launches  is  specially  devised  for  convenient  use  as  an  ambulance  boat.  Broad 
gangways  and  large  cargo  ports,  placed  low  in  the  ship's  side,  permit  the  easy  recep- 
tion or  transfer  of  patients  in  calm  water  or  when  alongside  a  wharf. 

"The  Red  Cross  flag  flying  at  the  mainmast  and  the  peculiar  painting  of  the 
ship's  side — white  with  a  green  stroke  1^  meters  in  width  and  running  from  bow  to 
stern — attract  attention,  and  frequently  require  the  explanation  that  they  are  pro- 
vided as  the  distinguishing  marks  of  a  government-owned  hospital  ship,  by  the 
terms  of  the  Hague  Convention  of  1907,  which  extended  the  provisions  of  the  Geneva 
Convention  to  maritime  warfare.  In  the  case  of  a  hospital  ship  fitted  out  by  an 
individual  or  society  the  green  band  is  replaced  by  one  of  red." 

VII.  Landing  Forces. — The  frequent  call  for  expeditionary  service 
from  a  single  ship,  chvision,  or  fleet,  with  the  object  "of  effecting  a  sur- 
prise, seizing  a  position,  or  punishing  uncivilized  tribes,"  places  the 
navy  under  the  necessity  of  formulating  a  plan  and  maintaining  and 
drilling  a  definite  organization  for  land  operations,  either  in  an  inde- 
pendent capacity  or  in  co-operation  with  the  army,  so  that  when  the 
moment  for  action  arrives  nothing  will  be  left  to  chance.  As  occasion  for 
such  expeditionary  service  has  developed  and  will  in  the  future  arise 
more  often  than  otherwise  at  times  of  local  disturbances,  when  the  navy 
as  a  whole  may  be  said  to  be  on  a  peace  footing,  i.  e.,  when  the  ships 
themselves  are  not  required  to  engage  in  hostile  activities  with  an  op- 
posing sea  force,  it  is  clear  that  the  organization  and  equipment  of  the 
medical  contingent  of  the  landing  party  must  be  based  upon  the  usual 
available  personnel  and  outfit.  At  the  same  time  the  organization  must 
be  susceptible  of  rapid  expansion  in  time  of  war,  when,  presumably,  the 
complement  of  medical  officers  and  of  the  hospital  corps  would  be 
doubled,  or  at  least  greatly  increased,  and  when  circumstances  might 
demand  and  the  exigencies  of  the  service  permit  co-operation  with  the 
army.  In  this  connection  it  must  be  borne  in  mind  also  that  the  marine 
corps  is  a  branch  of  the  navy  for  whose  physical  welfare  the  medical 
department  of  the  navy  is  responsible,  and  in  whose  independent  move- 
ments the  medical  department  of  the  navy  must  be  fully  prepared  to 
take  part.  In  the  event  of  war  and  the  consequent  larger  movements 
of  land  forces,  or  in  case  of  a  demand  for  combined^intervention  on  for- 
eign shores  for  the  protection  of  life  and  property  against  uncontrolled 
massacre  and  other  acts  of  violence  by  unorganized  revolutionary  mobs, 
or  against  mutinous  rebellion  by  disaffected  soldiers,  the  marine  corps, 
as  in  the  past,  would  operate  in  battalion  or  in  regimental  detachments. 
This  would  involve  a  complete  medical  formation  and  outfit  for  service 
which  in  every  detail  would  conform  to  that  required  by  the  army  medical 
corps  in  the  field,  and  in  which  the  "  lines  of  assistance  "  would  be  paral- 

upper  part  of  the  block.  When  the  block  is  hauled  up  these  hooks  impinge  against 
a  cross-bolt  in  the  lower  part  of  the  trolley.  They  act  as  inclined  places,  and  as  the 
block  is  pulled  higher  they  are  tilted  out  until  their  points  are  clear  of  the  bolt,  when 
they  resume  their  vertical  position.  The  hoisting  line,  or  purchase,  is  then  eased  off, 
and  the  hooks  catch  securely  on  the  cross-bolt  and  the  trolley  is  run  in  by  hauling 
on  the  purchase. 

"Four  men  are  required  for  operating  the  apparatus;  one  to  handle  the  guide- 
line which  controls  the  stretcher  and  keeps  it  from  swinging  or  turning;  one  to  handle 
the  loose  end  of  the  purchase  and  also  the  guy-line  which  runs  the  trolley  out  and 
secures  it;  two  to  hoist  the  patient  by  hauling  on  the  purchase."^ 
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lei,  as  tabulated  under  "  Posts  for  the  Wounded."  In  co-operating  with 
the  army  it  would  probably  be  desirable  to  translate  the  four  strictly 
battleship  divisions  of  the  scheme  of  stations — now  become  shore 
stations — into  terms  used  by  the  army.  In  the  rear  of  the  troops  and 
near  the  firing-line,  though  under  cover  of  terrain  or  other  form  of  protec- 
tion, there  would  be  mobile  relief  parties  (regimental  aid);  further  in  the 
rear  and  out  of  the  danger  zone  or  under  cover,  but  "  as  near  the  front 
as  the  terrain  and  the  military  situation  will  permit,"  relief  stations 
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Fig.  .376. — Akr.\ngement  of  Dressing  Stations  and  of  Lines  of  Communication  and  Assistance 
FOR  Landing  Parties  in  the  Field. 


(field  dressing  stations) ;  still  farther  back  on  the  route  of  conununication 
and  in  efficient  relation  to  the  relief  stations,  but  out  of  the  danger  zone, 
primary  stations  (field  hospitals),  and  at  the  end  of  the  first  stage  of 
transport  or  evacuation  the  secondary  station  (evacuation  hospital). 
This  arrangement  presupposes  operations  to  be  carried  on  at  a  consider- 
able distance  from  the  base,  and  a  numerically  adequate  sanitary  corps, 
which  latter  would  certainly  not  be  the  case  if  the  expedition  was  or- 
ganized from  one  ship.     "  The  idea,  however,  that  a  fixed  succession  of 
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stations  should  be  carried  out  must  be  emphatically  combated,  as  it 
might  often  happen  that  a  combination  of  at  least  two  stations  would 
offer  a  decided  advantage. "^^  For  example,  the  ship  itself  would  always 
serve  as  the  base  hospital,  but  it  might  and  often  would  combine  the 
duties  of  the  secondary  station  (evacuation  hospital).  Indeed,  it  is  not 
possible  to  formulate  precise  regulations  covering  these  matters.  The 
proper  disposition  and  location  of  the  medical  forces  depend  inevitably 
upon  the  tactical  movements  and  operations  of  fighting  troops  as  em- 
ployed in  a  "  rencounter,  planned  attack,  or  defense."  "  It  is  inadvisable 
even  to  attempt  at  the  beginning  to  indicate  locations  of  dressing  stations 
or  field  hospitals  as  long  as  it  cannot  be  foreseen  whether  the  position 
can  be  maintained  and  where  the  severe  action  will  develop."  ^^  The 
surgeon  cannot  afford  to  act  too  hastily,  and  must  exercise  discretion  in 
establishing  his  dressing  stations,  for,  although  "  the  work  of  rescue 
should  theoretically  begin  within  the  danger  zone  and  during  the  course 
of  the  engagement,  the  type  of  engagement,  character  of  terrain,  and 
transportation  facilities  for  the  wounded  all  influence  the  disposition 
of  the  units  and  the  extent  of  the  arrangement  of  aid  and  dressing 
stations."  Under  any  circumstances  it  may  prove  necessary,  as  on  board 
ship,  to  delay  relief  measures  until  after  battle,  although  this  would  not 
apply  in  battles  of  more  than  one  day's  duration.  It  is  certain  that  the 
ambulance  service  would  be  difficult  and  inadequate  because  of  the  lack 
of  wheeled  litters  and  the  dearth  of  carriers.  There  should  be  accord- 
ing to  army  organization  no  less  than  5  men  in  the  medical  contingent  for 
every  100  men  of  the  force  landed,  but  this  is  impossible  in  the  navy, 
and  2  per  cent,  is  modestly  stipulated  as  the  desired  proportion  in  ex- 
peditionary forces.  "  The  situation  must  be  dealt  with  as  best  it  may. 
Carts  may  be  seized  by  the  belligerents,  navigable  streams  utilized,  and 
extra  details  for  stretcher  service  obtained.  But  whatever  devices  be 
exploited,  the  means  for  transporting  the  wounded  to  the  rear  and  then 
back  to  the  ship  during  retreat  will  remain  a  source  of  serious  concern 
to  the  medical  department. "^^ 

The  United  States  naval  medical  and  surgical  outfits  for  expedition- 
ary enterprises  are  well  adapted  for  field  service,  some  of  the  equipment, 
"  as  the  first-aid  packet  and  the  hospital  corps  pouches,  being  even  more 
suitable  for  use  on  shore  than  on  ships."  Steps  are  being  taken  by  the 
Bureau  of  Medicine  and  Surgery  of  the  Navy  Department  to  perfect  the 
expeditionary  outfit,  particularly  in  the  direction  of  reducing  weight 
and  obtaining  compactness,  though  at  the  same  time  adding  to  the  sup- 
plies, especially  dressings. 

Of  course,  the  different  character  of  the  weapons  employed  in  land 
operations  alters  the  type  of  wound  encountered,  the  small-bore,  jacketed 
bullets,  which  at  the  usual  range  of  fire  tend  to  perforate  cleanly,  causing 
in  the  neighborhood  of  90  per  cent,  of  the  casualties.  Many  of  the 
victims  of  this  type  of  wound  are  not  actually  disabled,  and  hence  the 
greater  need  of  prompt  and  active  first  aid.  There  is  not  the  proneness 
to  suppurate  that  is  commonly  seen  in  shell  wounds,  and  in  most  cases 
the  first-aid  packet  will  serve  as  a  permanent  dressing. 
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As  at  sea,  so  on  land,  "  the  basis  of  the  organization  of  the  medical 
department  for  war  is  the  military  necessity  of  maintaining  the  highest 
possible  effective  strength  of  .  .  .  (the  fighting  force),  and  of  relieving 
it  of  its  encumbrance  of  sick  and  wounded.  The  first  purpose  is  accom- 
plished, as  far  as  battle  service  is  concerned,  by  the  early  treatment  of 
the  wounded,  especially  those  who  may  be  expected  to  recover  and  re- 
sume duty  within  a  short  period  of  time,  and  by  sustaining  the  morale  of 
troops  by  assuring  proper  care  of  the  unfortunate  wounded;  the  second, 
by  rapidly  evacuating  all  non-effectives  from  the  zone  of  operations, 
thereby  enhancing  the  mobility  of  the  land  force." 
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CHAPTER  CXLl. 

TROPICAL  SURGERY.* 

By  Walter  D.  McCaw,  M.D., 

United  States  Army. 

The  general  subject  of  surgery  in  the  tropics  calls  for  no  further 
discussion  (see  Chap.  LXVIIL,  Vol.  IV.,  p.  1075),  but  in  the  last  four 
years  some  important  discoveries  have  been  made  in  the  etiology  and 
pathology,  and,  to  a  less  extent,  in  the  treatment  of  some  of  the  diseases 
included  in  this  work  under  the  head  of  "  Surgical  Diseases  of  the  Trop- 
ics." So  rapid  has  been  the  progress  in  the  study  of  disease  causation 
and  transmission  that  it  is  impossible  for  a  busy  physician  to  keep  up 
with  the  work  of  the  many  naturalists,  bacteriologists,  protozoologists, 
and  physicians  who,  all  over  the  world,  are  daily  adding  to  our  under- 
standing of  heretofore  mysterious  maladies.  An  attempt  to  set  forth 
very  briefly  the  advances  made  in  the  knowledge  of  those  diseases  of 
special  interest  to  surgeons  will  here  be  made,  with  just  a  hint  as  to  the 
wonderful  promise  for  the  future  offered  by  what  has  alreadj^  been  ac- 
complished. 

Leprosy. — It  has  been  usually  admitted  since  the  discovery  of  the 
bacillus  of  leprosy  that  a  full  knowledge  of  the  disease  and  a  reasonable 
hope  for  a  satisfactory  method  of  treatment  would  depend  upon  success 
in  obtaining  this  most  obdurate  germ  in  pure  culture  and  by  laboratory 
study  "  in  vivo  "  and  "  in  vitro."  Clegg,^  by  using  a  medium  in  which 
amebse  and  bacteria  were  made  to  grow  in  symbiosis,  succeeded  in  ob- 
taining pure  cultures  of  acid-fast  organisms  from  leprous  spleens  and 
young  nodules  from  the  skin.  The  bacilli  grow  well  immediately  around 
the  living  amebse,  and  the  cultures  are  then  freed  from  amebse  and  the 
symbiotic  organisms  by  heating.  After  a  few  days  pure  cultures  of  the 
Bacillus  leprae  appear,  which  then  thrive  well  alone.  The  work  of  Clegg 
and  the  identity  of  the  acid-fast  bacillus  which  he  obtained  in  pure  cul- 
ture with  the  Bacillus  leprae  have  been  fully  confirmed  by  Brinckerhoff 
and  others  in  Hawaii.  Sugai^  demonstrated  that  inoculation  of  Bacillus 
leprae  in  Japanese  dancing  mice  was  followed  not  only  by  growth  at  the 
site  of  inoculation,  but  by  generalized  leprosy  throughout  the  animal's 
body.  DuvaF  succeeded  in  growing  the  bacilli  with  amebae  alone,  then 
in  an  artificial  medium  containing  some  of  the  products  of  cell  metabolism 
(tryptophan,  cystein,  leucin,  etc.),  and,  finally,  after  the  organism  had 
become  habituated  to  artificial  media,  growths  were  obtained  upon  or- 
dinary laboratory  media  such  as  blood-agar  and  serum-agar.  It  is, 
*  Supplementary  to  Chapter  LXMIL,  \o\.  IV.,  p.  1075. 
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therefore,  still  very  difficult  to  start  a  growth  of  the  Bacillus  leprae  from 
the  diseased  tissues,  but  once  accustomed  to  its  new  environment, 
cultures  of  the  organism  are  obtained  and  carried  on  indefinitely  without 
trouble,  each  transplantation  taking  only  a  few  days  to  mature.  Duval 
and  Gurd^'  ^  produced  generalized  lesions  in  dancing  mice  and  also  in 
monkeys  from  the  pure  culture.  Cultivation  of  the  organism  from  the 
nasal  mucus  is  harder  to  effect,  ]3ut  in  2  cases  was  successful.  The 
persistence  of  viable  germs  outside  of  the  leper's  body  is  shown  by  the 
fact  that  the  bacilli  can  be  cultivated  from  bits  of  infected  tissue  kept 
at  room-temperature  in  salt  solution  for  over  eight  months. 

On  the  whole,  the  recent  experiments  strengthen  the  hypothesis 
that  leprosy  is  frequently  transmitted  by  nasal  discharges  which,  it 
may  be,  remain  infective  for  months  and  contaminate  rooms  inhabited 
by  lepers  and  articles  handled  by  them.  The  point  of  inoculation  is 
probably  in  the  nasopharynx  in  most  cases.  There  is  evidence  that  in- 
oculation through  the  skin  may  occur  without  a  manifest  lesion  at  the 
site  of  entrance.  The  importance  of  segregation  of  patients  in  a  com- 
munity is  to  be  emphasized,  but  the  reasons  for  the  rare  and  apparently 
difficult  transmission  of  leprosy  from  man  to  man,  in  spite  of  the  fact 
that  lepers  discharge  myriads  of  germs,  and  that  some  at  least  are  viable 
for  months  outside  of  the  body,  have  not  as  yet  been  discovered.  The 
possibility  of  insect  transmission  receives  some  support  from  the 
observations  of  Long^  in  South  Africa,  who  has  found  quite  constantly 
that  bedbugs,  allowed  to  bite  lepers,  carry  the  Bacillus  leprae  in  the 
alimentary  tract. 

As  of  the  innumerable  bacilli  found  in  leprous  tissue  only  a  small 
number  are  demonstrably  alive,  it  is  well  to  notice  an  observation  of 
Unna,^  who  describes  a  method  of  double  staining,  by  which  the  old 
bacilli  are  stained  yellow,  and  the  young  organisms,  presumably  living, 
are  stained  blue. 

In  the  treatment  of  the  disease  no  real  advance  has  been  recently 
made.  The  successful  isolation  of  the  germ  in  pure  culture  offers  a  hope 
that  an  effective  remedy  may  be  prepared  from  the  bacilli.  Those  who 
have  done  most  in  developing  the  laboratory  study  of  the  germ  are 
working  steadily  toward  the  production  of  immunity  and  the  preparation 
of  material  for  diagnostic  and  curative  purposes,  but  as  yet  no  authori- 
tative statement  has  been  made  of  the  practical  value  of  the  many 
preparations  attem.pted. 

Deyke,-  of  Constantinople,  isolated  from  leprous  nodules  and  con- 
tinued in  pure  culture  a  streptothrix  which  he  named  Streptothrix  lep- 
roides.  He  claims  no  demonstrable  relationship  between  this  organism 
and  the  Bacillus  leprae,  but  states  that  the  streptothrix  contains  a  sub- 
stance which  exerts  a  powerful  influence  on  whatever  excites  the  disease. 
He  obtained  from  the  streptothrix  a  peculiar  neutral  fatty  material, 
which  he  named  nastin.  Used  experimentally  on  lepers,  nastin  was 
found  to  produce  very  decided  and  sometimes  violent  reactions,  con- 
stitutional as  well  as  local,  but  a  solution  of  nastin  in  benzoyl  chlorid 
(nastin  B)  injected  in  the  tissues  provokes  no  unpleasant  symptoms,  and 
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within  limitations  has  apparently  exerted  beneficial  effects  on  some  cases 
of  leprosy.  Well-marked  lepromata  are  resistant  to  the  remedy,  but 
other  skin  lesions,  ulcers,  and  even  extensive  infiltration  have  been  ob- 
served to  heal  or  disappear.  As  usual,  on  the  appearance  of  a  new 
remedy,  favorable  reports  on  the  use  of  nastin  were  at  first  very  numer- 
ous. Later  reports  in  many  cases  failed  to  confirm  the  value  of  the 
remedy,  which,  however,  is  still  used  in  the  East.  The  use  of  the  x-rays 
in  leprosy  has  proved,  on  the  whole,  a  failure,  although  there  is  no  doubt 
that  some  nodules  disappear  under  the  treatment.  The  ancient  remedy, 
chaulmoogra  oil,  in  connection  with  hot  baths,  strychnin,  tonics,  and 
generous  diet,  still  remains  the  least  disappointing  treatment  in  leprosy. 
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Oriental  Sore. — Further  research  into  the  nature  of  Oriental 
sore,  the  best-known  and  most  widely  spread  of  the  so-called  endemic 
ulcers,  has  done  much  to  clear  up  the  subject.  Three  types  of  the 
disease  are  now  recognized:  Non-ulcerating  sore,  a  superficial  ulcer, 
and  the  deep-seated  Oriental  boil.  The  organism  found  in  the  lesions 
have  been  differentiated  as  a  species  from  those  of  the  same  genus  caus- 
ing kala-azar.  They  are  placed  in  the  genus  Leishmania  of  the  family 
of  Herpetomonidse.  Leishmania  tropica,  the  species  found  in  Oriental 
sore,  will,  in  all  probability,  be  found  to  include  several  varieties  which 
may  also  be  pathogenically  different,  and  thus  account  for  the  decided 
differences  in  the  skin  lesions. 

Wenyon,  who  studied  Oriental  sore  in  Bagdad  where  it  is  omni- 
present and  known  as  the  "  date  boil,"  states'*  that  nearly  all  the 
children  of  the  city  have  the  disease  between  the  ages  of  one  and 
three  years,  and  are  afterward  considered  immune  for  life.  There  is 
usually  a  single  sore,  but  two,  three,  or  even  four  are  not  very  uncom- 
mon. The  duration  is  about  one  year,  and  the  lesion  upon  healing  leaves 
a  very  characteristic  scar  which  is  to  be  observed  upon  the  majority  of 
the  inhabitants.  The  lesions  usually  make  their  appearance  in  the 
autumn,  suggesting  summer  insects  as  the  means  of  transmission. 
The  sores  are  practically  always  on  exposed  surfaces — the  legs,  arms, 
and  face — and  the  insect  carriers  are  probably  not  lice  nor  fleas,  but 
flies  or  free-living  bugs.  The  carriage  of  Leishmania  by  insects  has 
received  more  direct  proof  by  the  work  of  Patton,  who  found  that  the 
parasites  of  kala-azar  become  flagellated  in  the  alimentary  canal  of  bed- 
bugs, and  of  Carter,^  who  studied  the  organisms  in  7  cases  of  non-ulcer- 
ating Oriental  sore,  and  found  a  very  similar  parasite  in  the  alimontary 
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canal  of  Erthesina  fullo,  a  pentatomid  bug,  widely  distributed  in  India, 
which  often  enters  houses  and  is  a  blood  sucker. 

The  virus  of  Oriental  sore  can  be  directly  inoculated  from  man  to 
man,  and  the  lesions  have  been  produced  experimentally  in  dogs  and 
monkeys.  Mechanical  transmission  of  the  virus  from  unprotected  sores 
by  common  flies  must  be  considered  as  not  improbable. 

Allied  genera  of  the  same  family  as  Leishmania  are  Herpetomonas 
and  Crithidia,  flagellated  organisms  parasitic  in  insects.  The  entire 
family  is  also  closely  related  to  the  Trypanosomidse,  the  members  of 
which  are  parasitic  in  vertebrates  and  invertebrates,  and  some  of  which 
cause  fatal  disease  in  man  and  domestic  animals,  being  quite  certainly 
carried  by  blood-sucking  insects. 

In  view  of  the  great  importance  of  the  flagellates  in  human  and  veter- 
inary medicine,  much  attention  is  being  given  to  them  by  protozoologists, 
and  it  would  be  very  desirable  that  more  study  should  be  directed  to- 
ward the  possibility  of  those  that  are  common  intestinal  parasites  of 
insects,  becoming  by  development  capable  of  existence  in  the  body-cells 
of  man  and  the  higher  animals  and  causing  disease. 

Oriental  sore  has  been  reported  in  a  few  instances  from  Brazil 
and  French  Guiana,  and  quite  recently  Darling^  has  reported  a  case  at 
Panama  containing  a  flagellate  closely  resembling  Crithidia.  The 
lesion  followed  upon  the  bite  of  a  tabanid  fly  and  was  apparently  a 
typic  Oriental  sore.  The  sore  had  lasted  four  months  when  it  was  sub- 
jected to  treatment.  It  was  excised  well  beyond  its  margin  and  healing 
resulted  in  about  forty  days. 

The  treatment  of  Oriental  sore  is  seldom  so  radical,  according  to  those 
who  have  had  most  experience  with  the  disease.  An  expectant  plan 
with  simple  dressings  is  usually  adopted.  Benoit  Gonin'^  reports  very 
rapid  results  in  a  series  of  cases  treated  with  permanganate  of  potassium. 
He  softened  and  removed  the  crusts,  washed  the  sore  well  with  anti- 
septic solution,  and  then  filled  it  with  dry  permanganate,  applying  an 
occlusive  dressing  with  collodion.  Healing  under  this  treatment  oc- 
curred in  from  six  to  twenty-one  days,  and  no  ugly  discolored  scars  re- 
sulted. 
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Yaws. — The  organism  Treponema  pertenue,  found  by  Castellani  in 
1905,  is  now  generally  accepted  as  the  specific  cause  of  yaws  or  frambesia 
tropica.  Its  presence  is  constant  in  the  primary  lesions  and  in  the  un- 
broken papules  of  the  general  eruption.  It  may  also  be  found  in  the 
spleen,  the  lymphatic  glands,  and  in  the  bone-marrow.  The  blood  is 
infectious,  as  it  may  reproduce  the  lesion  when  inoculated,  but  as  yet 
the  organism  has  not  been  microscopically  shown  in  the  blood.  Inocu- 
lation of  yaws  from  one  human  subject  to  another  has  been  repeatedly 
demonstrated  in  the  last  fifty  years,  and  more  recently  monkeys  and 
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rabbits  have  been  inoculated  and  the  infection  carried  on  throuj^h  a 
scries  of  animals.     Nichols-  found  that  rabbits  can  be  inoculated  in 


Fig.  377. — Filipino  Scout:  General  Eruption 
OF  Yaws  on  Back. 


Fig.     378. — Yaws    on     Monkey's     Eyebrow. 
(Army  Medical  School.) 
Inoculated  with  infected  tissue  of  rabbit's  tes- 
ticle;   incubation  period,  fifteen   days;  duration, 
thirty-eight  daj'a. 


Fig.  379. — Yaws  Nodule  in  Rabbit's  Testicle. 

(Army  Medical  School.) 

Incubation    period,    thirty-two    days;    duration, 

ten  days. 


Fig.  380. — Treponema  Pertente  from  In- 
fected Rabbit's  Testicle.  X  1500  Giemsa 
Stain.     (Army  Medical  School.) 


the  testicle  with  both  yaws  and  syphilis,  the  lesions  of  the  two  dis- 
eases being  markedly  different.  In  yaws  the  infection  shows  itself 
by  enlargement  of  the  testicle  and  the  presence  of  a  nodule,     lender 
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the  microscope,  necrosis  of  the  tubules  of  the  testicle,  an  infiltration 
with  round  cells  and  a  new  edematous  connective  tissue,  are  seen. 

In  spite  of  the  very  close  resemblance  in  many  ways  of  syphilis  and 
yaws,  the  diseases  are  to  be  considered  as  quite  distinct.  The  mor- 
phologic differences  between  Treponema  pertenue  and  T.  pallidum  are 
very  slight,  and  complement  fixation  occurs  when  a  syphilitic  antigen 
and  the  serum  of  a  yaws  patient  are  used,  but  the  diseases  are  not  mutu- 
ally protective  one  from  another.  There  is  no  reason  to  consider  yaws 
as  ever  hereditary.  Indeed,  parents  are  quite  often  infected  from  their 
children.  The  disease  is  very  common  in  childhood,  and  nursing 
mothers  frequently  develop  the  initial  lesion  on  the  mammae  from  suck- 
ling infected  children.  Castellani^  states  that  in  Ceylon  the  primary 
lesion  sometimes  makes  its  appearance  on  the  trunk  just  above  the 
pelvis  in  native  women  who  have  the  habit  of  carrying  their  children 
astride  of  the  hip.  Probably  a  slight  abrasion  or  wound  of  the  skin  is 
the  point  of  entrance,  and  there  is  no  doubt  that  in  the  vast  majority 
of  cases  direct  contact  is  responsible  for  the  spread  of  the  disease. 

As  to  treatment,  it  is  probable  that  in  salvarsan  we  have  by  far  the 
best  remedy.  Strong^  reports  from  Manila  rapid  and  complete  recov- 
ery under  its  use. 
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Tropical  Dysentery. — In  the  etiology  of  amebic  dysentery  at 
at  least  one  new  species,  Entameba  tetragena,  has  been  proved  to  be 
pathogenic,  and  one  or  two  others  are  probably  so.  The  vexed  ques- 
tion, whether  all  intestinal  amebse  are  not  potentially  pathogenic 
and  whether  many  of  the  numerous  species  existing  in  stagnant  water 
may  not  become  habituated  to  a  parasitic  existence  and  cause  dysen- 
tery, is  as  yet  unsettled.  A  well-marked  case  of  amebic  dysentery,^ 
reported  from  Alaska,  in  a  patient  who  had  been  for 'years  in  the  country 
and  never  in  the  south,  is  suggestive.  During  the  recession  of  the 
spring  floods  of  the  Yukon  River  the  banks  became  swampy  with  pools 
of  standing  water,  from  which  this  patient  had  often  drunk.  Amebic 
dysentery,  rare  even  in  temperate  climates,  is  practically  unknown  in 
the  Arctic  regions,  and  in  this  case  contamination  of  the  water  by 
dysenteric  discharges  seems  to  be  excluded. 

The  surgical  treatment  of  chronic  dysentery  by  local  applications 
or  irrigations,  with  or  without  an  artificial  opening  into  the  bowel,  has 
practically  supplanted  the  use  of  drugs  given  by  the  mouth.  Ipe- 
cacuanha is  undoubtedly  the  most  useful  drug  in  amebic  dysentery, 
and  in  the  exacerbations  which  occur  in  the  course  of  the  chronic  form 
it  promptly  removes  the  organisms  from  the  stools  and  relieves  the 
painful  symptoms.  In  India  it  is  considered  the  remedy  "  par  excel- 
lence "  for  the  torpid,  painful  liver  accompanying  dysentery  and  as  a 
preventive  of  liver  abscess.     The  drug,  used  in  the  form  of  powder, 
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must  be  given  in  large  doses  to  be  effective,  and,  as  vomiting  should  by 
all  means  be  prevented,  it  is  best  to  administer  it  in  boluses  coated 


Fig.  381. — Colon.     Multiple  Ulcerations  in  Severe  Chronic  Amebiasis.     (McDill.) 


with  salol,  which  is  not  acted  upon  in  the  stomach,  so  that  the  remedy 
may  reach  the  bowel  without  causing  nausea.     Ipecacuanha  may  also 


Fig.  382. — Liver.     Solitary  Superficial  Amebic  Abscess,  Outer  Surface,  Right  Lobe.    (McDill.) 


be  given  by  high  enema,  and  in  one  case  on  the  Isthmus  of  Panama, 
reported  by  Brem  and  Zeiler,  a  cure  was  obtained  by  administering  the 
drug  in  doses  of  45  grains  in  starch  emulsion  directly  to  the  colon  after 
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an  appendicostomy.  For  high  irrigation  by  the  rectum  or  after  appen- 
dicostomy,  quinin  solution  in  warm  sterile  salt  solution  is  to  be  pre- 
ferred. Storck''  recommends  hot  irrigations  of  a  solution  of  copper 
sulphate  (1:  10,000)  as  hot  as  can  be  borne. 

The  operation  of  appendicostomy,  used  also  for  many  other  condi- 
tions, such  as  chronic  constipation  with  auto-intoxication,  mucous 
colitis,  and  even  for  the  purpose  of  introducing  nourishment  in  cases 
of  inoperable  gastric  cancer,  is,  in  properly  selected  cases  of  amebic 
dysentery,  the  only  satisfactory  method  of  directly  reaching  the  dis- 
eased parts.  Not  the  least  advantageous  feature  of  treatment  through 
an  artificial  opening  is  the  great  relief  it  gives  to  distressing  neurasthenic 
symptoms.  In  a  few  cases  of  acute  dysentery  with  threatening  symp- 
toms the  operation  has  been  used  to  save  life.  In  chronic  dysentery 
apparent  cures  are  often  obtained  and,  at  least,  there  is  always  very 
great  improvement  in  the  condition  of  the  patient. 


Fig.  383.  Fig.  384. 

Figs.  383,  384. — Pathogenic  and  Parasitic  Entamebas  Found  in  Dysenteeic  Stools.    (McDill.) 

Fig.  383. — Entameba  histolytica  (Schaudinn;.     Fig.  384. — Entameba  histolytica,  variety  tetragena. 


Pettyjohn^  uses  a  modification  of  the  usual  operation,  which  pre- 
sents several  advantages.  An  incision  is  made  3  inches  long,  directed 
downward,  parallel  to  the  fibers  of  the  rectus  muscle  and  f  inch  internal 
to  its  outer  border,  beginning  |  inch  below  the  level  of  the  umbilicus. 
The  rectus  is  well  exposed  and  retracted  and  the  abdomen  opened 
through  the  posterior  tissues.  The  exact  location  of  the  appendix  is 
then  determined  by  exploration  with  the  fingers,  and  over  this  point  a 
vertical  stab-wound  is  made  with  a  straight  bistoury,  having  first 
protected  the  intestines  with  a  thick  gauze  pad  held  to  the  inner  wall 
of  the  abdomen.  The  appendix  is  drawn  through  the  stab-wound 
with  a  narrow  pair  of  forceps  until  the  intestine  is  in  contact  with  the 
abdominal  wall,  and  is  secured  by  a  few  sutures  at  the  opening  in  the 
skin.  The  large  wound  is  then  closed  and  the  appendix  is  cut  off  at  a 
point  1  inch  beyond  the  skin,  and  a  catheter  introduced  at  once.     In 
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this  operation  the  appendix  is  brought  out  over  its  exact  site  and  the 
intestine  is  in  direct  contact  with  the  belly  wall,  securing  a  straight 
passage  without  danger  of  stretching  the  appendix.  The  exploratory 
wound  is  aseptic  and  can  be  completely  and  permanently  closed,  while 
there  is  not  the  danger  of  hernia,  which  must  be  considered  where  the 
appendix  is  sutured  in  a  large  abdominal  wound.  The  irrigations  can 
be  begun  at  once. 

Amebic  Abscess. — Abscess  of  amebic  origin,  other  than  that 
of  the  liver,  has  been  heretofore  looked  upon  as  very  rare.  In  the 
lung,  with  or  without  direct  communication  with  abscess  of  the  liver, 
it  is,  indeed,  not  very  uncommon.  In  a  few  cases  the  lesion  has  been 
found  in  the  spleen  or  in  the  perirenal  region.  Cerebral  abscess, 
however,  must  now  be  considered  as  not  a  very  infrequent  occurrence 
in  amebiasis,  and  one  that  has  evidently  been  often  overlooked.  Kar- 
tulis^  states  that  in  Egypt  out  of  184  hepatic  abscesses  treated  in  hospi- 
tal, 7  were  complicated  with  cerebral  abscess,  and  from  200  cases  out- 
side, 4  brain  abscesses  were  observed,  or  about  3  per  cent,  of  all  cases. 

Amebic  abscess  of  the  brain  is  invariably  a  complication  or  a  sequel 
of  a  like  lesion  of  the  liver,  and  is  formed  in  much  the  same  way,  being 
irregular  in  contour  and  without  recognizable  abscess  wall.  Living 
amebae  are  found  in  the  pus,  and  especially  in  the  partiall}^  necrosed 
tissues  surrounding  the  abscess.  Meningitis  is  usually  absent.  The 
symptoms  are  those  of  cerebral  abscess  in  general,  with,  perhaps, 
greater  intracranial  tension  than  usual  and  consequently  more  severe 
headache.  Jacob^  reports  2  cases  treated  surgically.  In  both,  the 
patients  had  chronic  dysentery  followed  by  hepatic  abscess,  success- 
fully evacuated  by  the  transpleural  route.  The  patients  were  ap- 
parently convalescent  and,  indeed,  almost  well  when  the  cerebral  symp- 
toms were  ushered  in  by  headache  of  extreme  severity.  As  soon  as  the 
brain  abscesses  could  be  correctly  localized  they  were  evacuated,  but 
death  resulted  in  both  cases. 
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Elephantiasis. — The  causation  of  elephantiasis  is  still  a  matter  of 
dispute,  and  many  cases  of  the  disease  are  reported  certainly  not  of  tro]")- 
ical  origin,  with  no  history  of  filarial  infection  and  where  the  organisms 
cannot  l^e  demonstrated  in  the  blood.  The  presence  of  a  special  germ 
causing  the  recurrent  attacks  of  local  inflammation  and  fever  which 
so  closely  resemble  erysipelas  has  been  claimed  by  Le  Dantec,''*  ^  who 
found  a  diplococcus  obtained  by  blistering  the  affect-ed  parts  and  also 
in  the  blood  during  acute  exacerbations.  He,  therefore,  considers 
elephantiasis  to  be  a  chronic  dermatitis  due  to  this  "  dermococcus." 
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and  an  occasional  secondary  infection  with  streptococcus  producing  the 
erysipeloid  attacks.  Obstruction  to  lymph  circulation  undoubtedly 
plays  a  part  in  the  production  of  the  condition,  but  this  obstruction  is 
not  necessarily  filarial,  although  probably  so  in  the  endemic  elephan- 
tiasis of  the  tropics.  Elephantiasis  of  the  scrotum  is  only  cured  com- 
pletely by  removal  of  all  the  diseased  tissue,  for  if  any  is  left  the  blubbery 
material  begins  again  to  be  formed  at  the  site  of  operation.  Ele- 
phantiasis of  the  leg  is  usually  considered  incurable,  although  much 
may  be  done  to  reduce  the  deformity  and  enable  the  patient  to  get 
about.  Sir  R.  Havelock  Charles,  formerly  of  Calcutta,  now  of  London, 
in  a  letter  to  the  editor  describes  a  radical  operation  done  by  him  in 
1903  where  the  limb  was  completely  decorticated,  aU  diseased  tissue 
dissected  off  from  the  toes  to  the  knee,  leaving  only  the  skin  of  the  heel 
and  the  sole  of  the  foot.  The  enormous  raw  surface  left  was  grafted 
with  large  patches  of  skin  and  a  recovery  took  place  without  recurrence. 
Before  operation  the  limb  was  treated  by  rest  and  elevation,  local  steam- 
ing with  massage,  and  the  use  of  a  rubber  bandage.  Charles  warns 
against  the  use  of  the  knife  unless  the  operation  is  to  be  a  radical  one, 
such  procedures  as  cutting  away  wedge-shaped  segments  or  partially 
removing  the  diseased  tissue  being  unsurgical  and  of  no  permanent 
benefit.  Judging  from  the  literature  of  the  last  few  years,  the  radical 
operation  has  found  few  or  no  imitators.  Castellani's  method^  of  treat- 
ing elephantiasis  of  the  lower  extremity  has  given  very  good  results 
in  selected  cases.  It  consists  in  complete  rest  in  bed,  bandaging  with  a 
flannel  or  rubber  bandage,  and  the  daily  injection  of  "  fibrolysin," 
which  is  a  mixture  of  thiosinamin  and  salicylic  acid.  The  dose  is  from 
2  to  4  c.c.  in  water,  given  by  deep  injection  into  the  affected  parts  or  in 
the  gluteal  region.  The  bandaging  must  be  done  carefully  and  pads 
placed  underneath  to  increase  the  pressure  on  the  hardest  parts,  and 
for  this  purpose  gauze  bags  filled  with  small  shot  are  used.  The  press- 
ure on  the  whole  limb  must  be  well  distributed,  as  the  parts  with  in- 
sufficient pressure  will  become  swollen.  Most  patients  cannot  stand 
the  rubber  bandage,  which  is  found  especially  useful  in  cases  where  the 
skin  is  hard  and  verrucose.  After  three  to  six  months  of  this  treat- 
ment the  size  of  the  limb  is  much  reduced  and  the  skin  is  elastic  and 
can  be  pinched  into  folds.  Long  strips  of  the  skin  may  then  be  removed 
and  the  wounds  stitched.  The  above  treatment  has  given  only  slight 
and  temporary  benefit  in  recent  cases  with  frequent  attacks  of  fever, 
but  in  old-standing  cases,  where  fever  is  absent  and  the  limb  is  hard  and 
verrucose,  the  effect  is  much  better  and  more  lasting.  The  patients 
should  wear  elastic  stockings  and  occasionally  use  the  rubber  bandage 
after  treatment  to  prevent  recurrence. 

Handley^  treats  elephantiasis  of  the  leg  by  his  operation  of  ''  lym- 
phangioplasty,"  in  which  he  introduces  long  silk  threads  throughout 
the  whole  length  of  the  diseased  skin  until  sound  tissue  with  normal 
lymph  circulation  is  reached.  By  capillary  attraction  the  threads  con- 
duct the  lymph  from  the  region  where  it  is  obstructed  to  where  it  may 
be  removed  by  absorption.     In  the  first  case  treated  by  this  procedure 
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there  was  infection  of  the  thread  tracts  on  the  ninth  day,  considered 
to  be  from  the  special  chplococcus  of  the  disease.  Afterward  a  vaccine 
was  prepared  from  this  germ,  by  which  the  patient  was  immunized  and 
the  lymphangioplasty  was  repeated  with  excellent  results.  DubrueP 
reports  partial  success  with  an  antistreptococcic  serum  of  his  own  prepa- 
ration, and  also  advises  the  administration  of  large  doses  of  perchlorid 
of  iron. 
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CHAPTER  CXLII. 
SURGERY  OF  THE  FEMALE  GENITO-URINARY  ORGANS,^ 

By  E.  E.  Montgomery,  M.  D.,  and  John  M.  Fisher,  M.  D., 

Philadelphia. 

Surgery  of  the  Vulva  and  Vagina. 

By  John  M.  Fisher,  M.  D., 

Philadelphia. 

The  anatomy  and  functions  of  the  investing  tissues  of  the  pelvic 
organs,  as  well  as  the  varieties,  immediate  clinical  significance,  remote 
consequences,  and  treatment  of  the  diseases  and  injuries  of  the  vulvo- 
vaginal structures  presented  in  the  preceding  volume  (Vol.  V.,  p.  387), 
with  but  few  exceptions,  represent  in  essential  details  the  teaching  upon 
these  important  subjects  to-day.  Certain  advances  in  our  knowledge 
of  the  pathology  and  treatment  of  obstetric  injuries  and  their  mechanic 
sequelae,  however,  merit  further  consideration. 

PUERPERAL  INJURIES   OF  THE  PELVIC   OUTLET. 

The  principles  underlying  the  surgery  of  most  of  these  abnormalities 
are  now  generally  recognized,  and  although  their  practical  application 
has  led  to  the  development  of  a  variety  of  operative  measures  of  variable 
value,  the  advantages  of  the  flap-splitting,  cleavage,  and  resection  pro- 
cedures over  the  denudation  methods  of  Sims  and  Emmet  and  their 
numerous  complicated  modifications  are  fully  apj^reciated  by  gyneco- 
logic surgeons  everywhere. 

Lacerations  and  Relaxations  of  the  Posterior  Vaginal  Wall 
and  Pelvic  Floor. — The  flap-splitting  procedures,  of  which  the  opera- 
tion described  in  Vol.  V.,  p.  440,  is  a  type,  fulfil  the  indications  in  a  large 
proportion  of  instances.  It  has  been  observed,  however,  that  w^hile 
the  integrity  and  functions  of  the  vagina  and  pelvic  floor  are  thus  re- 
stored in  some  cases,  in  others  the  posterior  vaginal  wall  above  the  intro- 
itus  sooner  or  later  again  prolapses  through  the  vulvar  orifice.  This  is 
accounted  for  by  the  detached  relationship  of  the  vagina  to  the  pelvic 
floor  preceding  the  operation,  a  condition  that  is  characterized  by 
prolapse  of  the  vaginal  wall  without  involvement  of  contiguous  struc- 
tures, and  may  occur  independent  even  of  any  lesion  of  the  perineum 
or  pelvic  floor.  Considering  the  structure  involved,  this  form  of  prolapse 
may  well  be  designated  posterior  colpocele. 

1  Supplementary  to  Chapter  LXXI.,  Vol.  V.,  p.  351. 
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To  better  appreciate  the  pathology  of  the  condition,  as  well  as  the 
surgical  indications  for  its  correction,  a  few  words  concerning  its  etiology 
may  prove  of  value. 

In  the  presence  of  certain  abnormal  obstetric  conditions  the  pre- 
senting part  engages  the  vaginal  tube  in  a  fixed  position,  pushing  it  for- 
ward in  the  form  of  a  detached  fold  or  of  a  reduplicated  circular  cuff. 
This  separation  of  the  vagina  from  its  surroundings  becomes  still  more 
pronounced  as  the  levator  loop  retracts  over  the  fetal  head.  The  de- 
fective support  of  the  parts  subsequently  and  the  resulting  subinvolu- 


FiG.  385. — Levator  Muscles  Sutured  Together.     Buried  Suture  Attaching  Vaginal  Flap  to 
Edge  of  Levators.     Crown  Stitch  Along  Free  Edge  of  Vaginal  Flap. 


tion,  together  with  the  venous  stasis  and  varicose  dilatation  of  the  vaginal 
plexus,  soon  lead  to  the  formation  of  redundant  and  prolapsed  vaginal 
structure,  as  indicated  by  the  appearance  of  an  anterior  or  a  posterior 
vaginal  protrusion,  or  both.  If  the  levators  remain  uninjured  and  re- 
tain their  tonicity  the  detached  vaginal  walls  usually  appear  to  be  well 
supported,  and  the  tendency  to  prolapse  may,  at  first  sight,  escape  de- 
tection. But  a  bearing-down  effort  generally  discloses  the  true  con- 
dition of  the  tissues,  or  by  introducing  the  index-finger  the  vagina  above 
the  introitus  may  be  drawn  down  and  everted  or  rolled  out  between  the 
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vulvar  lips  not  unlike  the  reduplicated  sides  of  a  bag  partially  turned 
inside  out.  If,  in  addition,  the  levators  have  been  ruptured  or  over- 
stretched, leaving  a  relaxed  and  gaping  vulvar  orifice,  temporary  sup- 
port of  the  detached  vaginal  wall  is  not  alone  wanting,  but  an  aggrava- 
tion of  the  condition  is  sure  to  follow. 

In  cases  of  this  type  involving  the  posterior  vaginal  wall  the  indi- 
cations are  not  only  to  re-establish,  if  necessary,  proper  pelvic  support  by 
restoring  the  anatomic  integrity  and  functions  of  the  levator  loop,  but 
to  prevent  recurrence  of  the  prolapse  by  attaching  the  vagina  to  the 


Fig.  386. — Transverse  Resection  op  Redundant  Vaginal  Flap. 


more  or  less  fixed  muscular  floor  with  or  without  previous  resection  of  the 
redundant  tissue,  as  may  be  indicated. 

Technic. — All  associated  uterovaginal  abnormalities  demanding  sur- 
gical attention  are  first  corrected.  The  upper  and  outer  caruncles 
on  each  side  are  fixed  with  shepherd's  crook  tenacula.  A  sharp-pointed 
scissors  curved  on  the  flat  is  now  thrust  into  the  tissues  below  the  inner 
side  of  one  tenaculum,  and  a  U-shaped  incision  is  made  following  the 
vulvovaginal  border  to  the  corresponding  point  on  the  opposite  side. 
This  incision  is  deepened  with  scissors  and  by  blunt  dissection  until  the 
connective-tissue  layer,  or  plane  of  cleavage,  between  the  rectum  and 
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vagina  permits  an  easy  separation  of  these  structures  by  gauze  pressure 
or  with  the  fingers  to  the  extent  of  1|  inches  or  more.  The  dissection 
is  continued  downward  and  outward  toward  the  pelvic  wall  on  both  sides 
of  the  rectum  and  vagina  until  the  relaxed  levator  ani  muscles  and  fascia 
are  exposed,  or  until  the  resisting  edge  of  the  intact  musculature  can  be 
felt  (Fig.  133,  p.  439,  Vol.  V.). 

The  vaginal  flap  thus  formed  is  now  seized  with  a  tenaculum  or 
hemostat  and  held  out  of  the  way  by  an  assistant.  Pushing  the  rec- 
tum back  with  the  index-finger  of  one  hand,  which  likewise  acts  as  a 
guide  to  the  edge  of  the  muscle,  the  surgeon,  with  a  medium-sized, 


Fig.  387. — Resection  op  Perineum  and  Entire  Thickness  of  Posterior  Vaginal  Wall. 
Wall  Protruding  Between  Edges  of  Levators. 


Rectal 


strong,  round,  well-curved  needle,  armed  with  No.  1  chromic  catgut, 
picks  up  and  transfixes  the  levator  fibers  and  fascia  from  the  depth  of 
the  wound  on  one  side,  passes  the  needle  across  the  rectum,  and  secures 
a  corresponding  portion  of  the  muscle  and  fascia  on  the  opposite  side. 
Upon  tying  this  suture  both  levators  are  drawn  into  close  apposition, 
overlying  and  obliterating  the  forward  bulge  of  the  rectum. 

The  free  ends  of  this  suture  left  long  are  now  used  for  traction  to 
facilitate  the  introduction  of  an  additional  suture  above  and  another 
below  it.  In  order  to  secure  good  pelvic  support  the  uppermost  suture 
should  be  so  placed  that  a  sense  of  moderate  tension  is  experienced  on 
tying  it. 
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Next  in  order  is  the  disposal  of  the  upturned  vaginal  flap.  In  cases 
of  moderate  prolapse  (those  most  frequently  met  with  in  practice)  very- 
satisfactory  results  may  be  secured  without  any  sacrifice  of  structure. 

As  stated,  fixation  of  the  vaginal  wall  to  the  underlying  muscle  and 
fascia  is  one  of  the  essentials  to  success  in  all  operations  of  this  char- 
acter, and  in  moderate  prolapse  this  is  satisfactorily  accomplished  by 
suturing  the  base  of  the  vaginal  flap,  submucously,  to  the  edge  of  each 
levator  where  it  diverges  from  its  fellow  above  their  line  of  union  (Fig. 
385) .     When  tied  this  suture  not  only  fixes  the  vagina  to  the  pelvic  floor, 


Fig.  388. — Levator  Muscles  Sutured  Together. 
Superficial  Free  Raw  Edges  Within  the 
Vagina  Partly  Approximated.  Buried 
Suture  Attaching  Vaginal  Flaps  to  Leva- 
tors. 


Fig.  389. — Approximation  of  Deep  Peri- 
neal Structures  Over  Sutured  Leva- 
tors. 


but  closes  what  otherwise  would  remain  a  triangular  dead  space  between 
the  vagina  and  the  levators. 

A  catgut  suture  is  now  introduced  at  the  upper  angle  of  one  side  of 
the  wound,  entering  the  skin  J  to  i  inch  from  the  raw  surface,  and  run- 
ning along  the  whole  length  of  the  free  edge  of  the  vaginal  flap,  the 
needle  emerging  at  a  corresponding  point  on  the  opposite  side.  This, 
when  tied,  restores  and  narrows  the  vaginal  entrance.  Three  or  four 
transverse  sutures  are  usually  sufficient  to  close  the  remaining  portion  of 
the  wound  and  complete  the  operation. 

In  the  more  pronounced  cases  of  prolapse  or  where  there  exists  a 
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greater  redundancy  of  vaginal  structure,  more  or  less  of  the  distal 
portion  of  the  vaginal  flap  may  be  removed  by  a  transverse  resection 
(Fig.  386).  The  remaining  portion  of  the  flap  is  then  fastened  to  the 
levators  and  the  wound  closed  as  described. 

The  necessity  for  doing  a  resection  of  the  tissues,  and  the  way  in 
which  it  should  be  done  to  meet  the  demands  in  individual  cases,  de- 
pends upon  the  degree  of  prolapse  and  upon  the  experience  and  judgment 
of  the  surgeon. 


Fig.  390. — Vaginal  Sutures  All  Tie  o.  Super- 
ficial Perineal  Sutures  Introduced  for 
Restoring  the  Anatomic  Integrity  of  the 

BULBOCAVERNOSUS   AND   THE  TrANSVERSUS 

Perinei   Muscles  and  for  Approximating 
Skin  Edges. 


Fig.  391. — Operation  Completed. 


In  all  cases  of  excessive  redundancy  of  vaginal  structure  I  prefer  to 
operate  as  follows: 

The  remains  of  the  hymen  below  the  orifices  of  the  vulvovaginal 
glands  are  fixed  by  shepherd's  crook  tenacula  and  held  by  an  assistant. 
A  tenaculum  forceps  catches  the  skin  at  the  lowermost  point  of  the  exist- 
ing perineovaginal  border  on  a  line  with  the  anus.  This  point  neces- 
sarily varies  in  accordance  with  the  absence  or  presence  of  a  deep  perineal 
tear  involving  the  transversus  perinei  and  bulbocavernosus  muscles. 
The  crest  of  the  prolapsed  vaginal  wall  is  next  seized  with  another  te- 
naculum forceps  and  held  by  an  assistant.  The  position  of  these  four 
fixed  points,  with  the  exception  of  the  last  one,  which  is  usually  situated 
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at  a  higher  level  in  the  vagina,  correspond  with  those  taken  to  outline 
the  Emmet  operation  (Vol.  V.,  p.  435,  Fig.  131). 

The  vaginoperineal  border  is  now  split  with  curved  scissors,  the  recto- 
vaginal structures  are  separated  by  cleavage  with  gauze  or  fingers,  and 
the  levators  with  their  overlying  fascia  are  exposed  as  already  described. 
The  vaginal  flap  is  held  out  of  the  way  while  the  surgeon  transfixes  and 
unites  the  levators.  A  triangular  section  of  the  vaginal  flap  corres- 
ponding in  size  with  the  outlines  indicated  by  the  fixed  tenacula  is  now 
removed.  In  accordance  with  the  condition  and  mobility  of  the  tissues 
and  in  order  to  avoid  undue  subsequent  tension  along  the  line  of  suture 
the  resection  should  be  done  so  as  to  leave  either  a  straight  or  a  more 
or  less  convex  border  of  each  raw  edge  within  the  vagina  (Fig.  387). 

Fixation  of  the  vaginal  wall  is  secured  by  fastening  the  vaginal  flaps 
on  either  side  to  the  levators  with  one  or  two  submucous  sutures 
(Fig.  388). 

The  inferior  fascial  plane,  including  (if  indicated  by  the  resected 
perineum)  the  retracted  transversus  perinei  and  the  bulbocavernosus 
muscles,  are  imbricated  and  sutured  together  to  reinforce  the  pelvic 
floor,  restore  the  musculature  of  the  perineum,  and  to  re-establish  the 
normal  approximation  of  the  vulvar  lips  (Fig.  389). 

The  superficial  structures  may  be  closed  by  a  continuous  or  inter- 
rupted suture  of  chromic  catgut  or  by  a  submucous  stitch,  either  as  a 
coincident  procedure  with  the  approximation  of  the  deeper  structures 
from  above  downward  or  as  a  final  step  in  the  completion  of  the  opera- 
tion (Figs.  390,  391). 

ANTERIOR  COLPOCELE;  COLPOCYSTOCELE;  HERNIA  OF  THE 
BLADDER  OR  TRUE  CYSTOCELE. 

Surgeons  generally  still  apply  the  term  cystocele  to  all  protrusions 
of  the  anterior  vaginal  wall,  irrespective  of  the  structures  involved,  al- 
though, as  first  pointed  out  in  the  preceding  volume,  prolapse  of  this 
portion  of  the  vagina  may  occur  independent  of  any  association  with  the 
urinary  bladder,  forming  a  distinct  entity  recogni:?ecl  and  described  as 
anterior  colpocele,  while  the  designation  cystocele  was  retained  for  all 
cases  where  the  vesical  base  formed  a  part  of  the  vaginal  protrusion. 
More  recent  observations  prove,  however,  that  prolapse  of  the  vaginal 
roof  involving  the  bladder  may  present  itself  in  one  of  two  forms,  either 
as  a  relaxation  of  the  intact  vesicovaginal  septum  which  I  recognize  as  a 
colpocystocele,  or  as  a  hernia  of  the  bladder  through  a  fascial  and  mus- 
cular defect  forming  a  true  cystocele.  Colpocystocele,  unlike  anterior 
colpocele,  always  is  associated  with  other  pelvic  abnormalities  that  have 
preceded  its  development,  and  a  true  cystocele  or  hernia  of  the  bladder 
differs  from  each  of  these  both  pathologically  and  clinically. 

The  differentiation  of  the  three  conditions,  therefore,  is  essential  to 
a  proper  appreciation  of  the  surgical  indications  for  their  correction. 

Anterior  colpocele  occurs  as  a  result  of  certain  obstetric  compli- 
cations that  lead  to  separation  and  prolapse  of  the  vaginal  wall  from  the 
vesical  base  without  disturbing  the  fascial   planes  that  maintain  the 
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anatomic  position  and  normal  relations  of  the  bladder  to  other  pelvic 
structures. 

The  abnormality,  with  but  few  exceptions,  is  met  with  during  the 
first  and  second  decades  of  the  child-bearing  period.  A  coexisting 
lesion  of  the  pelvic  floor  may  or  may  not  be  present,  although  a  lacerated 
or  relaxed  state  of  these  structures  always  aggravates  the  condition,  and 
in  exceptional  cases  bears  a  causal  relation  to  its  development. 

Among  the  distinguishing  features  of  neighboring  structures  is  the 
absence  of  uterine  ptosis;  in  fact,  the  uterus  bears  no  relation  whatever 
to  either  the  production  or  maintenance  of  an  existing  colpocele.  This 
organ  is  usually  found  occupying  a  comparatively  normal  and  well- 
poised  forward  position.  A  retrodeviation  may  exist,  but  the  coincident 
and  pronounced  downward  displacement  of  the  uterus,  so  common  in 
cases  of  colpocystocele,  is  not  present. 

The  prolapsed  vaginal  wall  usually  is  hypertrophied  and  rugous,  and 
careful  palpation  may  disclose  the  mobility  of  the  vaginal  protrusion  be- 
low a  fixed  vesical  floor. 

Residual  urinary  retention  and  its  retinue  of  possible  evils  are  noted 
by  their  absence,  although  an  irritable  condition  of  the  bladder  and  fre- 
quency of  urination  superinduced  by  the  overfilled  and  varicose  vesical 
plexus  are  common  symptoms. 

Treatment. — Resection  of  the  redundant  vaginal  structure  and  clos- 
ure of  the  wound  with  continuous  or  interrupted  sutures  of  chromic  cat- 
gut (Anterior  Colporrhaphy,  Vol.  V.,  p.  442). 

Colpocystocele,  or  prolapse  of  the  entire  thickness  of  the  vesico- 
vaginal septum,  unlike  anterior  colpocele,  is  not  a  primary  condition, 
but  is  secondary  to  and  associated  with  other  pelvic  abnormalities  that 
are  responsible  for  its  development,  of  which  an  indefinite  degree  of 
uterine  prolapse  is  the  most  constant  as  well  as  the  most  important  fac- 
tor, not  alone  as  a  cause,  but  in  maintaining  a  continuance  of  the  condi- 
tion. 

A  relaxed  or  lacerated  pelvic  floor,  by  its  influence  on  the  position  of 
the  uterus,  predisposes  to  its  development,  and  in  cases  where  a  colpo- 
cystocele already  exists  the  abnormality  always  leads  to  an  aggravation 
of  the  condition. 

While  colpocystocele,  like  colpocele,  is  a  sequence  of  certain  ol^stetric 
or  puerperal  complications,  the  former  is  more  gradual  and  more  remote 
in  its  development  than  the  latter,  and  usually  is  encountered  in  the  last 
decade  of  the  reproductive  period,  during  and  following  the  atrophic 
changes  incident  to  the  establishment  of  the  menopause,  becoming  more 
pronounced  and  increasingly  progressive  with  advancing  years. 

The  vaginal  protrusion  constituting  colpocystocele,  although  variable 
in  appearance,  rarely  is  hj^pertrophied,  and  usually  presents  a  more  even 
surface  than  simple  colpocele.  Combined  palpation  with  a  sound  in  the 
bladder  and  a  finger  in  the  vagina  discloses  the  sulcus  formed  by  the  base 
and  posterior  vesical  wall  corresponding  to  the  situation  and  size  of  the 
vaginal  enlargement.  An  irritable  condition  of  the  i^ladder  and  fre- 
quency of  urination,  due  to  the  disturlnnl  circulation  of  the  parts  and 
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residual  retention,  are  frequent  symptoms.  Ammoniacal  decomposition 
of  the  retained  urine  and  phosphatic  formations  resulting  in  cystic  in- 
flammation, while  not  common,  are  among  the  most  distressing  com- 
plications. 

Treatment. — The  treatment  of  colpocystocele  may  be  classified  as 
prophylactic,  palliative,  and  surgical. 

Prophylactic. — Careful  obstetrics  and  the  early  recognition  and  cor- 
rection of  puerperal  lesions  that  lead  to  its  ultimate  development  are 
the  secrets  of  success  in  the  prevention  of  colpocystocele,  and  of  the 
latter  the  most  important  to  be  considered  are  all  those  abnormalities 
that  tend  to  the  production  of  uterine  ptosis,  which,  as  already  stated, 
almost  invariably  is  a  necessary  forerunner  of  the  condition. 

Palliative. — The  palliative  treatment  of  colpocystocele  consists  in 
obliterating  the  slack  and  restoring  the  tension  of  the  vesicovaginal 
septum  by  pushing  the  prolapsed  uterus  backward  and  upward  in  the 
pelvis  to  a  point  above  or  to  as  near  the  normal  level  as  possible,  and  by 
maintaining  it  in  this  position  with  some  form  of  vaginal  support. 

The  means  available  for  the  accomplishment  of  this  purpose  in 
suitable  cases  depend  upon  the  age  of  the  patient,  the  degree  of  uterine 
prolapse,  and  the  condition  of  the  pelvic  floor.  In  women  with  incom- 
plete uterine  prolapse,  during  the  first  and  second  decades  of  the  repro- 
ductive period  and  in  whom  the  pelvic  floor  has  escaped  extensive  in- 
jury, sufficient  elevation  of  the  uterus  to  obliterate  the  colpocystocele 
may  be  secured  by  the  use  of  one  of  the  various  forms  of  self-retaining 
pessaries  recommended  for  the  treatment  of  backward  and  downward 
displacements  in  general,  and  of  these  the  Smith-Hoclge  and  the  Munde 
types  fulfil  the  indications  best. 

Unfortunately,  the  defect  in  the  pelvic  floor  in  the  vast  majority  of 
these  cases,  even  in  young  women,  is  such  that  the  ordinary  forms  of 
retroversion  pessaries  cannot  be  retained.  If  the  levator  loop  has 
been  deeply  lacerated  or  is  relaxed,  but  still  presents  a  shelving  process 
of  intact  muscular  fibers  and  fascia,  above  a  gaping  vaginal  orifice,  even 
in  the  presence  of  complete  uterine  and 
vaginal  prolapse,  the  prolapse  in  many 
cases  may  be  corrected   and  the   colpo-      „.^_ 

cystocele  obliterated  by  the  introduction     JKC. ^^i^i  ^ 

of  what  is  known  as  the  Menge  pessary. 

This  instrument  consists  of  a  ring  with      ^^^fMT'^Kl         4'  ! 

a  fixed  cross-bar  holding  a  detachable       ^^^^^tSmi.J^'  Li 


stem  (Fig.  392). 

The  pessary  is  introduced  with  the  Fig.  392.— menge's  Pessaby. 

stem  in  position.     The  ring  distends  the 

upper  portion  of  the  vagina,  raises  and  supports  the  uterus,  and 
obliterates  the  colpocystocele,  while  the  stem  rests  in  the  vulvo-vag- 
inal  orifice  and  thus  keeps  the  ring  from  turning  over.  The  removal 
of  the  instrument  is  accomplished  by  first  detaching  the  stem  from  the 
cross-bar,  then  turning  the  ring  on  edge,  when  it  is  readily  extracted  with 
the  finger. 
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This  instrument,  however,  precludes  sexual  relations,  and  is  more  par- 
ticularly adapted,  therefore,  to  the  treatment  of  colpocystocele  in  old 
women.  I  know  of  no  conservative  measure  that  has  given  me  more 
satisfaction  in  gynecologic  practice  than  the  use  of  this  form  of  pessary 
in  the  treatment  of  procidentia  and  colpocystocele.  There  is  no  ex- 
aggeration in  stating  that  the  instrument  can  be  utilized  in  no  less  than 
50  per  cent,  of  these  cases.  Women  who  have  passed  the  reproductive 
age  rarely  consent  to  an  operation  for  a  radical  cure  of  the  condition 
after  having  been  properly  fitted  with  one  of  these  instruments. 

The  Menge  pessary  not  only  obliterates  the  vaginal  protrusion  by 
supporting  the  uterus  at  a  higher  level,  but  it  likewise  relieves  the  vulvo- 
vaginal orifice  from  further  distention  by  the  protruding  uterus. 

In  not  a  few  of  those  wearing  the  instrument  the  musculature  of  this 
orifice  sooner  or  later  regains  some  of  its  lost  tone,  and  in  time  becomes 
more  narrowed,  permitting  the  use  of  a  much  smaller  pessary. 

If  the  fascial  and  muscular  support  of  the  lower  segment  of  the 
vagina  has  been  completely  destroyed,  no  form  of  self-retaining  pessary 
can  be  worn,  and  the  only  so-called  palliative  measure  of  any  value  is  the 
use  of  one  of  the  various  forms  of  cup-  and  stem-pessaries,  supported 
by  straps  attached  to  an  abdominal  belt.  Of  all  devices,  this  is  the 
most  objectionable.  The  instrument  always  is  a  source  of  discomfort 
and  irritation,  and  frequently  leads  to  the  formation  of  ulcerative  pro- 
cesses from  friction  and  pressure  that  may  terminate  in  inflammatory 
complications  or  degenerative  changes  of  a  more  serious  character. 

The  contraindications  to  the  use  of  all  forms  of  pessaries,  as  well  as 
the  care  that  should  be  exercised  in  their  employment,  are  referred  to  in 
every  systematic  work  on  gynecology  and  need  not  be  detailed  here. 

Surgical. — Advanced  surgeons  everywhere  are  beginning  to  realize 
that  in  cases  of  pronounced  colpocystocele  there  is  no  form  of  oper- 
ation limited  to  the  anterior  vaginal  wall  that  has  stood  the  test  of 
time,  and  of  the  numerous  cures  reported  in  the  journals  following 
operations  of  this  character  it  is  more  than  probable  that  the  conditions 
antedating  operation,  in  the  vast  majority  of  the  cases,  partook  of  the 
characteristics  of  anterior  colpocele  rather  than  that  of  colpocystocele 
or  of  true  cystocele. 

In  some  of  the  milder  types  of  colpocystocele,  as  it  occurs  in  the  com- 
paratively young,  a  resection  of  the  redundant  vaginal  structure  with 
detachment  and  transposition  of  the  vesical  base  to  a  higher  level 
(Vol.  v.,  p.  442)  may  prove  of  value  for  the  time  being,  but  in  order  to 
avoid  a  recurrence  of  the  condition  later  in  life,  and  with  a  due  regard  for 
the  reproductive  function,  an  operation  for  the  correction  of  the  causal 
factor  (the  uterine  prolapre)  by  one  of  the  various  methods  for  intra- 
abdominal shortening  of  the  round  ligaments  is  likewise  indicated. 

The  greater  frequency,  however,  and  the  more  pronounced  and  more 
progressive  forms  of  the  abnormality  generally  met  with  toward  the 
decline  of  the  reproductive  period  during  and  following  the  climateric, 
demand  surgical  measures  that  involve  not  alone  extensive  plastic  re- 
sections of  the  vaginal  walls  and  cervix,  but  the  utilization  of  the  uterus, 
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now  functionally  useless,  either  as  a  cross-beam  or  base  for  the  support 
of  the  bladder  from  below  by  a  vaginal  procedure,  or  as  a  fixed  stay  for 
holding  up  the  vesicovaginal  septum  from  above  through  an  abdominal 
operation. 

In  cases  of  colpocystocele  complicated  by  new  growths,  malignant 
or  inflammatory  disease,  demanding  supravaginal  or  total  hysterectomy 
(vaginal  or  abdominal),  the  upper  angles  of  the  broad  ligaments  become 
the  most  reliable  fixed  points  for  vaginal  attachment  in  correcting  the 
condition. 

VAGINAL  OPERATIONS. 

Uterine  Interposition. — For  a  description  of  this  operation  in 
its  simplest  form  the  reader  is  referred  to  Vol.  V.,  p.  444.  In  my  expe- 
rience this  is  one  of  the  most  scientifically  conceived  procedures  for  the 


Fig.  393. 


-Resection  of  Proximal  End  of 
piAN  Tube. 


A  Fallo-    Fig.  394. — Partial  Excision  of  Uterus. 
(Watkins.) 

Sutures  introduced  for  fixation  of  resected 
organ  between  vagina  and  base  of  bladder. 

cure  of  colpocystocele  that  has  been  devised.  It  gives  the  best  results 
by  the  shortest  route,  the  least  operative  trauma,  takes  less  time  to 
perform  it,  and  with  the  least  risk  to  the  patient,  compared  with  any 
other  method  at  our  command. 

If  the  operation  is  done  during  the  reproductive  period,  before  intro- 
ducing the  vaginal  fixation  sutures  resection  of  the  proximal  ends  of  the 
tubes  should  be  performed  to  prevent  pregnancy,  as  shown  in  Fig.  393. 
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Ill  cases  of  complete  uterine  prolapse,  when  the  organ  is  large  and  the 
ligaments  are  much  relaxed,  Watkins  recommends  partial  excision  of  the 
uterus  in  its  long  axis.  In  Fig.  394  a  large  portion  of  the  anterior 
uterine  wall  has  been  removed.  The  bleeding  in  this  operation  is  con- 
trolled by  ligating  the  anastomotic  arteries  on  the  sides  of  the  uterus. 
Sutures  are  introduced  through  the  remaining  portion  of  the  uterine 
fundus,  and  the  vaginal  flaps  (as  shown  in  the  illustration),  when  drawn 
taut  (upon  releasing  the  cervix),  place  this  portion  of  the  organ  beneath 
the  vesical  base  near  the  entrance  of  the  urethra.  The  vaginal  wound 
is  closed  by  introducing  stitches  that  incorporate  both  vaginal  and 
uterine  structures. 

In  cases  of  malignant  disease  or  other  disorders  of  the  uterus 
requiring  vaginal  hysterectomy,  the  associated  colpocystocele  is  best 
corrected  by  fastening  the  cut  lateral  angles  of  the  vagina)  vault  to  the 
upper  angles  of  the  broad  ligaments,  as  described  in  Vol.  V.,  p.  497. 

In  all  of  these  operations  restoration  of  the  pelvic  floor  and  posterior 
vaginal  resection,  as  may  be  necessary,  should  be  done  last. 

ABDOMINAL  OPERATIONS. 

All  plastic  work  on  the  cervix,  vesicovaginal  septum,  pelvic  floor, 
and  posterior  vaginal  wall,  as  may  be  indicated,  should  be  performed  be- 
fore the  abdomen  is  opened. 

Ventrofixation  of  the  uterus,  or  the  firm  attachment  of  the  fundus 
of  the  organ  to  the  hypogastric  musculature  of  the  abdominal  wall,  al- 
though the  first  of  the  transperitoneal  operations  for  the  cure  of  uterine 
prolapse  and  cystocele  (colpocystocele),  still  remains  the  operation  of 
choice  with  many  surgeons  (Vol.  V.,  p.  507).  This  procedure  usually 
gives  very  satisfactory  immediate  results,  and  while  their  permanency 
continues  secure  in  a  large  proportion  of  cases,  the  ultimate  failures  are 
by  no  means  numbered  among  the  few.  Even  with  absolute  fixation 
of  the  fundus  the  cervix,  especially  the  supravaginal  portion,  not  infre- 
quently undergoes  hypertrophic  elongation  as  a  result  of  its  relation  to 
the  long  axis  of  the  vaginal  canal,  and  traction  by  the  vaginal  walls 
with  consequent  recurrence  of  the  colpocystocele. 

If,  in  addition  to  the  abdominal  fixation,  however,  the  organ  is 
placed  in  a  more  horizontal  position  by  reduplicating  and  shortening 
the  relaxed  uterosacral  ligaments  (if  accessible  and  sufficiently  developed 
for  the  purpose),  or  by  lifting  the  supravaginal  segment  of  the  cervix  to  a 
higher  level  in  the  pelvis  and  obliterating  Douglas'  pouch  by  suturing 
the  apposed  peritoneal  surfaces,  thus  placing  the  vaginal  cervix  as  high 
up  and  as  far  back  as  possible  in  the  hollow  of  the  sacrum,  at  right  angles 
to  the  vaginal  canal,  so  that  the  anterior  face  of  the  uterine  body  is 
again  indirectly  supported  by  a  properly  restored  pelvic  floor,  a  still 
larger  percentage  of  cures  by  the  abdominal  route  may  be  secured. 

Supravaginal  hysterectomy,  with  fixation  of  the  cervical  stump 
to  the  abdominal  wall,  is  indicated  in  cases  of  colpocystocele  depending 
upon  an  enlarged  prolapsed  uterus  from  any  cause,  excepting  malig- 
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nancy,  associated  with  extraordinary  relaxation  of  its  ligamentous  sup- 
ports. 

Fixation  of  tlie  lateral  angles  of  the  cervical  stump  to  the 

upper  angles  of  the  resected  broad  ligaments  may  be  resorted  to  in 
any  case  requiring  removal  of  the  body  of  the  uterus,  with  good  re- 
sults. 

In  cases  of  malignancy,  or  other  complications  demanding  total 
hysterectomy  by  the  abdominal  route,  the  associated  colpocystocele 
may  be  corrected  by  suturing  the  lateral  angles  of  the  vaginal  fornices 
to  the  upper  angles  of  the  broad  ligament. 

Hernia  of  the  Bladder,  or  True  Cystocele. — True  cystocele  is 
a  hernia  of  the  bladder  through  a  fascial  and  muscular  defect  in  the  vag- 
inal roof,  or,  as  frequently  happens,  occurs  as  a  result  of  atrophy  of  the 
entire  vesicovaginal  septum.  The  former  condition,  unlike  hernia  in 
other  parts  of  the  body,  seldom  presents  any  well-defined  pillars,  while 
the  latter  may  involve  the  tissues  from  the  cervical  junction  to  the  pubes 
and  from  one  ramus  to  the  other. 

The  bulging  vaginal  mucosa  in  these  cases  always  is  reduced  to  ex- 
treme thinness,  and  in  appearance  presents  the  regular  outline  and 
smoothness  of  a  cystic  tumor. 

An  examination  with  a  sound  discloses  a  vesical  sulcus  that  corres- 
ponds with  the  size  and  situation  of  the  vaginal  protrusion.  Symptoms 
of  residual  urinary  retention  are  frequently  present. 

The  uterus  usually  occupies  a  normal  position,  which  in  women 
who  have  passed  the  menopause  is  that  of  moderate  retroversion  with 
slight  descent,  as  compared  with  the  anteverted  and  more  elevated  posi- 
tion of  the  organ  during  the  reproductive  period.  A  lacerated  or  relaxed 
pelvic  floor  usually  is  an  associated  complication,  and  generally  bears 
more  or  less  of  a  causal  relation  to  its  development. 

Hernia  of  the  bladder  usually  occurs  in  women  well  advanced  in 
years.  It  is  rare  before  the  advent  of  the  menopause,  but  is  occasionally 
met  with  in  comparatively  young  women,  and  has  been  observed  in  the 
unmarried. 

Treatment. — In  suitable  cases,  as  indicated  on  p.  807,  the  Menge 
pessary  may  afford  relief. 

Of  the  many  ingenious  and  complicated  surgical  procedures,  both 
vaginal  and  abdominal,  that  have  been  devised  and  practised  for  correct- 
ing so-called  cystocele,  it  is  more  than  probable  that  the  reported  cures 
have  been  in  cases  of  anterior  colpocele  and  colpocystocele,  and  but  rarely 
in  those  with  hernia  of  the  bladder  or  true  cystocele.  True  cystocele 
differs  as  much  from  colpocele  and  colpocystocele  as  a  loose  fold  of  hy- 
pertrophied  skin  or  a  relaxed  abdominal  wall  differs  from  a  ventral 
hernia. 

The  closure  of  the  hernial  opening  in  either  situation  involves  res- 
toration of  the  fascia  and  muscle  in  continuity  or  transplantation  of 
analogous  structures  from  neighboring  parts. 

Owing  to  the  absence  of  a  well-defined  ring  or  pillars  to  serve  as 
guides  in  estimating  the  extent  of  the  hernial  opening,  all  operations 
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limited  to  the  base  of  the  bladder  and  the  anterior  vaginal  wall  neces- 
sarily are  uncertain  in  their  results,  and  frecjuently  end  in  failure. 

Uterine  interposition,  as  practised  in  the  treatment  of  colpocystocele, 
is  the  only  operation  at  our  command  to-day  that  gives  uniformly  good 
results  in  cases  of  vesical  hernia  or  true  cystocele,  and  should  Ije  the 
operation  of  choice  whenever  practicable.  The  uterus  upon  the  com- 
pletion of  this  operation  plugs  the  hernial  opening,  while  the  bladder 
rests  upon  its  posterior  wall.  Both  uterus  and  vagina  are  suspended  by 
the  broad  ligaments,  especially  their  upper  segments,  supplemented  by 
the  round  ligaments.  The  tension  and,  therefore,  the  supporting  effi- 
ciency of  all  these  structures  is  enhanced  by  the  extreme  forward  tilt  of 
the  uterus,  rendering  a  recurrence  of  the  cystocele  practically  im- 
possible. 

Restoration  of  the  pelvic  floor  and  resection  of  the  vaginal  walls 
should  be  done  if  indicated. 

In  all  cases  of  vesical  hernia  or  true  cystocele  complicated  by  condi- 
tions that  demand  supravaginal  or  total  hysterectomy,  either  by  the 
vaginal  or  the  abdominal  route,  extreme  narrowing  of  the  vagina  or  com- 
plete closure  of  the  vulvovaginal  orifice  are  the  only  alternatives. 

In  the  treatment  of  vesical  hernia  or  true  cystocele  the  formation  of 
a  new  base  of  vesical  support  and  closure  of  the  hernial  opening  by  the 
transplantation  of  an  extraneous  fascial  plate,  making  the  uterus  and 
the  white  lines  of  the  pelvis  fixed  points  of  attachment  for  the  new  struc- 
ture, is  suggested  as  a  field  in  experimental  surgery  well  worth  con- 
sidering. 

Surgery  of  the  Uterus,  Broad   Ligaments,  Fallopian 
Tubes,  and  Ovaries. 

By  E.  E.  Montgomery,  M.  D., 

Philadelphia. 

Acute  Endometritis  and  Metritis.— The  direct  implantation 
of  the  uterine  mucosa  upon  the  muscular  layer  without  an  interposed 
submucous  layer  renders  it  evident  that  severe  inflammation  of  the 
mucosa  could  not  exist  without  extension  to  the  subjacent  muscular 
structure.  Such  extension  is  still  more  certain  when  it  is  considered 
that  the  uterine  tubular  glands  project  into  the  muscular  structure. 
Inflammation  of  these  structures  is  ahvays  produced  by  infection,  and 
may  occur  in  both  the  puerperal  and  non-puerperal  uterus. 

Etiology. — In  puerperal  patients  infection  is  promoted  by  retention 
within  the  cavity  of  blood-clot,  portions  of  decidual  membrane,  or 
placenta.  The  normal  clotting  of  blood  in  the  uterine  sinuses  may 
serve  for  the  entrance  of  infectious  germs.  The  tract  may  have  been 
infected  previous  to  abortion  or  labor  by  a  pre-existing  gonorrhea, 
when  the  process  is  one  of  auto-infection.  The  infectious  products, 
however,  are  more  frequently  introduced  by  the  hands  of  careless  or 
unclean  attendants.     The  non-puerperal  infection  may  l^e  the  result 
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of  gonorrhea,  or  trauma  in  careless  or  unskilful  manipulation  for  diag- 
nosis or  operative  procedures. 

Varieties. — The  manifestations  of  infection  in  the  uterine  tract  are 
so  varied  as  to  enable  us  to  differentiate  them  into  distinct  divisions,  as 
sapremic,  gonorrheal,  septic,  and  pyemic.  Of  these  varieties  the 
sapremic  is  the  most  readily  controlled,  although  its  onset  may  appear  ex- 
ceedingly grave.  It  is  the  result  of  decomposition  in  retained  products, 
such  as  blood-clot,  portions  of  placenta,  or  decidual  membrane,  and 
arises  from  the  presence  of  saprophytes.  The  absorption  of  products 
of  decomposition  produces  a  condition  of  putrid  intoxication. 


Fig.    395. — Sections   Showing   Implantation   of   Mucosa   Upon   Subjacent   Muscular   Layer. 


Gonorrheal  inflammation  arises  from  a  recent  infection  or  from  the 
reawakening  of  a  pre-existing  infective  process.  Inflammation  produced 
by  either  sapremia  or  gonorrhea  may  afford  a  favorable  soil  upon  which 
a  septic  process  may  become  engrafted. 

Sepsis  is  far  more  grave,  more  difficult  to  combat,  and  more  de- 
structive in  its  effects  than  either  of  the  preceding  conditions.  It  is 
instigated  by  the  streptococcus,  the  staphylococcus,  or  the  Bacillus  coli 
communis.     The  same  germs  may  cause  the  production  of  pyemia. 

Pathologic  Changes. — The  alterations  to  which  the  structures  of 
the  uterus  and,  thereafter  possibly,  of  the  entire  body  are  dependent 
upon  the  character  and  virulence  of  the  infection  and  on  the  resistance 
of  the  individual.     In  the  sapremic  form  the  changes  are  in  the  retained 
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structures,  while  the  symptoms  follow  from  absorption  of  the  toxins  thus 
manufactured.  Gonorrheal  inflammation  involves  the  superficial  struc- 
tures. It  extends  by  the  continuous  and  contiguous  structures,  and 
results  by  its  extension  into  the  Fallopian  tubes,  in  closure  of  their 
abdominal  ends,  and  the  formation  of  inflammatory  collections  within 
them.  Less  frequently  it  enters  the  blood-vessels,  leading  to  the 
development  in  the  joints  of  a  form  of  arthritis. 

Septic  infection  becomes  implanted  on  the  mucosa,  and  when  viru- 
lent may  extend  upon  the  continuous  surface,  but  more  freciuently  pro- 
ceeds by  the  blood-vessels  and  lymphatics.  As  a  consequence,  it 
shows  less  inclination  to  localization  and  may  result  in  very  grave  general 
infection.  The  pyemic  variety,  so  far  as  we  know,  due  to  the  same 
micro-organisms,  possibly  slower  and  more  insidious  in  its  onset,  sud- 


FiG.  396. — Miliary  Abscess  Formation  in  the  Uterine  Sinuses. 

denly  indicates  its  presence  by  secondary  manifestations  in  joints  and 
remote  portions  of  the  body. 

Symptoms  and  Physical  Signs. — See  Vol.  V.,  p.  462. 

Course  and  Progress. — The  local  manifestations  in  some  cases  may 
be  exceedingly  slight,  or  due  to  the  decreased  virulence  of  the  infection 
or  the  lessened  susceptibility  of  the  indi^'idual,  the  disease  involves 
the  general  system  with  slight  if  any  local  influence.  In  other  cases 
local  pockets  of  infection  may  be  the  foci  for  further  distribution.  In 
such  cases  the  uterine  sinuses  form  the  favoralile  soil  for  the  multiplica- 
tion and  distribution  of  the  pathogenic  organisms.  Xot  infrequemiy 
one  or  both  sides  of  the  uterus  will  be  the  site  of  nuniorous  miliary  ali- 
scesses  whose  intermediate  barriers  break  down  and  form  large  ab- 
scess cavities.  In  other  cases  the  sides  of  the  uterus  and  the  broad 
ligaments  become  extensively  involved.     Nature,  in  her  efforts  to  pre- 


ACUTE    ENDOMETRITIS    AND    METRITIS. 


815 


vent  the  extension  of  the  organisms  by  round-cell  infiltration,  forms 
extensive  barriers  which,  in  turn,  break  down  under  the  onslaughts  of  the 
infective  process.  In  many  cases  the  inflammation  penetrates  the 
uterine  wall  and  involves  its  peritoneal  surface.  The  inflammation 
may  reach  the  peritoneum  thus,  directly,  or  by  the  course  of  the  Fallo- 
pian tube.  Peritoneal  inflammation  may  be  slight  or  very  extensive. 
I  have  seen  the  entire  surface  of  the  uterus  covered  over  with  plastic 
exudate.  The  process  may  pass  through  the  lymphatics,  producing 
lymphangitis,  and  lead  to  secondary  manifestations  and  degenerations 
in  the  lymphatic  glands. 


Fig.  397. — Tubal  Collections  with  Fixation  or  the  Uterus. 


In  pyemia  the  disease  may  be  slower  in  its  development,  and  sud- 
denly, without  warning,  the  patient  have  a  severe  chill  or  repeated  chills, 
and  complain  of  pain  in  portions  of  the  body  remote  from  the  seat  of 
original  infection.  Such  a  manifestation  may  be  in  the  form  of  an 
acute  inflammation  of  one  of  the  larger  joints,  which  may  go  on  to  sup- 
puration. The  subsidence  of  the  inflammation  in  the  affected  part  may 
be  followed  by  a  repetition  of  the  symptoms,  with  the  production  of  a 
suppurative  process  in  some  other  portion  of  the  body.  The  intervals 
between  these  exacerbations  will  be  attended  with  night-sweats,  pro- 
gressive weakness  of  the  pulse,  continued  elevation  of  temperature, 
loss  of  appetite,  and  gradual  loss  of  strength.  In  the  distinctly  septic 
process,  miliary  abscesses  may  lead  to  breaking  down  and  sloughing  of 
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extensive  portions  of  the  uterus,  or  the  collection  may  be  walled  off, 
forming  a  distinct  abscess-cavity.  Where  the  localization  takes  place 
in  the  Fallopian  tube  it  may  form  a  large  sac,  or,  as  the  ovary  blocks  the 
end  of  the  tube,  the  former  may  become  infected  and  develop  tubo- 
ovarian  abscess.  Occasionally  the  tubes,  from  their  weight,  drop 
down  into  Douglas'  pouch,  become  walled  off,  and,  either  through  leak- 
age, transudation  through  the  sac  walls,  or  rupture,  form  a  large  col- 
lection posterior  to  the  uterus.  As  has  been  mentioned,  the  increased 
virulence  of  the  infection  and  decreased  resistance  of  the  patient  are 
factors  which  may  lead  to  rapid  systemic  infection,  and  death  of  the 
patient  before  any  local  foci  have  been  formed. 

Diagnosis. — The  early  recognition  of  the  form  of  infection  and  the 
methods  of  its  determination,  as  set  forth  in  Vol.  V.,  p.  463,  cannot  be 
too  strongly  emphasized.  The  pyemic  form  may  be  unsuspected  until 
repeated  chills  and  remote  local  manifestations  arise.  An  early  blood 
examination  is  important,  not  only  for  the  purpose  of  determining  the 
particular  organisms,  but  for  eliminating  the  possibility  of  other  forms 
of  infection,  and  for  determining  its  virulence  and  the  antagonism  or 
resistance  of  the  individual  as  shown  by  the  leukocytosis. 

Prognosis. — Sapremic  infection  is  the  least  formidable,  although  at 
its  onset  it  may  appear  exceedingly  grave.  The  condition  may  occasion- 
ally subside  spontaneously  through  the  expulsion  of  the  putrid  and  de- 
composed masses  by  uterine  contraction.  The  mechanical  removal  of 
the  products  results  in  an  almost  immediate  subsidence  of  the  grave 
symptoms.  In  a  few  instances  the  manipulation  necessary  for  the 
removal  of  the  affected  structures  is  followed  by  elevation  of  tempera- 
ture, but  such  an  exacerbation  is  of  short  duration.  In  one  instance, 
where  I  had  assisted  in  the  removal  of  such  affected  tissues,  I  was  called 
later  to  see  the  patient  with  a  temperature  of  106°  F.,  but  it  soon  sub- 
sided without  special  treatment. 

Gonorrheal  infection,  while  more  serious  than  the  sapremic,  is  a 
superficial  inflammation.  It  leads  to  more  extensive  inflammatory 
reactions,  with  changes  which  may  cripple  or  handicap  the  patient  in 
the  performance  of  the  functions  of  the  organs  affected.  Unless  the 
resistance  is  greatly  diminished  it  is  unlikely  to  have  a  fatal  effect. 

Septic  infection  is  one  of  the  gravest  of  disorders,  and  may  have  be- 
come implanted  upon  the  soil  prepared  by  the  saprophytic  and  gono- 
coccal organisms.  It  rapidly  enters  the  body  through  the  blood-vessels 
and  may  produce  disordered  conditions  in  different  portions  of  the  body, 
developing  the  condition  known  as  pyemia,  or  it  may  so  rapidly  over- 
whelm the  constitution  of  the  patient  as  to  lead  to  a  fatal  termination 
without  any  apparent  local  conditions.  Generally,  in  sepsis,  the 
vulva  and  vagina  are  swollen,  and  fractured  or  injured  surfaces  are 
covered  with  an  exudation.  Occasionally'',  from  the  vulva  as  a  center 
an  erysipelatous  wave  or  blush  may  spread  over  the  entire  body.  In 
other  instances  the  infection  invades  the  deeper  structures,  resulting 
in  local  pus  collections  in  the  uterus,  tubes,  ovaries,  and  their  environ- 
ment.    The  more  active  the  progress  and  the  feebler  the  resistance,  the 
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more  grave  the  outlook.  Where  death  does  not  take  place  the  destruc- 
tive influence  upon  the  affected  organs  leads  to  their  crippling,  loss  of 
function,  and  in  many  instances  necessitates  their  sacrifice  in  order  to 
obviate  a  fatal  termination  or  render  continuation  of  life  endurable. 
The  disease  is  limited  by  the  virulence  only  of  the  micro-organisms  or  the 
resistance  of  the  patient's  tissue.  It  is  impossible  to  prognosticate  with 
any  certainty  when  it  will  have  run  its  course.  A  patient  who  is  ap- 
parently convalescent  may  develop  serious  phlebitis,  which  subse- 
quently terminates  in  death  from  embolism,  or  in  protracted  discomfort 
and  ill-health  from  obstructed  vessels.  A  favorable  termination  is  indi- 
cated by  gradual  reduction  of  temperature,  lessening  of  the  frequency  of 
pulse,  and  improvement  in  the  nutrition  and  strength  of  the  patient. 
Recovery  may  leave  the  patient  with  a  uterus  in  which  there  is  substi- 
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Fig.  398. — Pus-tube. 


tution  to  a  large  degree  of  fibrous  or  cicatricial  tissue  for  the  normal 
muscular  structure.  Fallopian  tubes  obstructed  or  closed,  containing 
serum,  blood,  or  pus,  adherent  or  fixed  uterus,  tubes,  and  ovaries  are 
conditions  which  render  these  organs  unable  to  perform  their  functions, 
or  when  doing  so  in  part,  is  attended  with  severe  pain  and  distress  and 
leads  to  subsequent  complications.  Collections  of  pus  may  be  walled 
off  in  the  parenchyma  of  the  uterus  in  the  anterior  or  posterior  cul-de-sac 
or  within  the  Fallopian  tubes.  Such  collections  may  remain  apparently 
quiescent  wichout  producing  marked  constitutional  disturbances,  and 
suddenly  result  in  a  severe  flare-up  or  exacerbation  which  may  again 
place  the  life  of  the  patient  in  danger. 

Treatment. — Necessarily,  the  study  of  the  disease  process  has  de- 
monstrated the  importance  of  adapting  treatment  to  the  particular 
VOL.  VI — 52 
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variety  under  consideration,  and  for  this  purpose  its  character  must  be 
recognized.  The  saprophytic  form  is  indicated  by  the  profuse  and 
offensive  lochia  and  by  finding  within  the  uterus  some  decomposing 
mass.  Of  course,  in  this  and  all  varieties  the  most  effective  treatment 
is  the  prophylactic,  and  the  nearer  the  obstetrician  can  imitate  or  fol- 
low the  methods  of  the  surgeon  in  the  practice  of  asepsis  and  the  removal 
of  all  foreign  material,  the  less  likely  Avill  there  be  any  subsequent  dis- 
order. The  existence  of  such  conditions,  however,  demand  prompt 
measures,  first,  to  remove  offensive  and  decomposing  products;  second, 
to  combat  the  progress  of  the  infection,  and,  third,  to  promote  the 
patient's  resistance.  Where  the  uterus  is  clear  and  contains  no  ex- 
traneous material,  the  employment  of  the  curet  or  manipulation  of  the 
uterine  cavity  is  not  only  ineffectual,  but  deleterious.  The  infection  has 
already  passed  through  the  mucous  membrane  and  is  beyond  the  reach 
of  such  measures. 

Cleanliness  is  not  detrimental,  and  where  the  uterine  canal  is  suffi- 
ciently open  to  permit  ingress  without  trauma,  irrigation  with  hot 
sodium  chlorid,  sodium  bicarbonate  douches,  or  weak  solutions  cf  iodin 
may  be  of  value.  Inflamed  lacerations  of  the  vulva  and  vagina  msLj  be 
touched  with  strong  carbolic  acid  and  the  vulva  should  be  kept  covered 
with  an  aseptic  pad.  The  patient  should  be  closely  confined  to  bed 
and  not  permitted  to  rise.  An  ice-bag,  or  one  upon  either  side,  should 
be  kept  constantly  applied  while  the  inflammation  is  acute.  The 
bowels  should  be  kept  open  without  free  purgation.  The  diet  should  be 
easily  digested  and  of  such  a  character  as  will  afford  the  greatest  amount 
of  nutrition  with  the  least  expenditure  of  effort.  Marked  elevation 
of  temperature  should  be  controlled  by  cold  sponging,  the  pack,  or  the 
cold  plunge.  Antipyretics  should  be  strictly  avoided,  as  the  elevation 
of  temperature  is  an  evidence  of  the  resistance  of  the  tissues  of  the 
patient  against  further  contamination.  The  more  effectually  the 
patient  can  be  aided  in  her  manufacture  of  immunizing  products  in  her 
blood,  the  more  quickly  will  the  course  of  the  disease  be  arrested.  For 
this  purpose  the  various  vaccines  and  serums  have  been  employed,  but 
as  yet  with  not  altogether  satisfactory  resvflts.  It  seems  to  be  the  opin- 
ion of  those  who  have  employed  them  that  in  the  acute  condition  the 
vaccines  are  less  effectual  than  are  the  serums.  The  great  difficulty  in 
their  employment  lies  in  our  inability  to  determine  the  character  of  the 
infection  in  order  to  employ  the  proper  serum  or  vaccine.  As  it  requires 
some  length  of  time  and  special  measures  in  technic.  which  are  not 
always  at  the  command  of  the  attendant,  it  is  preferable  to  emplo>-  the 
mixed  vaccines  or  serums.  It  is  a  question  whether  the  failure  in  the 
employment  of  these  agents  has  not  been  due  to  the  timidity  of  the 
investigator  in  the  quantity  of  the  agent  employed.  In  my  experience 
not  less  than  20  c.c.  of  the  antistreptococcic  serum  is  likely  to  be  of 
benefit  in  serious  cases,  and  in  the  employment  of  the  vaccines  20,000.000 
to  200,000,000  of  the  dead  bacteria  should  be  given,  according  to  the 
virulence  of  the  condition,  ^'arious  antiseptic  agents  have  been  em- 
ployed by  intravenous    injection  for    the  purpose  of    combating  the 
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poisonous  effects  of  the  toxins  or  the  destruction  of  the  micro-organisms. 
Unfortunately,  such  measures  are  not  infrequently  the  cause  of  further 
disorganization  in  the  corpuscular  structures  of  the  blood.  The  agents 
which  have  been  employed  for  this  purpose  have  been  formalin,  car- 
bolic acid,  and  the  mercurial  salts.  If  employed,  these  agents  should 
be  given  greatly  diluted— the  strength  of  1 :  50,000  to  1 :  20,000  of 
formalin. 

Carbolic  acid  should  not  be  given  intravenously.  Mercuric  bi- 
chlorid  or  the  mercuric  biniodid  may  be  given  (^-  gr.  dissolved  in  a  pint 
of  distilled  water) ;  in  the  case  of  the  biniodid  it  will  be  necessary  to  add 
a  few  cubic  centimeters  of  a  saturated  solution  of  potassium  iodid  in 
order  to  dissolve  it.  The  administration  of  a  1  per  cent,  solution  of 
magnesium  sulphate  in  a  normal  salt  solution  has  been  found  especially 
effective  in  the  reduction  of  high  temperature  and  in  shortening  the 
period  of  febrile  reaction.  Just  what  is  its  modus  operandi  does  not 
seem  to  be  determined.  The  progress  of  the  affected  patient  should  be 
carefully  followed  and  frequent  investigation  made  to  discover  evidences 
of  localization.  The  evidence  of  a  collection  of  pus  is  an  indication  for 
its  evacuation.  Such  a  collection  may  be  reached  by  iucision  through 
the  anterior,  posterior,  or  lateral  fornices  of  the  vagina.  If  the  collec- 
tion is  situated  high  up  on  one  side  of  the  pelvis,  especially  when  involv- 
ing the  cellular  tissue,  it  may  be  reached  by  an  incision  above  Poupart's 
ligament  by  pushing  off  the  parietal  peritoneum.  When  the  collection 
involves  a  tube  and  ovary,  an  abdominal  incision  should  be  made  and  the 
affected  structures  removed.  When  pus  collections  involve  tubes  and 
ovaries  on  both  sides,  the  appendages  as  well  as  the  fundus  of  the  uterus 
should  be  sacrificed.  When  the  examination  reveals  that  the  uterine 
wall  and  the  broad  ligament  are  broken  down,  hysterectomy  should  be 
done.  In  such  cases,  especially  when  the  broad  ligaments  are  the  seat  of 
multiple  abscesses,  the  vessels  should  be  isolated  and  ligated  rather  than 
to  tie  the  ligament  en  masse,  as  the  drainage  from  the  infected  structures 
will  be  more  effectual.  In  cases  of  peritonitis  an  early  incision  through 
the  posterior  fornix  of  the  vagina  should  be  made  and  a  gauze  drain  in- 
serted. The  infection  can  be  rapidly  washed  out  in  such  cases  by  the 
employment  of  the  Fowler-Murphy  rectal  instillation  of  salt  solution. 
The  patient  should  be  elevated  in  a  semisitting  position,  as  suggested  by 
Fowler.  In  extensive  suppurative  peritonitis  it  may  be  wise  to  make 
an  opening  over  either  flank,  another  in  each  lumbar  region,  and,  finally, 
one  in  the  posterior  fornix  of  the  vagina,  and  connect  these  with  ropes  of 
gauze. 

In  cases  of  extensive  peritonitis  it  is  unAvise  to  do  an  extensive  opera- 
tion, the  motto  of  the  operator  should  be,  "  Get  in  and  get  out  "  as 
quickly  as  possible,  trusting  to  drainage  and  proctoclysis  to  secure  the 
evacuation  of  the  pus  collection.  Indeed,  this  instillation  of  salt 
solution  cannot  be  overvalued  at  any  stage  of  the  procedure.  In  the 
early  stage  of  inflammation,  prior  to  an  incision,  it  promotes  the  more 
rapid  elimination  of  the  toxin  products  through  the  active  stimulation 
of  the  kidneys  and  the  skin,  and  in  cases  in  which  the  patient  is  unable 
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to  retain  the  solution  it  can  be  made  effective  by  introducing  a  rectal 
cannula  with  two  tubes  attached,  one  for  the  ingress  of  the  solution  and 
the  other  for  its  exit,  which  will  carry  off  the  superfluous  fluid  to  a 
basin  at  the  side  of  the  bed,  while  the  retention  of  a  larger  quantity  of  the 
fluid  can  be  effected  by  elevating  the  pelvis.  The  colon  gradually  fills 
and  a  large  quantity  of  the  fluid  is  absorbed,  filling  the  blood-vessels  and 
greatly  promoting  the  patient's  power  of  elimination. 

A  careful  comparison  of  the  quantity  introduced  and  that  eliminated 
by  the  renal  secretion  should  be  kept,  for  where  the  latter  is  deficient 
the  peritoneal  cavity  becomes  filled,  and  the  patient  is  water-logged 
and  oppressed  by  the  accumulation. 

The  convalescence  of  the  patient  must  be  carefully  watched,  as  the 
mere  subsidence  of  temperature  and  amelioration  of  symptoms  do  not 
necessarily  mean  that  all  goes  well.      Sir  William  Sinclair  emphasizes 


Fig.  399. — Destruction  of  Fundus  Uteki  by  Abscess  Formation. 


this  when  he  says,  "  Much  harm  may  be  done  in  the  pelvis  with  a  tem- 
perature below  100.4°  F.,  and  without  sufficient  quickening  of  the 
pulse  to  attract  attention,"  and  states  the  following  reasons  for  failure 
in  their  recognition:  "1.  The  ordinary  midwife  makes  no  observations. 
2.  Monthly  nurses  belong  to  the  same  class,  and  careful  and  experienced 
physicians  can  see  the  patient  but  once  a  day,  and  even  in  hos]-)itals 
such  conditions  are  overlooked.  What  are  the  indications  which 
should  make  him  suspect  danger?  A  slight  chilliness  without  rigor,  an 
accelerated  pulse-rate  when  it  should  be  slow,  a  slight  and  not  evanescent 
rise  of  temperature  sometimes  during  the  twenty-four  hours,  as  shown 
on  a  four-hour  record,  symptoms  which  may  be  satisfactorily  explained 
by  the  report  of  the  nurse  that  the  baby  was  fractious,  the  husband  a 
little  unkind,  or  the  breasts  a  little  too  full.  Such  s^^nptoms  should 
have  awakened  the  suspicion  of  a  slight  form  of  lymphatic  sepsis.     The 
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patient  should  never  be  considered  out  of  danger  so  long  as  the  tem- 
perature and  the  pulse-rate  are  above  normal."  Years  ago,  in  the  Phila- 
delphia Hospital,  I  ignorantly  but  complacently  watched  a  woman  who 
had  a  severe  attack  of  puerperal  sepsis,  whose  temperature  was  rarely 
100'^  F.,  but  in  whom  the  pulse-rate  was  continually  above  that  mark, 
suddenly,  at  the  end  of  a  week,  go  into  collapse  and  die.  Autopsy  dis- 
closed that  the  entire  fundus  of  the  uterus  had  been  destroyed  by 
miliary  abscess  formation. 

The  recovery  of  a  patient  after  a  severe  attack  of  sepsis  is  not  always 
a  complete  one.  Destructive  processes  so  great  as  to  demand  operation 
may  result  in  partial  or  complete  loss  of  function.  If  operative  treat- 
ment has  not  been  resorted  to,  sterility  may  have  been  occasioned  by 
tubal  closure,  enveloping  the  ovaries  with  plastic  exudate,  preventing 
the  escape  of  the  ovum,  or  the  uterus  with  these  structures  may  all  be 
enveloped  and  fixed  in  a  mass  of  exudate.  Such  conditions  are  respon- 
sible for  many  of  the  cases  of  sterility  known  as  one-child  marriages. 
The  substitution  of  cicatricial  for  muscular  structure  in  the  uterine  walls 
with  the  consequent  changes  in  the  endometrium  unfit  the  uterus  for  the 
reception  and  maintenance  of  the  fetus,  so  that  abortion  is  frequent 
where  conception  occurs.  The  treatment  of  .the  condition  should  be  fol- 
lowed to  render  the  effects  as  little  distressing  as  possible.  Involution 
should  be  promoted,  displacements  corrected,  lacerations  repaired, 
and  adhesions  broken  up  before  they  become  dense  and  firm.  Much 
can  be  done  for  patients  by  tampons,  douches,  pelvic  massage,  proper 
baths,  and  judicious  exercise. 

Endocervicitis. — (See  Vol.  V.,  p.  464.) 

This  condition,  also  called  chronic  cervical  catarrh,  is  generally  re- 
garded to  be  the  cause  of  the  condition  known  as  erosion.  The  peculiar 
appearance  of  the  cervix  engendered  by  the  latter  is  ordinarily  regarded 
as  the  result  of  a  profuse  acrid  discharge  from  the  cervical  canal.  The 
erosion  exhibits  a  flat,  raw,  sometimes  discolored  surface  around  the 
external  os,  projecting  most  frequently  to  a  greater  distance  upon  its 
posterior  surface.  In  the  multiparous  woman  it  is  often  associated 
with  laceration  of  the  cervix  and  eversion  of  the  cervical  mucous  mem- 
brane. Erosion  was  formerly  regarded  as  an  ulceration,  but  micro- 
scopic investigation  shows  a  thickening  of  the  papillse  covered  with  a 
single  layer  of  epithelium.  Willett  Cunningham  asserts,  with  which 
statement  Gottschalk  and  Bell  coincide,  that  it  is  a  flat  adenomatous 
growth.  Gottschalk  says,  "It  is  characterized  by  irritation,  loss  of 
epithelium,  and  enlargement  of  the  cervical  glands."  He  notes  the 
following  changes  in  ceU  structure:  "  (1)  Subepithelial  extravasation  of 
blood;  (2)  copious  round-cell  infiltration;  or  (3)  rupture  under  pressure  of 
retention  cysts  arising  from  such  cervical  glands.  Nude  surfaces  become 
covered  with  cylindric  epithelial  cells  with  vibratile  cilia  arising  from 
the  ectopic  cervical  cells.  In  a  later  stage,  newly  formed  stratified 
squamous  epithelium  pushes  off  the  cylindric  epithelial  ceils  and  sends 
strong  papillse  deep  into  the  connective  tissue,  crushing  the  ectopic 
glands.     The  contest  between  the  forms  of  epithelium  is  an  unequal 
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one,  as  the  victory  is  usually  with  the  squamous,  and  there  is  always 
danger  of  malignant  change." 

Cunningham  attributes  to  it  the  following  symptoms:  "  Pain  in  the 
back  over  the  luml^ar  vertebra,  which  will  often  be  tender  as  well. 
This  pain  and  tenderness  are  generally  increased  by  long  standing  and 
extend  down  the  limbs.  The  ovarian  regions  are  also  generally  painful. 
A  profuse  vaginal  discharge,  white  or  yellowish  in  color,  is  usually 
present  and  is  frequently  tinged  with  blood.  Married  women  often 
complain  of  dyspareunia.  The  pain  is  aggravated  by  the  approach  of 
menstruation  and  by  constipation.  The  discharge  is  frecjuently  irritat- 
ing to  the  external  genitalia,  and  may  be  the  cause  of  onanism  in  the 
young.  The  condition  is  quite  common  in  unmarried  women  and  re- 
quires local  measures  for  its  relief.  The  surface  is  most  readily  cleansed 
by  mopping  it  with  a  strong  solution  of  sodium  bicarbonate.     If  the 

condition  offers  a  suspicion  of 
malignancy  a  section  should  be 
removed  for  microscopic  investi- 
gation. It  should  be  differenti- 
ated from  lacerated  cervix." 

Treatment,  after  cleansing 
the  surface,  consists  in  applica- 
tions of  iodized  phenol,  10  per 
cent,  solution  of  protargol,  or  20 
per  cent,  solution  of  copper  sul- 
phate. Where  the  erosion  is 
persistent  and  extensive  it  is 
sometimes  advisable  to  remove 
a  wedge-shaped  section  from  the 
end  of  the  cervix,  if  necessary 
completely  encircling  it.  The 
important  consideration  in  the 
treatment  of  all  inflammation  of 
the  cervix  is  to  insure  good  drain- 
age. In  some  instances  the  ex- 
ternal OS  is  small,  presenting 
what  is  known  as  a  pin-hole  ori- 
fice, while  the  cervical  canal 
above  it  is  dilated.  The  mere 
dilatation  of  such  a  cervix  will 
soon  be  followed  by  recontraction.  The  better  plan  of  procedure  is 
to  incise  the  cervix  transversely  and  again  at  right  angles  to  this, 
cut  out  the  intermediate  portion,  and  suture  the  cervical  mucosa  to 
that  covering  the  external  surface. 

Chronic  Endometritis. — In  the  discussion  of  chronic  inflam- 
mation of  the  endometrium  the  pendulum  has  swung  backward  and  for- 
ward since  the  day  that  Bennett  first  described  it.  Bennett  and  his 
followers  were  strong  advocates  of  its  existence.  Other  careful  students 
have  been  just  as  strong  in  their  opposition.     Grailey-Hewitt  attributed 


Fig.  400. — Removal  op  Circular  Wedge-shaped 
Section  of  the  Cervix  by  Amputation  for 
Erosion. 
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to  uterine  displacement  all  the  symptoms  that  are  commonly  accepted 
as  the  result  of  inflammation.  Emmet  ascribed  these  symptoms  to 
congestion  of  the  uterine  mucosa  resulting  from  obstruction  of  the 
circulation  through  peri-uterine  inflammation.  At  present  Theilhaber, 
Lofquist,  Hitschman,  Gottschalk,  Ehrenfest,  and  others  deny  the 
existence  of  chronic  endometritis.  They  assert  that  all  the  pathologic 
changes  ascribed  to  the  various  forms  of  endometritis  are  to  be  found 
in  the  changes  corresponding  to  the  increased  and  lessened  congestion 
associated  with  each  menstrual  cycle.  They  do  not  agree  with  the  recent 
investigators  who  deny  desquamation  of  the  epithelium  with  each  men- 
strual period.  They  describe  a  swelling  of  the  epithelium  which  takes 
place  as  a  preparation  for  the  approaching  menstruation.  This  spongy 
condition  of  the  epithelial  layer  later  results  in  its  death  and  disintegra- 
tion when  the  cells  thrown  off  are  in  shreds,  or  even  in  casts  of  the 
uterine  cavity. 

Ehrenfest  has  described  under  the  title  endometritis  exfoliativa  a 
condition  in  which  a  patient  of  his  discharged  with  each  menstrual  period 
a  membranous  cast  which  was  at  first  assumed  to  be  an  indication  of 
impregnation.  As  it  continued  at  each  menstrual  period  without  pain 
or  other  abnormal  symptoms,  it  was  investigated  and  found  that  the 
superficial  epithelium  was  preserved  in  all  sections.  The  epithelium 
was  usually  cylindric  with  a  nucleus  in  the  middle  of  each  cell.  Some 
were  found  cuboidal.  There  were  evidences  of  subepithelial  hematoma 
presenting  erythrocytes  in  various  stages  of  degeneration.  This  extrava- 
sation of  blood  frequently  detached  the  surface  epithelium  for  a  long 
distance.  The  detached  epithelium  showed  an  indistinct  contour  of 
its  cells,  evidently  indicating  a  process  of  degeneration  and  beginning 
necrosis.  In  the  stroma  of  the  cast  were  found  a  large  number  of  ex- 
travasated  erythrocytes  and  mononuclear  and  polynuclear  lymphocytes. 
In  its  superficial  parts  the  glands  were  narrow,  rather  straight,  and 
further  apart  than  in  the  normal  non-menstruating  endometrium. 
In  the  deeper  portions,  which  are  rarely  seen,  the  lumina  of  the  irregularly 
shaped  and  indented  glands  lying  near  to  each  other  in  the  interglandular 
tissue  were  lessened.  These  observations  compare  well  with  the  picture 
Hitschman  and  Adler  draw  of  the  changes  in  the  endometrium  prepar- 
atory to  menstruation,  but  differ  from  theirs  in  that  they  never  found 
the  superficial  epithelium,  and  attributed  it  to  a  prior  stage  of  men- 
struation. Hitschman  and  Adler  thought  the  epithelium  would  have 
been  lost  later  through  the  process  of  necrosis  caused  by  its  separation 
over  the  hematoma.  The  inference  then  would  be  justified  that  in- 
stead of  these  membranes  being  the  result  of  acute  or  chronic  inflam- 
mation, they  are  an  exaggeration  of  a  physiologic  rather  than  a  patho- 
logic process.  Hitschman  and  Adler  attribute  the  desquamation  to  an 
unusually  marked  development  of  a  spongy  layer  produced  by  the 
secretion  of  the  ovaries  as  indicated  by  Halban.  The  separation  occurs 
through  the  contraction  of  the  uterus,  and  the  more  marked  the  layer, 
the  greater  the  separation.  Ehrenfest  attributes  the  separation  to  the 
blood-extravasation  beneath  the  layer,  the  spongy  layer  forming  the  line 
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of  least  resistance.  Notwithstanding  the  views  of  these  gentlemen, 
there  are  changes  of  a  more  protracted  character  than  are  explainable  by 
the  changes  of  menstruation.  It  is  doubtless  true  there  are  manj-  condi- 
tions characterized  by  local  symptoms  which  simulate  inflammation 
that  are  produced  by  constitutional  conditions.  It  cannot  be  denied 
that  endometritis  occurs  with  much  less  frequency  than  is  ordinarily- 
considered. 

Mundell  says,  ''  Chronic  endometritis  is  comparatively  rare." 
Kelly  found  it  in  but  2  per  cent,  of  1000  cureted  cases,  and  of  1770 
cases  operated  on  in  the  Pennsylvania  Hospital,  but  216  cases  had 
endometritis  (1.22  per  cent.). 

One  of  the  most  important  results  is  sterility. 


Fig.  401. — Catarrh.vl  Endometritis,  Showing  Tortuous  Tubul.\r  Gl.\nds. 


Etiology. — Ewald,  in  discussing  its  etiology,  divides  chronic  endo- 
metritis into  two  groups:  First,  w-here  the  condition  is  of  non-bactm-ial 
origin;  and,  second,  due  to  bacteria.  The  latter  is  often  secondary 
to  disease  of  the  adnexa,  myomata,  and  cancer.  It  is  most  prevalent 
during  menstrual  life.  He  described  the  mucous  membrane  microscop- 
ically as  thickened  sometimes  to  1  cm.  It  is  soft,  velvety,  pinkish,  with 
yellow  spots  intervening,  and  occasionally  presents  polypi  with  slender 
or  broad  bases.  Ewald,  like  Ruge,  divides  the  inflammation  microscop- 
ically into  three  forms:  (a)  glandular,  (b)  interstitial,  and  (c)  diffuse; 
the  latter  a  combination  of  the  other  two.     The  endometritis  of  bacterial 
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origin  is  attributed  (A)  to  gonorrhea,  although  it  is  difficult  to  recognize 
the  gonococcus;  the  endometrium  becomes  4  or  5  mm.  thick,  is  rough, 
covered  with  villi,  and  attended  with  a  profuse,  purulent,  and  serous 
secretion;  the  interstitial  tissue  is  principally  affected.  (B)  Tubercu- 
lous endometritis,  which  is  generally  secondary  to  tubal  infection  and 
more  particularly  involves  the  corpus  uteri.  Menge  describes  two 
forms.  In  one,  small  miliary  tubercles  appear  in  the  mucosa  beneath 
the  superficial  epithelium,  which  soon  undergo  caseous  degeneration, 
and,  combining  with  those  adjacent,  form  superficial  ulcers.  In  the 
other  form  a  chffuse  extravasation  into  the  endometrium  occurs,  fol- 
lowed by  necrotic  degeneration  of  its  superficial  tissue.     (C)  Putrid 


Fig.  402. — Section  of  Interstitial  Endometritis.     Glands  Atrophied  and  Widely  Separated. 


endometritis,  in  which  tissues  become  infected  from  retrogression  of 
cancerous  or  myomatous  structures,  or  from  infected  instruments. 
The  micro-organisms  responsible  are  the  staphylococci,  streptococci, 
and  the  saprophytes.  In  this  form  the  endometrium  may  be  replaced 
by  a  pyogenic  membrane.  (D)  Septic  endometritis  after  labor  or  abortion. 
(E)  Decidual  endometritis  from  a  local  infection,  as  gonorrhea,  which 
occurs  about  the  fourth  month,  and  is  limited  to  the  decidual  vera  and 
serotina. 

Symptoms  and  Diagnosis. — (See  Vol.  V.,  pp.  467,  468.) 
Treatment. — We  need  not  repeat  the  advice  given  in  Vol.  V.,  p.  468, 
as  to  drainage  and  the   correction  of  malpositions  and  lacerations. 
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Kolischer  has  given  some  valuable  suggestions  for  the  treatment  of  the 
gonorrheal  form,  which  I  think  it  well  to  present.  He  says  that  any 
treatment  must  meet  two  main  desiderata:  First,  eradicate  the  infec- 
tion; second,  stop  the  abnormal  discharge.  The  intra-uterine  appli- 
cations must  be  of  such  a  character  that  they  will  neither  extend  the 
inflammation  nor  excite  that  which  already  exists  in  them.  He  analyses 
43  cases,  in  which  4  discontinued  the  treatment  before  its  completion, 
7  could  not  be  found  after  they  were  discharged  cured,  3  became  re- 
infected, and  the  remaining  29  were  cured.  The  agent  to  be  employed 
must  be  strongly  germicidal,  capable  of  producing  desquamation  of  the 
epithelium  without  causing  an  eschar.     Frequent  applications  are  de- 


FiG.  403. — Polypoid  Endometritis. 

manded,  and  where  an  eschar  has  formed  the  subsequ(Mit  applications 
only  affect  the  crust.  The  first  application  must  he  carefully  made  in 
order  to  avoid  uterine  reaction.  The  sensibility  of  the  uterus  may  be 
determined  by  slowly  introducing  a  sound  anointed  with  glycerin  until 
it  reaches  the  fundus.  Where  the  uterus  is  irritable,  these  soundings  will 
be  painful,  cause  contractions,  and  should  be  repeated  until  they  can  be 
done  with  comparatively  little  pain  before  actual  treatment  is  ]-)rac- 
tised. 

In  the  treatment  the  cervix  is  exposed  by  a  bivalve  speculum.  The 
portio  vaginalis  and  surrounding  parts  are  cleansed  by  irrigation  or 
swabbing,  as  follows:  The  uterine  cavity  and  the  cervical  canal  are  freed 
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from  mucus  by  wiping  their  surfaces  with  a  saturated  solution  of  sodium 
bicarbonate;  if  an  applicator  with  this  solution  is  left  in  the  uterus  a 
minute  the  mucus  will  be  expelled  as  a  plug.  The  uterus  steadied,  but 
not  displaced  by  a  tenaculum,  is  swabbed  with  a  3  per  cent,  solution  of 
albargin,  and  the  applicator  carrying  it  is  allowed  to  remain  for  five 
minutes,  and  following  its  withdrawal  an  ichthyol-glycerin  tampon 
is  placed  beneath  the  uterus  and  allowed  to  remain  until  the  following 
morning.  A  hot  douche  should  follow  its  removal  and  another  treat- 
ment be  instituted.  A  slight  bloody  discharge  generally  follows  this 
treatment  in  a  few  days,  but  has  no  detrimental  influence.  The  treat- 
ment should  be  continued  daily  until  the  discharge  ceases  and  exam- 
ination of  the  secretions  fails  to  disclose  either  pus  or  gonococci.  In  tor- 
pid cases,  where  the  albargin  is  not  sufficiently  stimulating,  it  would  be 
well  to  use  occasionally  an  applicator  with  a  40  per  cent,  formalin  solu- 
tion, to  be  followed  with  a  large  ichthyol  tampon  to  protect  the  vagina. 
It  is  exceedingly  important  that  reinfection  should  be  avoided. 

Tuberculous  endometritis  is  rare.  Bland-Sutton  reports  a  case 
occurring  in  a  spinster  of  forty-six  years  from  whom  the  uterus  was 
removed  for  hemorrhage,  and  the  examination  of  the  specimen  dis- 
closed a  mass  which  proved  to  be  tuberculous.  Professor  Roberta 
Allessandri  asserts  that  tuberculosis  of  the  female  genital  organs  instead 
of  being  rare  is  frequent,  as  he  further  states  that  the  tubes  are  most 
frequently  affected.  I  am  inclined  to  agree  with  him.  He  directs  at- 
tention to  the  miliary  form,  which  sometimes  extends  to  the  ovary  and 
the  serosa  of  the  uterus  and  the  pelvic  peritoneum.  Tuberculosis  of  the 
uterus  is  much  more  rare  and  may  affect  the  cervix  or  body.  The 
infection  may  be  directly  introduced  through  coitus,  or  by  metastasis 
through  the  blood.  I  believe,  however,  it  more  frequently  occurs  by 
transmission  from  the  Fallopian  tubes.  I  have  reported  a  case  in  which 
the  disease  is  confined  to  the  myometrium  and  had  originated  there, 
and  was  probably  transmitted  by  the  blood-vessels.  Tuberculosis  of 
the  uterus,  like  carcinoma,  should  be  considered  as  an  indication  for 
extirpation  of  the  affected  organ. 

Chronic  metritis  may  be  a  direct  sequel  of  acute  inflammation 
in  the  uterine  mucosa  and  wall.  It  is  a  more  frequent  complication  of 
long-continued  or  chronic  endometritis,  and  of  peri-uterine  inflamma- 
tions and  uterine  displacements  by  which  the  circulation  in  the  uterus 
is  obstructed.  It  is  a  final  stage  of  subinvolution  of  the  uterus.  The 
uterus  is  large,  at  first  fiabby,  and  later  dense  and  firm;  so  hard  and 
resisting  is  it  as  to  simulate  myomatous  growths. 

Etiology  and  Symptoms. — (See  Vol.  V.,  p.  469.) 

Hemorrhage  is  a  very  persistent  symptom.  Various  changes  in  the 
structure  of  the  uterus  have  been  assigned  as  its  cause.  Chalfant  re- 
marks that  it  was  formerly  ascribed  to  disease  of  the  endometrium, 
while  later  investigations  demonstrated  that  the  changes  attributed  to 
the  endometrium  are  similar  to  those  which  occur  with  each  menstrua- 
tion, and  that  the  hemorrhage  was  due  rather  to  a  disordered  condition 
of  the  blood-vessels  or  defective  action  of  the  uterine  muscle.     He 
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credits  Findley,  of  Omaha,  as  being  one  of  the  first  to  recognize  this  in 
an  article  entitled  "Apojjlexia  Uteri."  He  attributes  the  hemorrhage 
later  to  muscular  insufficiency,  and  this  to  an  older  growth  of  fibrous 
tissue  which  took  place  both  between  the  muscle-bundles  and  about  the 
arteries.  Anspach  demonstrated  that  this  increase  was  largely  elastic 
rather  than  fibrous,  and  regarded  the  tissue  as  more  phj^siologic  than 
pathologic,  and  attributed  the  hemorrhage  to  a  lack  rather  than  an 
excess.  Goodall  has  shown  that  the  uterus  grows  a  new  set  of  arteries 
after  every  pregnancy.  Where  the  vessels  are  large,  as  in  the  placental 
sac,  the  new  vessels  may  grow  into  the  old,  and  these  later  become  in- 
corporated as  a  part  of  the  wall.  The  unutilized  portions  undergo  hya- 
line degeneration  and  are  absorbed.  Where  these  processes  are  dis- 
turbed, the  muscularis  of  the  old  vessels,  after  the  hyaline  change,  may 
be  found  to  be  replaced  by  elastic  tissue. 

Chalfant  says  the  arteries  all  show  increase  of  elastic  tissue,  particu- 
larly around  the  vessel,  but  is  unable  to  trace  any  connection  between 
the  absence  or  presence  of  this  elastic  tissue  and  the  occurrence  of 
hemorrhage.  He  suggests  as  the  immediate  cause  of  hemorrhage,  first, 
an  increase  in  the  size  and  number  of  blood-vessels;  second,  a  general 
increase  of  blood-pressure  from  kidney  disease  or  general  arteriosclero- 
sis; third,  local,  acute  congestions;  fourth,  anything  that  causes  general 
or  local  loss  of  muscular  tone.  Theilhaber  particularly  emphasizes  the 
importance  of  muscular  contraction  for  the  control  of  hemorrhage,  and 
regards  the  latter  as  often  due  to  muscular  insufficiency.  It  may  result 
from  muscular  atony,  and  is  particularly  manifest  when  there  is  a  lack  of 
proportion  between  the  blood-content  and  the  development  of  the 
uterine  muscle.  In  62  cases  of  hemorrhage  in  persons  under  nineteen 
years  of  age  the  uterus  was  found  to  be  small  in  58  and  of  normal  size  in 
4  only.  An  undersized  uterus  Avith  excessive  hyperemia  will  entail  hem- 
orrhage when  aggravated  by  sexual  excitement.  Masturbation  is  ex- 
traordinarily prevalent  in  the  years  of  development.  The  uterus  ac- 
commodates itself  poorly  to  frequent  sexual  excitement.  The  use  of 
inordinate  quantities  of  meat  and  indulgence  in  alcohol  are  liable  to 
induce  congestion,  and  thus  entail  hemorrhage.  Such  cases  are  cured 
by  correction  of  the  bad  habits. 

Treatment. — It  is  important  that  the  general  condition  of  the 
patient  should  lie  known.  In  the  majority  of  cases  these  hemorrhages 
occur  near  the  middle  period  of  life,  and  not  infrequently  thoy  are  due 
to  conditions  outside  the  uterus,  a  result  of  increased  arterial  tension. 
In  such  cases,  and  also  in  those  in  which  there  is  muscular  insufficiency 
from  fibrous  change  in  the  uterine  walls,  it  must  be  evident  that  ergot 
and  the  allied  oxytoxics  would  be  contraindicatcd.  In  the  first  class 
they  increase  the  arterial  tension  and  consequently  aggravate  the 
hemorrhage.  In  the  second  class  they  are  useless  because  the  muscular 
structure  is  insufficient  to  be  effective.  Medical  measures  consist 
of  rest,  depletion,  and  reduction  of  arterial  tension,  tampons,  and 
counterirritants,  with  a  view  of  diverting  the  current  of  blood  to  other 
portions  of  the  body.     The  curet  will  ofttimes  serve  a  useful  purpose. 
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Malpositions  of  the  uterus  should  be  corrected  and  processes  of  metabol- 
ism established  by  amputation  of  its  cervix. 

Where  the  metritis  has  long  existed,  the  uterus  is  unfitted  for  the 
purpose  of  procreation,  and  the  question  of  its  extirpation  may  be  a 
proper  subject  for  consideration.  In  women  near  the  climacteric  the 
wisdom  of  such  a  procedure  is  often  indisputable,  but  earlier  in  life  the 
long,  protracted,  and  frequently  severe  vasomotor  disturbances  arising 
from  the  removal  of  the  uterus  and  its  appendages  makes  the  procedure 
questionable.  Even  in  those  cases  in  which  there  is  tubal  inflammation 
which  would  preclude  the  possibility  of  conception,  the  wiser  plan  would 
seem  to  be  the  Kiel-shaped  incision  of  the  fundus,  including  the  Fallo- 
pian tubes,  leaving  the  ovaries  and  a  sufficient  amount  of  the  uterine 
mucosa  to  insure  the  continuance  of  menstruation,  as  has  been  suggested 
by  Doran.  E.  R.  Smith  has  reported  23  cases  of  subinvoluted  uterus 
treated  by  hysterectomy  in  which  the  youngest  patient  was  thirty-five 
and  the  oldest  fifty-five  years;  9  were  losing  blood  enough  between  the 
periods  to  make  their  condition  serious,  while  5  had  profuse  bleeding. 
In  9  the  flow  was  practically  normal,  but  they  were  suffering  from 
marked  pelvic  discomfort.  In  12  the  position  of  the  uterus  was  practi- 
cally normal,  while  in  6  it  was  retrovertecl ;  in  4  there  was  a  tendency  to 
prolapsus,  and  in  1  it  was  quite  marked.  These  cases  were  without 
mortality  and  all  were  subsequently  free  from  symptoms  attributable 
to  the  condition.  He  presents  as  indications  for  the  operation:  first, 
long  continuance  of  the  symptoms;  second,  severe  loss  of  blood;  third, 
non-relief  by  simple  procedures ;  fourth,  the  age  of  the  patient,  fifth ;  the 
size  and  condition  of  the  uterus.  On  p.  471,  Vol.  V.,  will  be  found  a 
careful  description  of  the  technic  for  curetment.  I  would  suggest  that 
the  preparation  of  the  patient  for  this  procedure  be  simplified  as  fol- 
lows :  The  patient  to  be  shaved  the  day  before  the  operation,  and  given 
a  thorough  bath,  in  which  special  attention  is  devoted  to  washing  the 
genitalia.  No  douche  or  vaginal  preparation  should  be  made  prior  to 
coming  to  the  operating-table,  when,  after  anesthesia,  the  vulva,  vagina, 
and  anus  are  thoroughly  scrubbed  with  alcohol,  the  external  os  and  cer- 
cival  canal  wiped  out  with  the  same,  after  which  the  cervix,  wall  of  the 
vagina,  and  vulva  should  be  swabbed  with  tincture  of  iodin.  Following 
the  operation  a  light  iodoform  gauze  packing  should  be  placed  in  the 
vagina  to  remain  for  twenty-four  hours. 

I  have  already  suggested  the  advisability  of  hysterectomy  in  women 
with  large  uteri  associated  with  profuse  bleeding.  This  advice  is 
satisfactory  where  the  woman  has  reached  an  age  in  which  the  climac- 
teric should  be  expected  soon,  but  in  women  who  come  under  observa- 
tion on  or  before  the  thirty-fifth  year  the  vasomotor  disturbances  asso- 
ciated with  a  premature  climacteric  after  hysterectomy  are  often  so 
stormy  as  to  lead  the  patient  to  regret  that  she  had  submitted  to  an 
operation,  and  in  some  cases  it  produces  such  a  psychologic  impression 
as  to  render  her  mentally  unbalanced.  To  avoid  such  possibilities  it 
seems  wiser  to  do  a  supravaginal  operation,  or  even  an  excision  of  the 
uterine  fundus  in  such  a  way  as  to  retain  a  sufficient  amount  of  the 
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mucosa  to  continue  the  menstrual  functions.     Such  an  excision  should 
remove  both  tubes  and  be  carried  across  the  fundus  of  the  uterus,  as 


Fig.  404. — Outline  for  Kiel-shaped  Excision  of  the  Fundus  and  Fallopian  Tubes,  Having  the 
Ovaries  and  Sufficient  Uterine  Mucosa  to  Continue  ]Menstru.\tion. 


Fig.  405. — After  Excision  of  Fundus  in  Fig.  404. 

outlined  in  Fig.  404,  so  that  when  completed,  as  shown  in  Fig.  405,  the 
ovaries  and  round  ligaments  will  be  retained,  while  the  tubes  and  fundus 
are  sacrificed.     The  metabolism  thus  set  up  in  the  portion   of  the 
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uterus  remaining  renders  menstruation  less  likely  to  be  associated  with 
pain,  and  there  is  not  surface  sufficient  left  from  which  bleeding  may 
take  place.  The  retention  of  the  round  ligament  serves  to  hold  up  the 
rudimentary  organ  and  lessen  the  danger  of  prolapsus. 

Cesarean  Section.— On  p.  485,  Vol.  V.,  various  procedures  have 
been  described  which  were  devised  for  the  purpose  of  performing 
Cesarean  section  without  entering  the  peritoneal  cavity.  Schauta, 
in  reviewing  these  alternative  procedures,  quotes  Sellheim  as  giving  the 
following  disadvantages  for  the  classic  method:  First,  the  great  danger 
of  injuring  the  intestines;  second,  the  increased  hemorrhage;  third,  the 
possibility  of  establishing  a  culture  collection  in  the  peritoneal  cavity 
from  the  discharge  of  blood  and  amniotic  fluid;  fourth,  the  danger  of 
introducing  infection  into  the  peritoneal  cavity;  fifth,  the  danger  of  form- 
ing adhesions  between  the  omentum  and  intestines  and  the  uterine 
wound;  sixth,  the  fixation  of  the  uterus  in  the  abdomen  by  adhesions  of 
the  wound  surfaces;  seventh,  the  possibility  of  the  scar  undergoing 
stretching  and  endangering  rupture  of  the  uterus  in  a  subsequent  preg- 
nancy; eighth,  the  frequency  of  the  appearance  of  abdominal  hernia; 
ninth,  the  danger  of  asphyxiation  of  the  child  from  manipulation  of  the 
uterus,  and  tenth,  the  necessity  for  so-called  ligation  of  the  cord. 

Advantages  which  are  claimed  for  the  cervical  method  were,  first, 
the  possibility  of  the  evacuation  of  the  uterus  in  situ;  second,  the 
physiologic  separation  of  the  placenta;  third,  the  possibility  of  the 
employment  of  the  transverse  incision  of  the  fascia,  to  which  Kiistner 
cited  an  additional  advantage,  the  trifling  danger  of  air-emboli  in  the 
after-birth  period.  These  advantages,  when  considered,  prove  to  be 
more  apparent  than  real.  The  loss  of  blood  in  cervical  section  is  trifling, 
it  is  true,  except  in  separation  of  the  peritoneum,  when  it  is  sometimes 
very  serious.  The  hemorrhage  at  the  time  of  opening  the  uterus 
in  the  classic  Cesarean  may  be  severe,  but  the  firm  contraction  after 
the  delivery  of  the  child  controls  it  more  effectively  than  in  the  thin 
cervical  incision.  The  danger  of  infection  to  the  peritoneal  cavity 
is  nil  in  non-infected  cases,  and  this  method  should  not  be  employed 
in  patients  who  are  infected.  The  entrance  of  blood  and  amniotic  fluid 
is  unnecessary  when  proper  protection  is  given,  but  should  it  occur,  the 
collection  can  be  easily  removed.  The  omental  and  intestinal  adhesions 
belong  to  the  cases  in  which  there  has  not  been  proper  asepsis. 

Stretching  and  tearing  of  the  scar  are  exceedingly  rare  where  proper 
suturing  has  been  done.  The  transverse  incision  of  the  fascia  can  be 
practised  with  the  classic  section.  The  objection  that  prolonged 
manipulation  causes  asphyxia  is  not  a  valid  one,  as  greater  manipula- 
tion is  required  for  the  extraperitoneal  method.  Fetal  asphyxia  in 
properly  conducted  cases  scarcely  ever  occurs.  The  placental  separa- 
tion in  the  classic  Cesarean  section  is  done  under  the  eye,  and  can 
subsequently  be  better  controlled  than  in  the  cervical.  Postpartum 
hemorrhage  has  been  so  troublesome  to  some  operators  in  the  latter 
procedure  as  to  lead  them  to  tampon  the  uterus.  The  opportunities 
for  air-emboli  would  seem  to  be  much  greater  in  the  extraperitoneal. 
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The  disadvantages  of  the  cervical  Cesarean  are:  first,  a  difficult  and 
uncertain  technic  which  involves  the  transverse  as  well  as  the  pure 
extraperitoneal  incisions,  owing  to  the  greater  germ  contents  of  the 
cervical  over  the  corporeal  incision  of  the  uterus;  second,  the  difficult 
delivery  of  the  child  with  the  danger  of  extended  tearing  of  the  incision; 
third,  the  position  of  the  scar  in  the  thinnest  part  of  the  uterus  with 
consequent  danger  in  recurring  pregnancies;  fourth,  danger  of  cervical 
fixation  in  the  pelvis,  favoring  retroversion,  retroflexion.  In  consider- 
ing the  technic  of  the  procedure  it  is  not  always  easy  to  reach  the  cervix 
without  injuring  or  opening  the  peritoneum,  and  when  this  occurs  the 
danger  of  soiling  the  peritoneal  cavity  is  greatly  increased.  The  extra- 
peritoneal operation  is  more  secure  against  peritoneal  soiling,  but  it  is 
difficult  to  accomplish  the  separation  of  the  thin  peritoneum  without 
tearing.  In  clean  cases  such  injury  has  no  significance;  in  unclean, 
the  danger  is  greatly  increased.  In  65  cases  in  which  the  pure  extra- 
peritoneal method  was  attempted  the  peritoneum  was  torn  in  14,  or 
21.5  per  cent.  The  injury  occurred  10  times  in  the  separation  of  the 
peritoneum  and  4  times  during  the  delivery  of  the  fetus.  The  bladder 
was  torn  3  times  in  the  65  cases.  The  danger  of  the  entrance  of  germs 
is  greatly  increased  from  the  opening  of  the  vagina,  which  takes  place 
in  this  procedure. 

Repeated  retroversions  of  the  uterus  have  resulted  from  the  pelvic 
scar  in  the  extraperitoneal  operation.  The  bladder  may  become  fixed 
and  held  high  by  the  scar,  making  a  subsequent  operation  difficult. 
While  the  danger  of  peritoneal  infection  is  reduced,  that  of  the  loose 
connective  tissue  becomes  much  greater.  Search  of  the  literature 
shows  22  extraperitoneal  operations  and  9  deaths.  Schauta  had  150 
cases  of  classic  Cesarean  section,  with  1  death  from  infection.  He  di- 
vides the  cases  into  three  classes:  First,  clean,  which  comprise  those 
cases  which  come  early  to  operation  or  immediately  after  the  rupture 
of  the  membranes,  and  have  not  been  investigated  with  unclean  hands. 
Second,  delayed  cases,  where  labor  has  been  existent  so  long  that  con- 
siderable dilatation  has  occurred,  but  examination  has  not  been  made 
with  suspected  hands,  and,  finally,  third,  unclean  cases  where  investiga- 
tion has  been  made  with  unclean  hands,  the  patient  has  or  has  not  fever, 
and  where  at  the  time  of  investigation  there  are  evidences  of  infection. 

In  considering  the  method  of  delivery,  in  all  cases  in  which  spon- 
taneous birth  is  precluded,  the  character  of  the  misproportion  and  the 
possibility  of  securing  a  living  child  are  important  questions.  In  mis- 
proportions  of  the  first  degree  in  the  primipara  the  classical  Cesarean 
section  should  be  regarded  as  the  operation  of  election.  In  the  multi- 
para the  operation  of  hebosteotomy  may  be  considered.  In  unclean 
cases  the  operator  may  chose  between  craniotomy  or  deliAnn-y  through 
Sellheim's  belly  fistula.  In  severe  misproportions  of  the  second  de- 
gree in  pure  cases  the  Cesarean  should  be  the  operation  of  choice,  and 
in  the  unclean,  the  Porro,  or  delivery  through  Sellheim's  fistula.  Of 
the  alternative  procedures,  hebosteotomy  is  an  operation  which  has 
had  enthusiastic  advocates.     Sellheim  indicates  the  following  dangers: 
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Injury  of  the  bladder  and  urethra,  hemorrhage,  formation  of  pockets 
in  the  extraperitoneal  wound,  prolonged  confinement  to  bed,  the  possi- 
bility of  an  abdominal  hernia,  the  danger  of  traumas  of  delivery,  and 
the  danger  of  asphyxia  for  the  child.  Schauta  performed  50  hebos- 
teotomies  without  the  loss  of  a  mother.  Injuries  of  the  soft  parts 
were  common  when  the  procedure  was  employed  for  the  first  delivery. 
Among  these  hebosteotomies  were  3  dead  children.  Hebosteotomy 
must  be  combined  with  the  most  careful  delivery,  and  should  not  be 
employed  in  the  primapara  because  of  the  danger  to  the  soft  parts. 
Indeed,  with  improved  methods  in  the  management  of  obstetric  cases 
and  the  early  recognition  of  the  causes  of  obstruction.  Cesarean  section 
would  seem  to  be  the  procedure  of  election  in  all  cases  in  which  the 
obstruction  occurs  from  a  disproportionate  size  of  the  fetus  and  pelvic 
outlet. 

George  M.  Boyd  reported  27  cases  of  Cesarean  section  without  a 
maternal  death,  and  with  the  loss  of  but  1  child.  In  this  case  hyster- 
ectomy was  performed  for  labor  obstructed  by  a  large  fibroid.  The 
patient  was  septic,  and  the  child  had  been  dead  for  some  time,  so 
that,  even  in  it,  the  operation  was  not  responsible  for  the  death  of  the 
fetus.  In  14  of  his  cases  section  was  performed  before  labor;  in  13  the 
patient  had  been  in  labor  six  hours  in  the  shortest  case  and  forty-eight 
hours  in  the  patient  demanding  hysterectomy;  6  of  his  series  of  cases 
had  had  Cesarean  section  in  previous  labors.  The  operation  in  5  was 
for  the  second  time,  and  in  1  for  the  third.  He  employs  either  the 
vertical  or  transverse  fundal  incision  of  the  uterus.  In  either  case  the 
incision  should  be  clean  and  only  large  enough  to  admit  of  ready  de- 
livery. The  fundal  incision  is  advocated  by  some,  because  when 
closed  properly  the  line  of  union  does  not  come  in  contact  with  the 
abdominal  wound,  and  affords  no  opportunity  for  intestinal  adhesions. 
Boyd  prefers  silk  for  the  uterine  sutures. 

Where  a  woman  is  unable  to  deliver  herself,  andjespecially  in  condi- 
tions in  which  it  is  absolutely  necessary  that  delivery  shall  be  accom- 
plished by  Cesarean  section,  the  question  of  sterilization  to  prevent 
subsequent  conception  becomes  an  important  question.  There  are 
advocates  for  and  against,  but  as  De  Lee  remarks,  it  becomes  an  ethical 
question  whether  either  parent  has  the  right  to  demand  that  steriliza- 
tion should  be  done.  Sinclair  does  not  approve  of  it  except  in  special 
cases  of  fibroid  and  carcinoma,  because  of  increased  gravity  and  the  time 
consumed,  but  these  objections  are  scarcely  valid.  McPherson,  from 
his  experience  in  the  New  York  Lying-in  Hospital,  opposes  the  pro- 
cedure, and  says  there  is  not  so  much  danger  to  the  mother  from  Cesa- 
rean section  as  in  some  other  methods  of  delivery,  especially  the  high 
forceps,  and  no  danger  to  the  child.  The  danger  from  the  scar  can 
be  avoided  in  proper  closure  of  the  wound.  He  emphatically  objects 
to  Sinclair's  suggestion  that  the  operator  should  aim  to  secure  adhesions 
between  the  uterus  and  the  abdominal  parietes.  He  reports  39  cases  of 
repeated  Cesarean  section,  of  which  30  were  done  for  the  second  time, 
7  for  the  third,  and  1  each  for  the  fourth  and  fifth  times.  In  18  there 
VOL.  VI — 53 
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were  no  adhesions;  in  11,  very  few.  In  1  the  uterus  was  adherent  to  the 
abdominal  scar,  and  in  2  there  was  no  record  made.  The  uterine  scar 
of  the  former  operation  was  not  observed  in  9;  was  no  thinner  than 
other  portions  of  the  uterus  in  2,  was  very  thin  in  4,  and  ruptured  in  1, 
the  latter  being  the  one  in  which  many  adhesions  existed.  In  these  39 
cases  there  were  3  maternal  deaths;  1  from  anesthesia  before  the  opera- 
tion was  done,  1  from  sepsis  on  the  third  day,  and  1  from  pneumonia 
on  the  fifth.  The  fetal  mortality  comprised  1,  the  child  dying  from  he- 
mophilia on  the  sixth  day.  In  line  with  what  I  have  said  as  to  the 
extension  of  Cesarean  section,  Pankow  urgently  advocates  the  pro- 
cedure in  placenta  prsevia,  and  states  that  he  had  no  mortality  in  23 
women  thus  treated,  while  there  were  8  deaths  in  49  in  which  other 
procedures  w^ere  employed.  He  is  confident  that  6  of  these  might 
have  been  saved  by  prompt  Cesarean  section.  All  the  children  in  the 
23  cases  were  delivered  in  good  condition  except  1,  which  had  inhaled 
amniotic  fluid.  Carstens  reports  a  Cesarean  section  in  which  the  preg- 
nant uterus  was  lying  wdthin  the  sac  of  an  umbilical  hernia;  the  patient 
recovered  after  operation. 

Vaginal  Cesarean  Section  in  Eclampsia. — The  rapid  delivery  of  the 
fetus  by  the  vagina  through  incision  of  the  cervix  is  a  procedure  which 
has  gained  in  the  estimation  of  the  profession.  Henry  D.  Fry  says  it 
has  done  more  to  reduce  the  death-rate  in  eclampsia  than  any  other 
procedure.  Stamm,  of  Fremont,  Ohio,  was  the  first  to  present  the 
operation  in  this  country.  Palmer  Finley  does  not  consider  it  equal 
to  abdominal  Cesarean  section.  Edgar  and  Hirst  quote  Charpentier  on 
abdominal  Cesarean  section  for  eclampsia,  with  a  maternal  mortality  of 
36.26  per  cent.  Hillman's  collection  showed  40  operations,  with  a 
mortality  of  50  per  cent,  for  mothers  and  45  per  cent,  for  infants. 
Olshausen  showed  a  mortality  of  33.3  per  cent.  Joseph  B.  DeLee 
earnestly  advocates  the  importance  of  prompt  treatment  of  eclampsia, 
and  quotes  Winter  as  stating  that  of  29  patients  treated  before  they  had 
six  convulsions  not  one  died,  and  in  32  cases  3  women  were  lost,  while 
under  a  waiting  policy  the  mortality  was  much  greater.  Thus,  in 
eclamptics  treated  expectantly  with  spontaneous  labor  the  mortality 
was  40  per  cent.  Treated  with  expectancy  until  the  os  dilated,  30  per 
cent.  With  mild  measures  employed  for  hastening  the  labor,  as 
metreurysis  or  incisions,  the  mortality  was  25  per  cent.,  with  vaginal 
Cesarean  section  in  34  cases,  9  per  cent.  Where  vaginal  Cesarean  sec- 
tion was  performed  immediately  after  the  first  attack,  in  22  cases  there 
was  no  mortality.     (For  methods  of  procedure,  see  Vol.  V.,  p.  486.) 

Uterine  Displacements.— (See  Vol.  ^  .,  p.  490.) 

Prolapsus  uteri  is  a  hernia  through  the  vaginal  opening.  These 
hernias  may  be  divided,  according  to  the  situation  and  the  structure 
involved,  into  three  varieties:  first,  pre-uterine,  in  which  the  protrusion 
is  formed  by  the  bladder  and  anterior  wall  of  the  vagina,  commonly 
known  as  cystocele;  second,  uterine  hernia,  which  is  a  primary  pro- 
lapsus of  the  uterus,  and  is  also  designated  as  uterovaginal  jirolapse; 
third,  retro-uterine  hernia  in  which  the  posterior  wall  and  with  it,  not 
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infrequently,  the  anterior  wall  of  the  rectum  protrudes.  This  condi- 
tion is  also  known  as  rectocele.  We  may  have  in  some  instances  a 
dissection  downward  of  the  peritoneal 
pouch  associated  with  the  intestines,  in 
which  there  may  be  a  projection  of  the 
small  intestine  at  the  vulva. 

Sagging  of  the  anterior  and  pos- 
terior walls  of  the  vagina  together 
may  lead  to  the  formation  of  a  form 
of  prolapsus  known  as  vagino-uterine 
prolapse.  In  this  there  is  a  more  or  less 
extensive  eversion  of  the  vagina,  with 
either  complete  prolapse  of  the  uterus, 
known  as  procidentia,  or  a  dragging  out 
and  attenuation  of  a  portion  of  the  cer- 
vix, producing  what  is  known  as  hyper- 
trophic elongation.  These  hernise  are  in- 
dications of  weak  points  before  and  be- 
hind the  uterus.  Violet  says  the  anterior 
is  the  more  frequent,  and  also  the  more 
difficult  to  maintain  in  a  proper  position. 

(For  Etiology,  Diagnosis,  and  Mechan- 
ical Treatment,  see  Vol.  V.,  pp.  491-493.) 

Violet  suggests  the  following  technic  for  the  anterior  displacement: 
The  patient  is  shaved,  washed,  disinfected,  anesthetized,  placed  in  the 


Fig.  406. — Uteeovaoinal  Prolapse. 


Fig.  407. — Hernia  of  Intestines  through  Rectovaginal  Septum. 


dorsal  position,  the  limbs  flexed  and  fixed,  the  bladder  emptied  by  a 
catheter,  and  the  operative  field  protected  against  all  possibility  of 
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soiling,  especially  from  the  anus.  The  neck  of  the  uterus  seized  with  a 
pair  of  forceps  and  drawn  outward,  the  vaginal  mucosa  swabbed  with 
tincture  of  iodin,  while  with  a  bistoury  a  lozenge-shaped  alignment 
is  traced  out  for  an  anterior  colporrhaphy.  Step  one :  A  pair  of  forceps 
placed  just  below  the  urethra,  a  second  on  the  cervix,  and  at  equal 
distance  from  each  other  at  either  side  of  the  cul-de-sac  a  third  and  fourth 
pair  are  placed.  They  indicate  the  lateral  angles  of  the  lozenge.  The 
portion  of  mucosa  within  the  enclosure  is  removed  and  dissected  1|  cm. 
from  the  lips  described.  Step  two:  The  bladder  is  separated  from  the 
anterior  surface  of  the  uterus  as  far  as  the  peritoneum.  This  dissec- 
tion may  be  quite  difficult;  when  associated  with  hypertrophic  elonga- 
tion of  the  neck  the  line  of  cleavage  is  separated  by  pressure  of  the 

tampon  and  finger,  but  more  frequently 
has  to  be  done  with  the  scissors.  Several 
arteries  are  divided  during  this  dissec- 
tion. During  its  progress,  until  the 
peritoneum  is  reached,  traction  is  forci- 
bly made  upon  the  cervix.  The  separa- 
tion should  sometimes  be  continued  for 
a  distance  of  4  to  5  cm.  on  the  anterior 
part  of  the  uterine  neck  and  to  the 
level  of  the  cul-de-sac  of  the  anterior 
peritoneum.  Step  three:  The  anterior 
peritoneum  is  opened  well  over  the 
median  line.  The  cul-de-sac  is  gener- 
ally readilj^  reached,  but  sometimes  re- 
quires extensive  dissection  of  the  vesico- 
uterine space,  and  will  be  recognized 
by  the  pale,  rosy  red,  and  smooth  ap- 
pearance. The  peritoneal  opening  is 
necessary  in  order  to  reach  without 
danger  the  anterior  surface  of  the  isth- 
mus of  the  uterus  in  its  most  proximal 
point  to  suture  the  vesico-uterine  liga- 
ments. Step  four:  Isolation  of  the 
vesico-uterine  ligaments  in  the  line  of 
uterine  insertion.  The  bladder  is  pushed  back  in  the  inferior  triangle 
on  the  surface  of  the  uterine  neck  between  its  lateral  parts  and  the 
borders  of  the  vaginal  mucosa,  and  as  well  on  the  base  of  the  broad 
ligament  as  it  approaches  on  either  side  the  sinuosities  which  co^•er 
the  lateral  fascia  of  the  base  of  the  uterine  isthmus.  To  the  outside 
and  a  little  below  in  contact  with  the  uterus  a  bundle  of  fibers  is  per- 
ceived which  take  an  anteroposterior  direction.  Step  five:  Passage  of  a 
fixation  suture  in  the  peritoneal  portion  of  the  isthmus.  The  first  suture 
passes  through  the  base  of  the  fibromuscular  bundle  and  at  the  same  time 
through  the  anterior  face  of  the  uterine  isthmus.  Two  sutures  are 
thus  introduced  through  the  face  of  the  uterus  and  include  the  vesico- 
uterine ligaments.     A  proper  introduction  of  these  sutures  is  important 


Fig.   408. — ^'AGINo-uTERINE    Prolapse. 
Procidentia. 
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for  two  reasons:  (a)  Because  it  permits  traction  on  the  internal  border 
of  the  vesico-uterine  Ugaments  in  order  that  their  relation  can  be 
revealed.  The  operator,  seizing  the  vesico-uterine  ligaments  with  a 
forceps,  should  keep  in  mind  the  position  of  the  ureter,  (b)  The  second 
consideration  is  that  the  suture  constitutes  a  means  of  holding  forward 
the  uterus  by  vaginal  fixation.  When  properly  placed  it  controls  the 
retroversion  of  the  uterus  and  insures  the  maintenance  of  the  organ  in 
anteflexion.  In  a  subsequent  pregnancy  it  does  not  present  the  diffi- 
culties of  other  methods  of  fixation.  Step  six:  Closure  of  the  anterior 
cul-de-sac.  This  is  accomplished  in  a  transverse  line.  Step  seven: 
Suture  of  the  vesico-uterine  ligaments  after  replacement  of  the  bladder. 
This  suturing  is  completed  by  tying  the  suture  controlling  the  bladder. 
The  operation  is  finally  completed  by  the  removal  of  the  redundant  por- 
tions of  the  anterior  flaps  of  mucosa  and  the  union  of  their  edges. 


/  / 


Fig.  409. — Vagino-dterine  Prolapse.     Hypertrophic  Elongation  op  the  Cervix. 

Goffe,  in  extreme  cases  of  cystocele,  procidentia,  and  rectocele,  ad- 
vocates a  procedure  based  on  the  assertion  that  when  the  bladder  and 
uterus  are  in  their  normal  situation  the  pelvic  floor  has  nothing  to  do 
with  their  support.  His  operation  he  claims  recognizes  the  natural 
division  of  the  bladder  into  hemispheres,  the  base  of  which  is  compara- 
tively fixed,  while  the  portion  above  when  in  collapse  settles  down  on  the 
base.  The  operation  restores  the  base  to  its  immobile  condition,  allow- 
ing the  superior  portion  to  expand  as  its  function  demands.  He  accom- 
plishes this  by  dissecting  the  bladder  free  from  its  attachments,  hanging 
the  uterus  in  normal  position  by  shortening  its  ligaments,  restoring  the 
bladder  to  its  normal  relation,  and  securing  it  there  by  three  chromic 
catgut  sutures,  one  in  the  median  line  and  one  at  either  cornu.  In 
extreme  procidentia  he  advises  that  the  uterus  shall  be  removed  and  the 
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broad  ligaments  sutured  together  across  the  pelvis.     In  all  cases  in 
which  rectocele  exists  the  perineum  is  repaired. 

He  proceeds  as  follows:  Holding  the  uterus  with  fixation  forceps,  an 
incision  is  made  in  front  of  the  uterus,  as  for  hysterectomy;  seizing  the 
middle  part  of  this  incision  with  a  hemostat,  it  is  drawn  down,  while 
with  a  spur  or  blunt  dissector  he  strips  the  bladder  from  the  inner 
surface  of  the  vaginal  fascia  and  extends  it  out  on  either  side  until  the 
organ  is  free.  The  vaginal  wall  is  then  split  up  its  entire  length  well 
under  the  urethra;  the  base  of  the  bladder  is  lifted  on  a  retractor,  the 
vesico-uterine  pouch  opened,  and  through  this  opening  the  round 
ligaments  shortened  and  the  fundus  restored  to  its  normal  position. 


Fig.  410. — Transverse  Incision  Made  in  Front  of  the  Cervix  and  Longitudinal  Incision  from 

N  to  p. 

The  peritoneal  cavity  entered  at  O,  the  uterus  carried  up  into  place  and  the  round  ligaments  shortened. 


Points  are  then  selected  on  the  bladder  which  will  render  its  anterior 
surface  taut,  and  these  secured  to  the  front  of  the  uterus  and  on  either 
side  to  the  torn  edge  of  the  vesical  peritoneum,  the  peritoneum  having 
also  been  included  in  the  uterine  suture.  This  procedure  makes  a  com- 
paratively straight  line  from  the  urethra  to  the  uterus.  After  the  sutures 
are  secured  the  vaginal  flaps  are  trimmed  to  make  them  lie  snugly 
against  the  bladder  and  are  stitched  together  throughout;  the  uterine 
end  is  then  stitched  to  the  uterus  directly  under  the  attachment  of  the 
bladder. 

A  tendency  to  form  a  cystocele  or  rolling  out  of  the  anterior  wall  of 
the  vagina  has  been  still  further  obviated  by  the  procedure  known  as 
vesicovaginal  interposition  of  the  uterus,  an  operation  which  has  been 
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Fig.  411. — The  Vagina  has  been  Dissected  from  the  Bladder  at  Either  Side  of  the  Longi- 
tudinal Incision  and  the  Vesico-utbrine  Pebitoneum  through  Point  B  is  Selected, 
WHICH  when  Carried  to  C,  Will  Lift  the  Curve  A-B  to  a  Straight  Line,  A-C,  when  It 
is  Secured  by  Sutures. 


Fig.  412. — Point  C  in  Fig.  411  is  Carried  to  C  in  this  Figure,  and  B  to  B.    The  Vaginal  Surfaces 
Have  Been  Trimmed  to  Fit. 
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ascril:)ed  to  Watkins  and  Wertheim,  and  modified  by  Schauta,  Macken- 
rodt,  Diihrssen,  and  others.  The  procedure  is  described  by  Dr.  J.  M. 
Fisher  in  Vol.  V.,  pp.  444,  445.  This  procedure  has  been  very  ex- 
tensively practised  either  alone  or  in  combination  with  other  plastic 
operations  on  the  pelvic  floor.  In  a  large  vulvar  opening  the  uterus  and 
bladder,  notwithstanding  this  procedure,  are  likely  to  be  forced  out. 
Pfannenstiel  modified  the  operation  in  cases  of  metro-endometritis  by 
removing  the  fundus  of  the  uterus.  The  fundus  was  drawn  through 
an  incision  in  the  anterior  fornix  of  the  vagina  and  the  vesical  peritoneum 
sutured  to  the  posterior  surface  of  the  cervix,  after  which  the  two  horns  of 
the  uterus  were  removed  as  low  down  as  the  internal  os  by  converging 
lines,  thus  removing  as  much  of  the  fundus  as  seemed  necessary.  The 
remaining  portions  are  united  in  the  median  line  with  catgut  sutures 
and  secured  between  the  bladder  and  vagina,  as  in  the  Watkins  operation. 
This  procedure  has  the  advantage  over  complete  hysterectomy  in  that 
the  portion  of  the  uterus  retained  serves  to  obstruct  the  pelvis  and  afford 
a  fixed  point  for  the  uterine  ligaments. 

Bandler  prefers  vaginal  interposition  to  Goffe's  method,  because  in 
the  latter  the  bladder  is  kept  in  front  of  the  peritoneum,  while  to  be  effect- 
ive it  must  be  placed  behind  the  uterus.  He  directs  attention,  however, 
to  the  importance  of  amputating  a  long  cervix  as  a  preliminary  proced- 
ure. I  have  already  indicated  that  these  procedures,  applied  as  they 
are  to  the  anterior  wall  of  the  vagina,  are  not  effective  in  maintaining 
the  structures  in  place  unless  supported  by  a  normal  condition  of  the 
posterior  segment  of  the  pelvic  floor.  The  important  structure  for 
supporting  the  uterus  most  effectively  is  the  levator  ani  muscle.  This 
may  have  been  torn  off  on  one  or  both  sides,  have  undergone  atrophy 
from  long-continued  pressure,  or  its  fibers  have  been  so  separated  as  to 
permit  the  protrusion  between  them  of  the  rectum  covered  by  the 
posterior  wall  of  the  vagina.  With  constipation  this  condition  becomes 
more  and  more  marked  until  it  is  necessary  for  the  patient  to  push  up 
the  protruding  bowel  from  the  vagina  in  order  to  accomplish  complete 
evacuation. 

Latzko  describes  a  method  of  procedure  for  ensuring  support  of  the 
pelvic  floor.  He  makes  a  transverse  incision  in  the  separated  posterior 
commissure.  While  with  the  fingers  of  the  left  hand  the  vaginal  flap 
is  drawn  up,  he  pushes  the  tissues  analward  with  a  sponge.  This  dis- 
closes the  posterior  vaginal  wall  united  with  quite  strong  vessels.  In 
this  layer  the  separation  is  continued  until  the  pouch  of  Douglas  is 
reached.  A  sagittal  incision  splits  the  undermined  posterior  vaginal 
wall  with  two  bow-like  incisions.  The  uncertain  flaps  are  so  far  dissected 
as  to  remove  the  superfluous  mucosa  and  fascia  when  the  tissue  lies  on 
the  rectum.  Two  distinct  layers  are  now  ready  to  be  united,  the  septum 
and  the  vagina.  The  arched-out  rectum,  the  connective  tissue  and 
musculature  of  the  peritoneum,  and  of  the  urogenital  diaphragm  are 
all  united  together  with  connective  tissue.  Into  the  visible  and  pal- 
pable tissue  regions  blunt  scissors  (closed)  are  introduced  and  separated. 
The  existing  opening  is  spread  apart  by  the  fingers.     In  the  depth  can 
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be  seen  the  levator  ani  at  the  side  of  the  rectum.  This  is  the  lowest 
part  of  the  puborectalis,  and  by  strongly  separating  the  parts  the  belly 
muscle  on  one  side  is  picked  up  with  a  needle  and  united  by  suture 
with  the  one  on  the  opposite  side.  Over  this  muscular  plate  the  strong 
muscular  tissue  and  fascia  of  the  perineum  is  united.  This  is  not  a 
universal  procedure,  but  it  is  important  to  furnish  the  proper  support; 
it  is  an  essential  part  with  anterior  colporrhaphy  and  support  of  the 
bladder. 

Tandler  and  Halban,  in  discussing  prolapsus,  say  the  failure  of  the 
various  methods  of  retaining  the  prolapsed  organ  has  impressed  them 
that  it  is  not  through  the  creation  of  bands  and  other  means  of  suspen- 
sion that  it  is  to  be  overcome,  but  as  it  has  arisen  through  insufficiency  of 
the  muscular  closure  of  the  pelvis,  the  latter  must  be  restored  as  in 
other  forms  of  hernia.  In  the  normal  situation  of  the  genital  opening 
there  is  no  danger  of  hernia  or  prolapse  because  the  normal  relation  of 
the  organ  is  such  that  the  pressure  is  resisted  by  the  muscular  under 
layer.  When  this  support  is  lost  there  is  a  pressing  out  of  the  structures. 
The  organs  can  be  subjected  to  operation  on  the  ligaments  to  fix  them  in 
the  pelvis,  but  the  intra-abdominal  pressure  will  sooner  or  later  again 
reproduce  the  displacement.  When  the  uterus  can  be  kept  in  ante- 
version,  this  condition  is  less  likely  to  occur.  The  displacement  is  best 
controlled  by  antefixation  of  the  uterus  and  reconstruction  of  the  pelvic 
floor.  In  prolapse  of  moderate  degree  the  restoration  of  the  pelvic 
floor  by  drawing  in  the  levator  ani  muscles  is  effective,  but  in  extreme 
degrees  this  operation  is  insufficient  and  there  is  a  recurrence. 

The  Schauta-Wertheim  method,  which  we  call  the  Watkins,  has 
seemed  to  serve  a  good  purpose,  but  the  uterus  rests  on  the  levator  ani, 
and  when  it  becomes  paralyzed  thereby,  or  the  genital  opening  is  large, 
the  uterus  comes  to  lie  on  it  or  is  forced  through.  This  complication 
can  be  prevented  by  suturing  the  edges  of  the  puborectalis  in  front  of 
the  rectum  beneath  the  flap  of  the  vagina.  The  separation  is  made 
by  sharp  and  blunt  dissection  until  the  rectum  is'"  separated  from  the 
vagina,  when  these  structures  are  united  by  four  or  five  sutures.  Fol- 
lowing the  suturing,  a  part  of  the  superfluous  vagina  may  be  resected. 
This  operation  narrows  the  vaginal  opening  anteroposteriorly,  while 
there  is  also  a  narrowing  in  the  transverse  direction.  Heidenhain  relied 
on  this  suturing  of  the  levators  alone,  but  the  operation  of  Watkins 
usefully  supplements  the  procedure.  It  fixes  the  uterus  in  anteversion 
and  serves  to  support  the  bladder.  The  removal  is  more  effective  than 
the  removal  of  the  uterus,  for  in  the  latter  a  part  of  the  support  has  been 
removed  and  hernise  of  the  bladder  and  anterior  vaginal  wall  are  prone 
to  occur.  The  levator  muscles,  although  sutured,  become  weakened 
and  strained.  In  such  cases  the  floor  can  be  strengthened  by  utilizing 
the  borders  of  the  gluteus  maximus  to  reinforce  the  levators.  The 
operation  is  done  by  making  an  incision  alongside  the  vulva  or  the  edge 
of  the  labium  majus  backward  to  the  posterior  commissure,  from  thence 
over  the  perineum  to  within  |  cm.  of  the  anus,  following  around  it  in  bow 
shape,  and  carried  back  in  a  median  line  to  the  coccyx.     An  incision 
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is  carried  from  this  to  the  tuber  ischii  along  the  side  of  the  pelvis,  after 
which  the  outlined  flap  is  raised,  the  mecUan  part  of  the  gluteus  maximus 
is  set  free,  and  attached  to  the  transverse  fascia  in  front,  to  the  sides  of 
the  vagina,  to  the  muscles  of  the  opposite  side  in  front  and  behind  the 
anus,  and  to  the  sides  of  the  latter.  In  this  separation  of  the  muscle 
flaps  the  following  points  should  be  remembered:  (Ij  The  muscle  must 
be  cut  loose  from  the  tuber  ischii  or  it  will  be  too  short;  (2)  it  must  be 
three  fingers  broad  or  it  will  not  fill  the  space.     The  muscle  is  innervated 


\ 


Fig.  413. — Isolated  Sdture  of  the  Lev.\tor  Ani  Muscles. 


through  branches  of  the  inferior  gluteal  nerve  and  nourished  by  the 
blood-vessels  so  that  it  will  not  become  necrotic. 

Schiffmann  and  Ekler,  in  discussing  the  various  methods  of  operating 
for  prolapsus  and  the  relation  of  the  pelvic  floor  thereto,  present  a  collec- 
tion of  134  cases.  Of  these,  30  disappeared  without  investigation,  87 
were  personally  investigated,  and  16  by  others,  with  1  fatal  case. 
Of  operations  with  isolated  suture  of  the  levator  ani  there  were  48  cases, 
in  which  15  had  total  prolapse  and  33  slight.     Of  the  15  cases  of  total 
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prolapsus,  3  had  recurred,  2  slightly,  without  any  subjective  symptoms. 
The  other  recurrence  was  severe,  giving  the  subjective  sensation  of  a 
foreign  body.  Urinary  symptoms  were  wanting  in  all.  Tearing  or 
striking  degeneration  of  the  levators  had  been  observed  in  5.  Of  these 
5,  2  recurred  and  3  presented  a  satisfactory  result.  Of  the  33  easy  cases, 
32  had  satisfactory  results,  1  moderate.  In  2  there  was  dribbling  of 
urine  in  stooping  and  working;  in  3  marked  weakness  of  the  levator  had 
been  noted,  but  in  all  3  the  result  was  satisfactory.  Retroflexion  ac- 
companied the  prolapse  in  5  of  the  15  total  and  in  14  of  the  33  light  cases. 
This  displacement  was  obviated  by  the  vaginal  fixation  operation  of 
Schauta.     Only  in  a  quite  old  woman  was  the  position  overlooked.     As 


Fig.  414. — Flap  of  Gluteus  Maximus  Muscle  Utilized. 


additional  operations  in  the  15  total  prolapse  cases,  vaginal  fixation  was 
done  in  1,  vaginal  interposition  in  10,  and  vaginal  hysterectomy  once. 
In  the  33  light  cases,  vaginal  fixation  was  done  10  times  and  interposi- 
tion in  6  cases.  In  1  of  the  cases  of  recurrence  after  vesicovaginal  posi- 
tion the  fundus  uteri  appeared  at  the  vulva. 

The  operation  was  done  without  isolation  suture  of  the  levator  ani  in 
39  cases,  of  which  6  were  total  prolapse;  of  the  latter,  3  recurred.  In 
these  3  the  levators  were  subsequently  united  and  1  again  recurred. 
None  of  the  patients  complained  of  urinary  symptoms.  Of  the  33 
light  cases,  the  levators  were  united  in  21  and  4  had  dribbling  of  urine. 
Of  the  6  cases  of  total  prolapse,  4  had  retroflexion,  and  the  prolapse  opera- 
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tion  was  twice  combined  with  vaginal  fixation,  and  once  with  short- 
ening of  the  round  hgaments.  Retroflexion  was  found  in  these  33  cases 
11  times,  for  which  interposition  was  done  in  2  and  vaginal  fixation  in 
the  remainder. 

Of  the  16  cases  not  personally  investigated,  in  6  the  isolated  levator 
suture  was  inserted  for  total  prolapse  of  the  uterus,  and  1  with  inguinal 
hernia  and  retroflexion  combined.  In  one,  interposition,  and  in  the 
other,  vaginal  fixation,  was  done;  both  remained  free  from  symptoms. 
Of  4  light  cases,  2  had  retroflexion,  and  1  of  these  crural  hernia.  Vaginal 
fixation  was  done  in  both  and  they  remained  free  from  symptoms. 
The  experience  of  Bumm  and  Lawson  Tait  have  demonstrated  that 
perineal  operations  are  not  free  from  danger.  Leichtenstein  reported 
a  death  from  pulmonary  embolism.  Cohn's  statistics  gave  3  deaths  in 
105  cases;  Bumm  had  2  deaths  in  150  cases,  1  from  nephropyelitis  and 
1  from  peritonitis.  Jacoby  reported  a  death  from  pneumonia,  and 
Joly  2  fatal  cases  of  pulmonary  embolism  in  33  cases.  In  134  cases  there 
was  1  death  (0.75  per  cent,  mortality).  The  case  was  a  woman  fifty- 
eight  years  old,  with  ruptured  perineum  and  cystocele;  she  died  the 
fifteenth  day  following  the  operation,  with  pulmonary  embolism. 
Joly  attributes  the  occurrence  of  this  lesion  to  opening  the  large  veins 
of  the  pelvic  floor.  The  suturing  of  the  levator  is  associated  with 
injury  and  thrombosing  of  large  vessels. 

As  to  the  morbidity,  a  series  of  cases  of  cystitis  and  a  case  of  pneu- 
monia recovered.  In  operations  of  serious  character  there  were  15 
cases  with  12  recoveries  and  3  recurrences,  or  80  per  cent,  of  recovery. 
In  the  lighter  cases  there  were  33  with  1  relapse,  making  a  percentage  of 
recovery  of  97  per  cent.  In  a  large  number  of  cases,  much  to  my 
astonishment,  I  found  the  levator  ani  muscles  united  where  they  had  not 
been  sutured.  The  great  value  of  the  isolated  levator  suture  was  seen 
in  the  cases  where  total  prolapse  existed.  A  tendency  to  a  recurrence 
of  the  condition  was  greatly  lessened.  The  interposition  operation  was 
not  satisfactory  where  there  w^as  a  small  uterus  or  the  introitus  large. 
In  such  cases  prolapsus  was  likely  to  recur.  The  operations  of  fixation 
or  interposition  when  performed  during  the  child-bearing  period  should 
be  associated  with  sterilization.  Of  6  patients  reported  by  Heidenhain, 
one-half  died  of  sepsis  in  child-bed  and  of  the  remaining  3,  2  had  recur- 
rence. Latzko's  assertion  that  the  levator  suture  and  the  possibility  of 
pregnancy  were  antagonistic  is  correct,  for  subsequent  delivery  would  be 
associated  with  extensive  laceration  or  pushing  apart  of  the  muscle. 

The  analysis  of  these  investigations  seems  to  justify  the  following 
conclusions:  (1)  In  slight  prolapse  it  is  sufficient  to  secure  a  strong  floor 
through  the  suturing  of  the  non-isolated  levator  ani;  (2)  in  difficult  cases 
the  suturing  of  the  isolated  levator  ani  in  the  manner  suggested  by  Latzko 
is  indicated;  (3)  existing  retroflexion  is  corrected  if  the  uterus  is  not 
atrophied;  (4)  strong  cystocele  is  an  indication,  as  a  supplemental  opera- 
tion, for  interposition  of  the  uterus. 

Prolapse  operation  should,  as  a  rule,  be  associated  with  sterilization 
of  the  sexually  active  woman.     Kraatz,  in  rectocele,  whert'  from  want 
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of  support  of  the  intestines  and  the  rectum  the  posterior  vaginal  wall 
has  become  prolapsed  secondarily,  says  usually  a  severe  prolapsus  may 
be  overcome  by  perineocolporrhaphy,  but  where  there  has  been  marked 
degeneration  of  the  puborectal  structures,  special  measures  had  to  be 
instituted.  For  this  class  of  cases  he  suggests  the  rectovaginal  inter- 
position of  the  uterine  fundus.  The  uterus  is  drawn  through  the 
posterior  wall  of  the  vagina  and  partially  or  completely  covered  with 
the  vaginal  wall.  The  operation  is  completed  by  a  good  colpoperineor- 
rhaphy.  This  operation  affords  the  advantage  of  giving  a  firm  support 
to  the  defective  rectovaginal  section.  The  uterus  also  forms  a  good 
barrier  against  the  escape  of  the  viscera  through  the  canal.  It  no  longer 
affords  a  surface  for  the  downward  pressure,  and  depression  of  the  organ 
is  impossible  with  the  perineum  in  good  condition. 

The  operation  is  performed  as  follows :  A  transverse  incision  is  made 
in  the  posterior  vaginal  fornix  about  8  cm.  long;  a  vertical  incision  per- 
mits the  vaginal  mucosa  to  be  raised  from  the  rectum,  and  the  peritoneum 
of  Douglas  is  opened  transversely,  through  which  the  fundus  is  turned 
downward,  and  after  resection  is  placed  between  the  vaginal  flaps  of 
mucosa  and  secured  by  three  or  four  deep  sutures.  Superfluous  parts 
of  the  vaginal  wall  are  resected.  The  uterus  may  not  be  completely 
covered,  but  it  is  better  that  it  should  be;  if  necessary  a  wedge-shaped 
excision  of  the  fundus  may  be  made.  Where  the  cervix  has  been 
lacerated  or  hypertrophiecl,  a  preliminary  amputation  should  be  done. 
A  curetment  and  the  necessary  anterior  colporrhaphy  may  precede  the 
operation.  A  resection  is  inadvisable,  for  the  protrusion  of  the  intes- 
tines results,  most  frequently  from  the  absorption  of  the  adhesion  of  the 
vagina,  while  it  will  be  held  back  by  a  firm  union  with  the  fundus. 

In  total  prolapsus  of  the  uterus  Dr.  R.  Joly  has  suggested  an  opera- 
tion for  the  total  removal  of  the  uterus  which  seems  to  offer  the  most 
certain  obstacle  to  recurrence  of  this  form  of  vaginal  hernia.  In 
Olshausen's  clinic  34  operations  were  done  by  this  method.  Drawing  out 
the  uterus,  an  incision  in  the  vagina  is  begun  fronl  one  to  two  fingers' 
breadth  below  the  protrusion  of  the  urethra,  which  encircles  the  pro- 
truding mass  to  the  left,  and  then  to  the  right,  and  is  completed  by  lifting 
the  portio  vaginalis.  The  under  part  lies  quite  near  to  the  latter.  This 
portion  forms  the  fornix  of  the  vagina,  and  that  tube  is  only  sufficiently 
long  when  the  entire  posterior  part  of  the  vagina  has  been  preserved. 
The  incised  flaps  are  dissected  back,  partly  by  sharp  and  partly  by  blunt 
dissection,  first  anterior,  then  posterior,  and  the  portio  vaginalis  clamped 
to  prevent  soiling  of  the  wound  by  discharge  from  it.  It  is  important 
that  the  lateral  and  posterior  parts  of  the  vagina  shall  be  free,  otherwise 
the  later  separation  of  the  uterus  will  be  difficult.  In  the  anterior  sur- 
face the  bladder  is  visible  and  should  be  shoved  up  by  blunt  dissection 
until  it  is  no  longer  connected  with  the  uterus.  The  ureter  is  shoved 
up  with  it  and  carried  completely  out  of  the  range  of  operation.  Injury 
or  ligation  of  the  ureter  is  thus  prevented.  If  the  bladder  is  not  shoved 
up  with  a  gauze  tampon,  it  may  be  torn.  The  bladder,  thus  pushed  off, 
is  secured  by  transverse  sutures  which  pass  from  one  side  of  the  bladder 
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wall  to  the  other  and  thus  fix  the  organ.  The  uterus  lies  outside  the 
vagina  and  is  still  covered  with  peritoneum.  The  anterior  peritoneum 
is  cut  transversely,  the  fundus  seized  and  brought  forward,  and  a  tampon 
carried  over  it  to  hold  the  intestines  out  of  the  way.  If  the  fundus 
lies  well  forward,  it  should  be  separated  before  suturing  the  bladder,  or 
the  opening  will  be  too  small.  With  a  Deschamp  needle,  ligatures  are 
carried  through  the  left  ligament,  with  which  it  is  ligated  from  its 
upper  portion  to  beneath  the  portio  vaginalis,  for  which  four  or  five  strong 
ligatures  may  be  required.  The  same  course  is  pursued  on  the  right 
side.     Both  stumps  are  then  drawn  down  and  temporarily  secured  with 


Fig.  415. — Closure  of  the  Wound,  Utilizing  the  Flaps  for  Pelvic  Support. 


clamps.  The  parietal  margins  are  united  with  five  knotted  sutures. 
The  abdominal  cavity  is  closed  and  the  stumps  are  finally  drawn  out. 
These  stumps  are  united  with  sutures;  the  peritoneal  surfaces,  by 
invagination.  The  stumps  thus  firmly  united  form  a  thick  border, 
which  lays  before  the  peritoneum  and  behind  the  vaginal  wall.  In 
this  relation  exists  the  difference  between  the  method  and  the  cases 
in  which  stumps  are  drawn  into  the  vagina.  The  vaginal  wall  is 
united  by  continuous  sutures.  A  posterior  colporrhaphy  follows  this, 
in  which  the  deep  muscles  are  brought  together  with  three  or  four  deep 
sutures.  Finally,  the  skin  and  fascia  are  united  over  the  deep  sutures, 
thus  constructing  a  long  and  narrow  vagina. 
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In  many  cases  the  plastic  operation  on  the  anterior  and  posterior 
walls  will  afford  more  satisfactory  results  if  supplemented  by  an  ab- 
dominal incision  through  which  the  anterior  ligaments  are  shortened,  or 
the  recto-uterine  peritoneum  is  so  plicated  as  to  draw  back  on  the  cervix. 
Philander  A.  Harris  has  suggested  that  through  a  median  abdominal 
incision,  starting  1  inch  below  the  umbilicus  and  carried  3  or  4  inches 
downward,  the  body  and  fundus  of  the  uterus  should  be  drawn.  The 
uterus  is  held  by  an  assistant,  while  the  operator  sutures  the  parietal 
peritoneum  to  and  around  the  uterus  at  the  junction  of  the  cervix  with 
the  body.  This  suturing  crosses  the  broad  ligament  at  either  side 
about  2  inches  from  the  fundus,  and  is  followed  by  a  closure  of  the 
peritoneum  with  the  fundus  outside.  A  gauze  and  rubber  tissue  drain 
is  carried  to  one  side  through  a  stab-wound.  The  anterior  surface 
of  the  uterus  is  denuded  and  stitched  to  the  under  surface  of  the  recti 
muscles.  The  aponeurosis  is  sutured  with  chromic  catgut,  and,  finally, 
the  skin  closed  with  a  running  suture.  If  there  is  a  thick  fatty  wall,  the 
surface  is  drained  with  gauze  through  a  stab-wound.  This  operation  is 
applicable  only  to  women  in  whom  pregnancy  is  no  longer  possible. 

Retroversion  and  Retroflexion  of  the  Uterus. — (See  Vol.  V.,  pp.  501, 
502.) 

L,  Adler,  discussing  the  variety  of  procedures  for  relief  of  retro- 
displacements,  says:  "  The  great  number  of  operations  suggested  indi- 
cates that  none  of  them  are  perfectly  satisfactory."  In  harmony  with 
Hofmeier,  he  presents  the  following  postulates:  (1)  A  procedure  for 
relief  must  be  one  that  offers  no  danger  to  the  patient,  neither  in  relation 
to  the  primary  mortality  or  morbidity,  nor  gives  occasion  to  later 
complications,  such  as  obstruction  of  the  intestines,  disturbances  in 
pregnancy  or  labor,  or  herniae;  (2)  the  aim  of  the  operator  must  be  to 
secure  a  good  position  of  the  uterus  which  shall  endure  the  test  of  labor; 
(3)  the  symptoms  produced  by  the  lesion  must  be  relieved. 

Some  authors,  as  Vedeler,  Theilhaber,  and  Jenkins,  have  denied  that 
retrodeviations  rise  to  the  point  of  being  pathologic  conditions,  and 
assert  that  too  much  attention  has  been  given  them.  In  ten  years 
(from  1899  to  1909)  304  patients  were  subjected  to  operation  in  Schauta's 
clinic,  of  which  in  228  the  operation  was  vaginal;  in  73,  abdominal;  in  3, 
inguinal.  This  table  comprises  only  the  cases  in  which  the  operation 
was  done  for  correction  of  retrodisplacement,  and  not  for  such  complica- 
tions as  prolapsus  and  aclnexal  tumors.  The  time  between  the  opera- 
tion and  the  subsequent  investigation  of  the  cases  was  from  one  to  ten 
years,  and  in  none  less  than  eleven  months,  so  that  they  were  particu- 
larly valuable  for  the  determination  of  the  results. 

First,  vaginal  methods  were  employed  in  228  women,  of  which  only 
132  subsequently  came  under  investigation.  The  vaginal  methods  are 
divided  into,  first,  direct  vaginal  fixation,  (a)  high,  (5)  deep;  second, 
shortening  or  fixation  of  the  round  ligaments;  third,  combined  methods. 

Direct  Vaginal  Fixation. — This  consisted  in  an  anterior  colpotomy 
through  which  the  bladder  was  raised,  the  plica  of  the  peritoneum 
opened,  the  uterus  drawn  through  and  fixed  by  one  or  two  silk  sutures 
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either  at  the  height  of  its  fundus  or  about  1  cm.  thereunder,  or  at  the 
level  of  the  internal  os,  or  1^  cm.  above. 

Deep  Vaginal  Fixation. — The  sutures  were  carried  through  the 
anterior  uterine  wall,  the  peritoneum  and  the  vagina,  after  isolated 
closure  of  the  tract.  As  a  preliminary  step,  extensive  adhesions  should 
be  broken  up,  and,  where  necessary,  a  drain  inserted  through  Douglas' 
pouch.  The  disturbances  in  subsequent  pregnancy  were  so  marked 
in  patients  in  whom  these  operations  were  done  that  of  late  years  they 
have  been  considered  as  practicable  only  where  pregnancy  is  no  longer 
expected.  Following  the  discontinuance  of  these  vaginal  fixation  opera- 
tions, shortening  of  the  round  ligaments  was  practised  and  their  fixa- 
tion in  the  vagina. 

During  the  course  of  years  this  operation  through  the  vagina  has 
undergone  various  modifications.  Thus,  it  was  folded  upon  itself,  the 
ligaments  secured  to  the  anterior  surface  of  the  uterus,  loops  fastened  in 
the  vaginal  wound,  either  at  the  angle  of  the  transverse  incision  or  a  loop 
of  each  ligament  was  brought  out  and  buried  in  the  anterior  vaginal  wall 
at  a  point  just  above  the  urethra,  thus  supporting  the  bladder.  In 
some  instances  the  starting-point  of  the  ligaments  were  secured  in  the 
vaginal  wound.  (It  is  extremely  important  that  the  incised  or  torn 
peritoneal  surfaces  should  be  accurately  adjusted  in  these  cases,  for 
some  of  the  most  difficult  dissections  \f or  intestinal  adhesions  I  have  ever 
experienced  have  followed  in  these  cases  of  vaginal  operations.)  Adler 
found  the  subjective  results  better  tha.n  the  objective.  Where  the  uterus 
had  been  previously  movable,  the  results  were  satisfactory.  In  those 
cases,  however,  in  which  extensive  adhesions  were  broken  up  preliminary 
to  the  anterior  fixation  procedure,  the  tendency  to  recur  was  most 
marked. 

Simultaneously  with  the  ligament  fixation,  colporrhaphy  and  perineal 
operations  were  done  in  38,  and  operation  on  the  cervix  in  11.  Of  the 
investigated  cases,  18  had  been  pregnant.  Spontaneous  labors  had 
occurred  in  15;  3  were  pregnant  at  the  time  of  investigation.  3  had 
aborted.  In  considering  the  results,  one  is  impressed  with  the  great 
number  of  recurrences  where  the  displacement  had  been  complicated  by 
adhesions;  recurrence  followed  in  24,  or  63.3  per  cent,  of  38  such  cases, 
and  this  recurrence  is  common  to  all  the  operations  except  the  high 
direct  vaginal  fixation,  and  the  latter  is  associated  with  difficulty  in 
labor;  consequently,  all  vaginal  fixation  operations  were  rejected  by 
Schauta.  As  regards  the  influence  of  the  procedure  upon  pregnancy 
and  labor  in  the  132  cases  investigated,  2  must  be  excluded  from  consid- 
eration, as  they  had  been  sterilized.  Of  the  130  remaining,  43  became 
pregnant.  Of  94  women  in  whom  the  retroversion  was  movable.  30.  or 
38.3  per  cent.,  became  pregnant  following  operation;  while  of  36  comjili- 
cated  adhesions,  7,  or  19.4  per  cent.,  became  pregnant.  It  has  been 
recognized  that  women  with  perimetric  fixation  rarely  become  pregnant 
because  of  the  simultaneous  alterations  in  the  endometrium  and  the 
adnexa.  The  fact,  however,  that  nearly  20  per  cent,  do  conceive  after 
operation  emphasizes  the  importance  that  the  method  (Muployed  shall 
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be  one  which  will  not  of  itself  act  as  an  obstacle  to  the  course  of  preg- 
nancy or  of  delivery. 

Abdominal  Methods. — Subsequent  to  1906  the  Pfannensteil  incision 
has  been  exclusively  used,  and  is  valued  especially  for  its  freedom  from 
hemorrhage  and  its  cosmetic  effect.  The  methods  employed  were: 
(1)  The  direct  ventrofixation  method;  (2)  the  Olshausen  method;  (3) 
the  method  of  Doleris. 

The  direct  ventrofixation  (Czerny-Leopold)  was  employed  in  14 
cases,  and  an  opportunity  for  investigation  in  11  of  these  cases  was  ob- 
tained. Anteflexion  was  found  in  10  and  retroversion  in  1.  But  2  of 
these  cases  were  movable  prior  to  operation,  and  laparotomy  was 
chosen  for  them,  once  because  of  recurrence  after  vaginofixation,  and  in 
the  other  on  account  of  inflammation  of  the  adnexa.  Of  these  10 
women,  6  were  sterilized ;  in  2  there  had  been  one-sided  extirpation  of  the 
adnexa;  in  1  an  ovary  extirpated,  and  in  1  a  nut-sized  myoma  enucleated. 
The  subjective  symptoms  in  these  cases  did  not  harmonize  with  the 
objective.  The  patients  with  recurrence  were  free  from  symptoms, 
while  2  patients,  in  spite  of  orthopedic  results,  complained  of  pain. 
None  became  pregnant  after  the  operation. 

The  Olshausen  method  was  employed  in  9  cases,  of  which  6  were  in- 
vestigated. The  uterus  retained  its  position  in  5  and  retroversion  oc- 
curred in  1.  In  but  2  were  the  uteri  movable  prior  to  the  operation. 
The  abdominal  route  was  chosen  on  account  of  strong  vaginal  and  cervi- 
cal catarrh;  the  second  time  because  of  retrocecal  tumors.  Two  of  these 
patients  became  pregnant  and  there  was  no  disturbance  in  delivery, 
although  in  1  a  retroversion  followed.  In  later  years  Olshausen's  has 
been  substituted  by  the  Doleris  operation. 

The  Doleris  method  was  employed  50  times,  of  which  4  were  during 
pregnancy  in  a  retrofiexed  uterus.  In  3  of  the  cases  of  pregnancy  the 
displacement  recurred  in  a  few  months,  so  there  remain  47  cases  for 
determining  the  duration  results.  Of  these,  41  had  been  fixed  retro- 
displacements  and  6  movable.  In  none  was  there  recurrence,  making  an 
obj  ective  result  of  100  per  cent.  Three  of  the  patients  complained  of  sub- 
jective  symptoms.  In  one  the  stigmata  of  hysteria  were  recognized;  in 
another  was  found  parametritis  and  left  oophoritis;  while  in  the  third 
the  most  careful  examination  failed  to  afford  any  explanation. 

Of  a  number  of  women  operated  on  in  the  clinic  by  the  Gilliam  opera- 
tion, 7  had  been  pregnant  twelve  times;  one  of  these  underwent  opera- 
tion for  a  ruptured  tubal  pregnancy.  All  the  rest  ran  a  normal  course. 
He  condemns  ventrofixation  operations  in  all  cases  where  women  are 
likely  to  bear  children,  as  the  thinning  of  the  posterior  wall  endangers 
rupture. 

Guggisberg,  discussing  the  possibility  of  intestinal  obstruction  after 
operation,  especially  ventrofixation,  says  that  Olshausen  reported  1  case. 
He  mentions  two  methods  of  procedure,  that  of  the  original  Olshausen 
and  the  Leopold-Czerny  procedure.  He  recounts  1  case  of  his  own  and 
3  others  in  which  ileus  followed  the  operation.  A  number  of  cases  are 
reported  in  literature  in  which  obstruction  has  occurred  either  immedi- 
voL.  VI — 54 


850      SURGERY  OF  THE  FEMALE  GENITO-URINARY  ORGANS. 

ately  following  operation  or  at  a  later  date.  These  cases  make  it  evi- 
dent that  the  operator  cannot  be  indifferent  to  artificial  bands  within 
the  abdominal  cavity.  Gilliam  fehcitates  himself  on  the  simplicity, 
safety,  eflftciency,  and  facility  of  execution  of  the  operative  procedure 
known  by  his  name,  and  thinks  the  ol)jection  that  it  endangers  strangu- 
lation of  the  intestine  is  unworthy  of  consideration,  inasmuch  as  no 
cases  have  been  recorded  of  its  occurrence.  Frank  C.  Hammond 
recently  reported  to  the  Philadelphia  Obstetrical  Society  a  death  from 
intestinal  obstruction  as  the  result  of  conditions  following  Ferguson's 
modification  of  the  GiUiam  operation. 

Kraatz  advocates  the  Alexander- Adams  operation  under  local  anes- 
thesia. He  infiltrates  the  skin  in  the  region  of  the  anterior  spine  of  the 
ilium  and  over  the  inguinal  opening  with  2  c.c.  of  |  per  cent,  of  novocain- 
suprarenalin  solution.  A  similar  quantity  of  the  solution  is  employed  in 
the  region  of  the  internal  ring,  while  1  c.c.  is  used  about  the  middle  of 
Poupart's  ligament  where  the  round  ligament  enters  the  inguinal  canal. 
The  Alexander  operation,  however,  has,  as  Dudley  says,  become  obsolete. 
He  pins  his  faith  to  the  Webster  operation,  although  he  thinks  the  pes- 
sary has  been  neglected. 

The  so-called  Webster  operation  and  Baldy's  modification  would  seem 
objectionable,  in  that  they  afford  opportunity  for  adhesions  at  a  point 
which  would  readily  favor  the  occurrence  of  ileus.  Any  operation  within 
the  abdominal  cavity  for  retrodisplacement  should  be  as  free  as  possible 
of  peritoneal  injury,  by  which  adhesions  can  be  formed.  It  should  ex- 
clude all  peritoneal  bands  and  artificial  ligaments,  and  should  be  of  such 
a  character  as  to  prevent  the  possibility  of  recurrence  of  the  lesion.  This 
in  cases  uncomplicated  by  prolapsus  seems  most  effectually  accomplished 
by  the  extraperitoneal  shortening  of  the  ligaments  from  within  the  peri- 
toneal cavity,  whether  the  procedure  of  effecting  it  be  that  of  Simpson, 
Mayo,  Crossen,  or  my  own. 

Montuoro  lauds  the  operation  of  Pestolazza  for  retroflexion  of  the 
uterus,  which  is  performed  as  follows:  Through  a  median  abdominal 
incision,  after  correction  of  diseased  conditions  of  the  appendages,  a 
catheter  is  inserted  in  the  bladder  to  determine  its  angle  and  relation 
to  the  anterior  wall  of  the  uterus.  He  picks  up  the  uterus  with  a  long 
pair  of  forceps  at  the  point  of  the  reflexion  of  the  peritoneum  and  makes 
a  buttonhole  opening  with  a  pair  of  scissors.  The  latter  is  spread  the 
entire  length  of  the  uterine  segment,  and  also,  to  a  slight  extent,  on  the 
anterior  surface  of  each  broad  ligament.  Not  only  the  peritoneum,  but 
also  a  portion  of  the  muscular  layer  is  cut;  sometimes  the  latter  can  be 
torn  with  the  fingers.  Occasionally  severe  bleeding  will  follow  from  in- 
j  ury  of  considerable  sized  vessels,  but  they  rarely  require  a  ligature.  After 
the  formation  of  these  flaps,  the  next  step  consists  in  the  introduction 
of  several  sutures  through  the  fundus  and  the  median  portion  of  the  flap 
about  I  cm.  from  its  free  margin.  When  these  sutures  are  tied  the  uterus 
is  brought  into  a  position  of  anteflexion. 

Myomata.— (Myomatous  Growths,  Vol.  V.,  ji.  5 IS.) 

Myomatous  degeneration  of  the  uterus   prc\loniinatos  during  the 
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period  of  active  sexual  life.  Franz,  in  analyzing  276  myomatous  opera- 
tions, found  that  2.8  per  cent,  were  between  twenty  and  thirty  years  of 
age;  14.8  per  cent.,  between  thirty  and  forty  years;  62  per  cent.,  between 
forty  and  fifty  years;  19.6  per  cent.,  between  fifty  and  sixty  years;  0.8 
per  cent.,  between  sixty  and  seventy  years.  It  has  been  asserted  that 
fibroids  occur  more  frequently  in  the  unmarried  and  nuUiparous  woman; 
that  fibroid  manifestation  was  a  penalty  she  paid  for  her  freedom. 
Haultain  found  in  500  cases  that  39  per  cent,  of  them  were  single  and 
61  per  cent,  married.  Of  the  married,  42  per  cent,  were  childless,  and 
40  per  cent,  of  those  who  had  children  had  but  one.  A.  B.  Keyes, 
quoting  Winckel,  found  91  per  cent,  of  fibroid  growths  in  the  body  of 
the  uterus  and  9  per  cent,  in  the  cervix:  65  per  cent,  of  the  former  were 
interstitial;  24.3  per  cent.,  subserous;  10.7  per  cent.,  submucous.  All 
three  varieties  of  the  growth  may  be  found  in  the  same  uterus.  Inter- 
stitial tumors  do  not  always  remain  such,  as  they  may  be  extruded  from 
the  wall  and  become  either  subserous  or  submucous.  The  baneful  influ- 
ence of  the  fibroid  growth  is  not  confined  to  the  uterus.  It  is  difficult  to 
account  for  the  secondary  changes  which  occur  in  remote  organs.  It 
is  possibly  due  to  some  toxic  product  generated  in  the  tumor,  which  has 
a  destructive  influence  upon  the  structures  of  certain  organs.  Theil- 
haber  directs  particular  attention  to  its  degenerative  influence  on  the 
heart  as  shown  (1)  by  the  relatively  large  number  of  people  with  myomata 
not  undergoing  operation,  who  die  with  symptoms  of  heart  insufficiency; 
(2)  a  relatively  large  number  of  such  patients  die  during  or  shortly  after 
an  operation  without  the  narcosis  or  loss  of  blood  occasioning  it,  and  in 
which  no  other  cause  than  the  heart  insufficiency  can  be  assigned;  (3) 
such  disorders  as  thrombosis  and  embolism  are  disproportionately  fre- 
quent after  operations  for  myoma.  He  believes  that  the  simultaneous; 
occurrence  of  myoma  uteri  with  many  internal  diseases,  such  as  heart 
disease,  contracted  kidney,  and  diabetes,  is  not  accidental.  In  most  of 
the  cases  the  affection  has  been  disorder  of  the  heart  muscles,  and  is  indi- 
cated by  pain,  pressure  of  the  myoma  on  the  synipathetic  plexus,  the 
growth  of  the  tumor,  in  which  it  is  probable  the  heart  degeneration  is 
induced  by  the  influence  of  the  tumor  growth  and  its  demands  on  the 
nutrition  of  the  patient ;  (4)  a  mechanical  influence  occurs  in  the  pressing 
upward  of  the  diaphragm  and  the  contents  of  the  thoracic  cavity  which 
hinders  the  respiration,  makes  oxidization  of  the  blood  defective,  the 
nutrition  of  the  heart  suffers,  and  this  exercises  an  unfavorable  influence 
on  the  heart  muscles;  (5)  the  unfavorable  influence  on  the  heart's  action 
can  be  induced  by  the  deteriorating  influence  of  the  pressure  of  the 
tumor  on  the  processes  of  digestion;  (6)  menorrhagia  and  metrorrhagia 
can  lead  to  degeneration  of  the  heart  muscle  from  long  duration;  (7)  in 
the  majority  of  patients  the  cause  of  degeneration  has  been  the  process 
of  arteriosclerosis. 

Franz,  in  170  cases  in  which  careful  investigation  was  made,  found 
27  (15.9  per  cent.)  where  such  alterations  of  the  heart  had  occurred,  as 
impure  tone,  noise,  enlargement,  and  irregular  or  limited  action.  The 
degenerations  are  more  frequent,  however,  in  the  growth  itself,   as 
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Samuels  quotes  Tracy  as  having  found  in  a  series  of  3561  cases,  1147  re- 
ported degenerations  and  changes  in  the  tumor  and  the  uterus.  Two  or 
more  of  these  degenerations,  however,  maybe  noticed  in  the  same  patient, 
which  would  indicate  the  number  of  patients  are  less  than  one  would  at 
first  assume.  Samuels  concluded  that  (1)  a  large  majority  of  fibroid 
tumors  undergo  some  form  of  degeneration,  and  occur  with  greater  fre- 
quency in  women  over  forty  years  of  age  (64.9  per  cent) ;  (2)  fibromyomata 
uteri  and  visceral  degeneration  are  associated  in  a  large  number;  (3) 
young  women,  anxious  for  maternity,  who  have  small  tumors  which  do 
not  cause  symptoms  should  not  be  subjected  to  operation,  but  should 
be  kept  under  observation;  (4)  all  fibromyomatous  tumors  producing 
symptoms  regardless  of  the  patient's  age,  and  all  such  growths  in  women 
forty  years  of  age  or  over,  should  be  subjected  to  operation  when  diag- 
nosticated because  the  operative  mortality  is  less  than  5  per  cent.,  while 
12  to  14  per  cent,  is  the  risk  in  carrying  the  tumor. 

Myomata  and  Conception. — An  important  effect  of  myomatous 
growths  is  their  influence  on  conception.  The  majority  of  gynecologists 
have  regarded  myomata  as  productive  of  sterility.  Schauta  in  1896 
asserted  that  it  was  the  rule  for  myomatous  patients  not  to  conceive, 
and  if  they  do,  to  abort.  When  this  subject,  however,  is  carefully 
studied,  it  is  found  to  be  a  complex  problem.  A  superficial  investigation 
on  the  subject  would  seem  to  indicate  that  such  growths  were  a  cause  of 
lessened  fertility,  especially  as  women  suffering  therefrom  average  but 
2.6  per  cent,  pregnancies,  which  is  much  less  than  the  average  for  married 
women.  On  the  other  hand,  when  we  consider  that  over  62  per  cent,  of 
cases  that  come  to  operation  have  occurred  between  forty  and  fiftj^  years 
of  life,  while  procreation  is  most  active  before  the  thirty-fifth  year,  the 
question  might  arise  whether  myomata  and  want  of  fertility  were  not 
due  to  the  same  cause. 

Goetze  makes  the  following  summary  of  the  prognosis  on  the  possi- 
bility of  conception  for  a  woman  in  whom  myomata  are  discovered:  (1) 
Small  subserous  myomata  do  not  affect  the  probability  of  conception,  as 
they  increase,  the  probability  decreases,  but  large  myomata  do  not 
necessarily  preclude  its  occurrence;  (2)  the  submucous  myoma  gives  the 
most  unfavorable  prognosis  for  conception,  and  this  becomes  worse  the 
more  extensive  the  alterations  in  the  mucosa  and  the  severer  the  hemor- 
rhage. One  will  in  such  cases  regard  a  radical  procedure  as  less  objec- 
tional,  as  these  growths  are  most  frequently  found  in  women  who  have 
had  children.  The  interstitial  myoma  holds  the  intermediate  position, 
and  increases  the  difficulty  of  conception  the  more  it  affects  the  endo- 
metrium by  encroaching  on  its  cavity;  (3)  myoma  of  the  cervix  seems  to 
offer  more  probability  of  conception  than  does  myoma  of  the  body;  (4) 
pregnancy  having  occurred,  the  probability  of  abortion  is  greater  than 
when  the  uterus  is  normal;  (5)  if  no  other  hindrances  to  conception  exist 
where  the  conservative  removal  of  myomata  is  possible,  the  chances 
for  conception  are  improved,  and  are  increased  the  more,  the  less  severe 
the  surgical  procedure,  the  slighter  the  alterations  of  the  nuicosa,  and  the 
earlier  the  condition  is  diagnosticated;  (6)  if  enucleation  of  the  growtii  is 
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not  possible,  no  hope  for  conception  after  the  thirtieth  year  of  age  seems 
to  exist  in  women  whose  uteri  are  occupied  with  interstitial  growths  of 
large  size. 

Lobenstein  says  that  a  myomatous  condition  of  the  uterus  predis- 
poses to  sterility;  he  quotes  Parvin  as  saying  the  average  sterility  is  1 
to  8,  but  in  myomata  it  is  1  to  3.  The  tendency  to  abortion  is  increased, 
and  in  bad  cases  both  spontaneous  and  artificial  abortion  are  difficult  and 
dangerous.  The  baneful  influence  of  myomata  is  not  confined  to  the 
limitation  of  pregnancy.  Should  the  woman  become  pregnant,  she  still 
runs  the  gauntlet,  depending  to  a  great  extent  upon  the  character  and 
situation  of  the  growth.  Johnson  says  that  if  the  tumor  is  attached  to 
the  fundus,  or  if  it  is  subperitoneal,  it  may  cause  little  or  no  trouble. 
If  it  is  interstitial  and  encroaching  on  the  uterine  cavity,  fetal  malposi- 
tion, placenta  prsevia,  irregular  uterine  contractions,  abortion,  or  hemor- 
rhage during  labor  may  be  some  of  the  resulting  complications;  if  the 
tumor  is  submucous,  anticipate  hemorrhage,  abortion,  and  sepsis;  if 
the  tumor  is  located  about  the  cervix  it  may  obstruct  delivery,  or  if  the 
latter  is  accomplished  by  some  obstetric  operation,  hemorrhage  or  sepsis 
may  follow;  similar  complications  may  attend  the  intraligamentary  and 
intrapelvic  growths  unless  they  can  be  pushed  out  of  the  birth-canal. 
Small  fibroids  attached  high,  but  with  long  pedicles,  may  be  displaced 
downward,  giving  rise  to  as  much  difficulty  as  tumors  in  that  situation. 
Fibromata  have  been  known  to  cause  extra-uterine  pregnancy. 

Influence  of  Pregnancy  on  Myomata. — The  complication  of  preg- 
nancy has  a  marked  influence  on  myomatous  growths,  as  they  are  likely 
rapidly  to  increase  in  size  because  of  the  increased  uterine  vascularity. 
The  tumor  may  become  impacted  in  the  pelvis  and  form  extensive  adhe- 
sions. Intraligamentary  growths  may  cause  intolerable  pain  from  being 
crowded  against  the  pelvis,  and  later  result  in  necrosis  and  sloughing. 
Cervical  and  submucous  fibroids  may  be  expelled  into  the  vagina  and  be 
safely  removed.  Peritonitis  and  sepsis  are  often  caused  by  necrosis  and 
sloughing  of  tumors  whose  circulation  has  been  obstructed  by  pressure. 
At  the  time  of  labor  the  irregular  contractions  of  the  uterus  occupied  by 
fibroid  growths  may  render  labor  slow  and  ineffectual.  If  they  are  small 
and  high  up,  or  large  and  subperitoneal,  they  may  not  exert  much  influ- 
ence. If  they  are  either  large  or  small,  but  situated  in  the  pelvis,  a  sur- 
gical procedure  may  be  required  for  the  woman's  dehvery.  Cervical 
fibroids  may  make  Cesarean  section  or  hysterectomy  necessary  to  save 
the  lives  of  the  mother  and  child.  Notwithstanding  these  apparent 
perils,  it  is  astonishing  how  frequently  nature  clears  the  way  in  what 
seemed  insuperable  difficulties  and  enables  the  patient  to  deliver  herself. 
The  dangers  incident  to  the  growth  from  pregnancy  and  to  the  life  of  the 
mother  and  fetus  render  it  wise  to  advise  single  women  suffering  from  fi- 
broid growths  not  to  marry.  Cuthbert  Lockyer  says  the  majority  of  cases 
of  fibroid  may  be  left  alone  when  complicating  pregnancy,  and  then  pro- 
ceeds to  give  the  following  risks  of  non-interference:  (1)  Rapid  increase 
in  size  of  tumor,  causing  severe  pain  and  distress ;  (2)  incarceration  of  the 
tumor  in  the  pelvis;  (3)  serious  pressure  on  the  bladder;  (4)  degeneration 
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of  the  tumor  through  diminished  nutrition;  (5)  excessive  rotation  of  the 
pregnant  uterus;  (6)  abortion  or  premature  labor  as  a  result  of  pressure 
or  of  submucous  development  of  the  fibroid. 

The  size  to  which  these  growths  attain,  the  disastrous  effects  exerted 
on  the  general  health  from  hemorrhage,  pain,  and  pressure,  the  absorption 
of  toxic  products,  the  degenerative  processes  to  which  they  are  incident, 
and  the  disastrous  effect  of  possible  pregnancy  have  led  many  surgeons 
to  advise  the  extirpation  of  every  myomatous  uterus.  Where  possible, 
others  have  been  content  with  the  enucleation  or  removal  of  the  mj'-o- 
matous  growth,  endeavoring  to  preserve  the  uterine  function.  This  is 
particularly  desirable  in  women  who  have  not  as  yet  reached  the  age  of 
thirty-five  years.  In  many  such  cases  the  vasomotor  disturbances  of 
the  premature  climacteric  are  so  boisterous  as  to  make  the  patient  feel 
she  has  escaped  from  one  discomfort  to  another  even  more  distressing 
and  trying.  For  this  reason  Alvan  H.  G.  Doran  makes  an  urgent  appeal 
for  retention  of  part  of  the  uterine  mucosa  based  on  subtotal  hysterec- 
tomy for  fibromyoma  in  100  cases.  His  assertion  that  preservation  of 
a  portion  of  the  uterine  mucosa  exerts  a  beneficial  influence  and  even 
continues  the  menstruation  Avhere  both  ovaries  have  been  removed  is 
difficult  to  credit,  inasmuch  as  it  is  well-known  that  regular  menstruation 
ceases  when  both  ovaries  are  removed,  even  though  the  entire  uterus  re- 
mains. He  summarizes  his  100  cases  as  follows:  In  40  cases,  or  40  per 
cent.,  both  ovaries  were  removed  and  the  menopause  was  neither  com- 
plete nor  immediate  in  4 ;  in  3  out  of  these  4  the  amputation  was  above  the 
internal  os;  in  39  cases,  or  39  per  cent.,  one  ovary  was  saved  and  the 
menopause  was  neither  immediate  nor  complete  in  21;  in  18  out  of  the 
21  the  amputation  was  above  the  internal  os;  in  21  cases,  or  21  per  cent., 
the  menopause  was  neither  immediate  nor  complete  in  8;  in  7,  possibly 
all  of  the  8,  the  amputation  was  above  the  internal  os.  I  do  not  doubt 
the  wisdom  in  some  cases  of  following  his  suggestion,  but  my  observa- 
tions do  not  justify  me  in  crediting  a  continuation  of  menstruation  after 
the  complete  removal  of  both  ovaries.  The  continuation  of  bleeding, 
whether  regular  or  irregular,  in  such  cases  is  a  coincidence,  and  prol:)alily 
the  result  of  vascular  changes  by  which  the  arterial  tension  is  increased. 

Wherever  it  is  possible,  enucleation  of  growths  should  be  practised 
rather  than  hysterectomy,  but  the  truth  demands  that  I  state  I  have 
never  done  enucleation  in  women  under  thirty-five  years  of  age  in  whom 
fibroid  growths  have  not  recurred  in  some,  necessitating  hysterectomy 
for  their  removal.  Such  an  operation  is  not  always  free  from  danger  in 
subsequent  pregnancy,  as  in  those  cases  in  which  there  is  ex-tensive  in- 
jury to  the  uterine  walls  the  cicatricial  tissue  produced  may  endanger 
rupture  of  the  uterus  in  a  subsequent  pregnancy  or  labor.  Any  prociHl- 
ure  which  offers  the  patient  an  opportunity  to  escape  from  the  distress- 
mg  effects  of  the  vasomotor  disturbances  incident  to  premature  meno- 
pause is  worthy  of  serious  consideration.  The  degenerative  processes 
in  the  ovaries  and  tubes,  however,  which  so  frequently  comiilicate  myo- 
mata,  may  render  the  preservation  of  these  organs  impossible.  Ovarian 
hematoma  in  wliieh  the  entire  ovary  is  destroyed  is  a  very  frequent 
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complication  of  myomata.  Aggravated  arterial  tension  or  marked  muscu- 
lar insufficiency  may  make  the  continuation  of  the  menstrual  function 
even  from  a  decreased  surface  a  source  for  prolonged  hemorrhage.  An- 
other objection  to  the  suggestion  of  Doran  is  the  not  infrequent  associa- 
tion of  malignant  disease,  either  carcinoma  or  sarcoma,  as  a  complication 
of  myomata. 

Mayo,  Wallace,  and  Samuels  in  recent  articles  have  advocated  hys- 
teromyomectomy  or  subtotal  hysterectomy  as  the  elective  operation. 
Mayo  quotes  Bland-Sutton  as  saying  that  in  10  per  cent,  operation  after 
the  fiftieth  year  would  be  required  for  malignant  complications,  and  Win- 
ter as  asserting  the  relation  of  carcinoma  of  the  cervix  to  the  body  is  in 
the  proportion  of  15  to  1,  and  that  this  proportion  is  not  increased  in  the 
cervix  by  the  presence  of  myomata,  while  it  is  doubled  in  the  body. 
Mayo  gives  his  mortality  for  total  hysterectomy  as  3  per  cent.;  the  su- 
pravaginal or  subtotal,  2|  per  cent.  Wallace  advocates  the  retention  of 
the  cervix  because  its  removal  narrows  the  vagina  in  its  normally  widest 
portion  at  its  upper  end.  He  considers  the  supravaginal  operation  a 
simpler  operation  than  pan-hysterectomy,  as  it  requires  less  time  and  the 
control  of  fewer  vessels.  Samuels  urges  a  pathologic  examination  of  all 
growths  removed  because  of  the  malignancy  and  degeneration  which 
occur  in  them.  I  heartily  concur  with  him  in  this  advice,  as  in  66  recent 
cases  in  which  such  investigation  has  been  followed,  sarcoma  was  found 
in  one  and  carcinoma  in  another,  in  both  of  which  it  would  have  been 
overlooked  had  not  such  an  examination  been  made.  The  abdominal 
operation  in  fibroid  growths  is  apparently  attended  with  less  danger  than 
the  vaginal.  Doderlein,  in  190  total  extirpations  by  the  vagina,  lost  9 
cases  (4.7  per  cent),  while  in  170  total  extirpations  through  the  abdomen 
there  were  6  deaths  (3.5  per  cent.). 

Carcinoma. — Strenuous  efforts  are  being  made  the  world  over  to 
determine  the  causes  of  carcinoma.  It  has  been  conveyed  in  mice  and 
rats  from  one  to  another,  and  an  opportunity  thus  afforded  to  gain  some 
knowledge  of  the  life-history  of  the  cancer  cell,but'scientists  are  as  much 
in  the  dark  as  ever  as  to  the  cause  of  the  disease.  Meanwhile  the  care- 
ful and  extended  study  of  vital  statistics  shows  a  well-marked  and  steady 
increase  of  cancer  in  every  civilized  country.  Coley  says  that  without 
any  further  increase  the  death-rate  of  cancer  is  appalling,  and  he  does 
not  believe  that  the  actual  death-rate  is  known,  for  physicians  will  often 
respect  the  prejudices  of  the  family  by  assigning  some  other  cause  for 
death. 

Etiology. — Levin  says  there  have  been  three  chronologic  periods  in 
the  conceptions  of  medical  men  as  to  the  genesis  of  cancer.  The  first 
period  extended  from  Hippocrates  to  Virchow.  During  this  period 
cancer  was  considered  a  diathesis  and  the  tumor  itself  a  parasite.  The 
second  period  extended  to  the  beginning  of  experimental  cancer  research. 
Virchow  and  Johannes  Miller  were  the  first  to  indicate  that  cancer  con- 
sisted of  normal  cells  and  morphologically  resembles  benign  tumors,  the 
differentiation  being  the  unlimited  cell  proliferation  in  the  former. 
Virchow  attributed  this  to  an  external  irritant ;  Cohnheim,  to  the  intrin- 
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sic  abnormality  within  the  cell ;  while  Ribbert  believed  that  every  cell 
had  an  innate  capacity  for  proliferation,  but  is  restrained  by  cellular 
correlation.  None  of  these  theories  were  satisfactory.  A  new  era  was 
opened  by  Morau,  Jensen,  and  Loeb  in  transplanting  carcinoma  in  rats 
and  mice.  The  interesting  fact  was  found  that  when  thus  transplanted 
it  will  grow  in  not  more  than  10  per  cent.  Animals  are  more  susceptible 
to  the  artificially  grown  tumor.  The  adaptability  and  virulence  of  the 
tumor  cell  gradually  increases,  so  that  the  growth  of  the  transplanted 
tumor  depends  on  the  virulence  of  the  cell  and  the  resistance  of  the  host. 
Ehrlich,  who  has  done  most  important  work,  has  shown  that  when  an 
animal  is  inoculated  from  a  tumor  of  known  low  virulence  the  transplanted 
tissue  will  be  absorbed  without  growth,  and  such  animals  were  found  im- 
mune against  the  majority  of  the  virulent  neoplasms;  he  called  this  pan- 
immunity.  It  can  be  produced  by  inoculation  with  normal  tissue,  such 
as  spleen,  liver,  and  blood.  It  differs  from  any  known  form  of  antibac- 
terial immunity.  Levin  has  shown  that  this  identical  result  has  been 
secured  with  treatment  of  autolized  tissue,  that  is,  tissue  in  which  the 
cells  have  been  so  killed  as  to  leave  the  endocellular  enzyme-like  substance 
uninjured  and  active.  Another  point  of  interest  in  his  investigations, 
confirmed  by  Bashford  and  others,  is  that  carcinoma  cells  could  originate 
sarcomatous  cells,  so  it  would  seem  evident  that  carcinoma  and  sarcoma 
are  due  to  the  same  irritant,  only  exerting  its  influence  upon  cells  of  dif- 
ferent character.  It  is  to  be  hoped  that  the  knowledge  of  how  immmiity 
can  be  secured  in  small  animals  may  lead  to  methods  of  treatment  that 
will  cause  the  prevention  or  arrest  of  cancer.  Experimental  research  has 
demonstrated  that  any  cell  can  be  transformed  into  a  malignant  one  by 
an  external  irritant,  and  that  a  cancer  cell  may  proliferate  and  retain  its 
malignancy  when  transplanted  into  one  host,  and  lose  it  and  become  in- 
nocuous when  taken  to  another,  hence  it  is  evidently  the  interaction 
between  the  external  irritant  and  the  constitutional  reactivity  of  the 
individual.  Owing  to  the  frequency  of  cancer  of  the  womb  and  breast, 
it  is  found  oftener  in  women  than  in  men.  It  occurs  at  any  age,  but  more 
frequently  after  the  thirty-fifth  year.  The  study  of  over  4C00  cases  by 
Levin  affords  no  light  on  its  contagion.  The  frequency  of  cancer  of  the 
uterus  and  breasts  in  virgins  is  respectively  represented  at  6.6  and  17  per 
cent.  Cancer  appears  so  infrequently  among  the  American  Indians 
that  it  would  almost  appear  they  enjoy  immunity.  The  cervix  is  the 
most  frequent  seat  of  cancer,  and  is  probal^ly  due  to  the  greater  number 
of  injuries  to  which  it  is  subject.  Miller  asserts  that  if  laceration  of  the 
cervix  is  repaired  there  is  no  more  tendency  to  cancer  of  the  cervix  than 
if  the  woman  had  not  borne  children.  Theilhaber  attributed  cancer  of 
the  uterine  body  to  anemia  of  the  organ,  and  says  that  it  occurs  with 
advancing  age.  There  does  not  seem  to  be  any  special  relation  between 
cancer  and  fibromyoma.  Levin  does  not  feel  that  the  study  of  a  large 
series  of  cases  especially  indicates  that  child-bearing  has  much  influence. 
Indian  women  are  more  fertile  than  the  whites,  and  yet  cancer  in 
them  is  comparatively  unknown.  Hendrick  quotes  Bashford  as  saying 
that  vegetarians  are  no  more  exempt  from  cancer  than  those  who  Vixe 
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on  a  mixed  diet.  Any  theory  explaining  cancer  must  agree,  (1)  that 
statistically  cancer  is  a  function  of  age;  (2)  that  biologically  cancer  is  a 
function  of  senescence,  and,  one  may  add,  of  immaturity. 

For  pathology  and  symptoms,  see  Vol.  V.,  pp.  530-535. 

Cancer  may  have  its  origin  either  in  the  body  or  cervix,  but  in  the 
former  it  is  infrequent,  and  occurs  as  often  in  the  nulliparous  as  in  the 
parous  woman.  The  growth  is  slow  and  for  a  long  period  is  confined  to 
the  uteruS;  Cancer  occurs  in  the  cervix  more  frequently  than  in  any 
other  portion  of  the  human  body,  and  is  more  prone  to  be  found  in  the 
parous  woman,  especially  during  the  middle  period  of  life.  The  growth 
in  the  cervix  is  rapid  and  extends  beyond  it  by  direct  invasion  or  by 
metastasis  at  an  early  stage.  Sampson  in  1906  reported  a  careful  study 
of  27  specimens  from  Kelly's  clinic.  Cancer  was  found  in  the  perimetrium 
in  17;  in  8  of  these  as  direct  extensions  of  thread-like  processes  or  en 
masse;  as  metastases  to  the  lymph-structures  in  3,  and  in  6  cases  both 
forms  were  present.  In  19  of  them  cancer  was  found.  He  further  directs 
attention  to  the  classes  of  cancer  as  varying  according  to  their  origin 
from  the  epithelium,  and,  irrespective  of  this,  into  inverting  and  everting. 
The  former  is  vegetating  and  the  latter  infiltrating.  The  everting  form, 
developing  from  the  portio  vaginalis,  presents  a  sessile  or  pedunculated 
tumor  projecting  into  the  vagina,  and  is  less  malignant  than  the  infil- 
trating. In  the  inverting  variety  the  deeper  tissues  are  invaded  and  but 
little  indication  is  found  on  the  surface.  This  form  is  more  frequent 
and  more  malignant.  It  invades  the  deeper  structures,  and  soon  extends 
beyond  the  uterus  and  involves  the  lymph-nodes  by  metastasis.  When 
the  disease  proceeds  by  direct  extension  it  may  be  either  as  delicate 
thread-like  processes  or  en  masse.  He  has  found  the  nerve-sheaths  in 
definite  lymph-vessels  and,  more  frequently,  in  the  lymph-spaces.  The 
parametrium  is  most  frequently  involved,  often  near  the  junction  of 
the  cervix  and  vagina.  Here  it  is  in  close  proximity  to  the  bladder,  and 
consequently  it  is  difficult  to  secure  a  wide  excision.  The  disease  may 
extend  anteriorly,  posteriorly,  or  laterally.  The  former  soon  reaches  the 
bladder,  and  laterally  the  tissues  about  the  ureters.  The  reaction  of 
these  tissues  varies  between  an  increase  in  the  connective  tissue,  inflam- 
matory exudate,  or  no  apparent  change.  In  some  cases  such  a  reaction 
is  due  to  the  bacteria  in  the  necrotic  tissue  and  often  to  the  cancer  itself. 
In  41  cases  the  bladder  was  involved  in  8,  and  in  7  of  these  at  the  level  of 
the  cervical  junction.  In  careful  investigation  of  the  ureters  the  lower 
end  is  frequently  compressed  by  the  infiltrate,  leading  to  hydro-ureter 
and  hydronephrosis.  Renal  insufficiency  from  stricture  of  the  ureters  is 
a  frequent  cause  of  death;  the  structure  of  the  ureter  itself  is  very  infre- 
quently invaded. 

Metastases. — These  are  found  in  four  regional  groups :  the  parame- 
trium, the  pelvic  lymph-nodes,  the  abdominal  lymph-nodes,  and  other 
parts  of  the  body.  The  disease  may  be  carried  either  by  the  blood- 
vessels or  by  the  lymphatics;  more  frequently  by  the  latter.  When 
cancer  invades  a  blood-vessel  it  may  grow  into  it,  filling  up  its  structure, 
or  portions  may  be  carried  to  remote  parts  of  the  body.      Mihalkovics, 
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discussing  metastases,  says  they  are  found  in  one-third  of  the  deaths  from 
carcinoma.  In  44  deaths  after  hysterectomy  no  metastases  were  found; 
in  202  deaths  from  recurrence,  metastases  were  seen  in  remote  organs 
in  9.  Blau,  Dybowski,  and  Wagner,  in  255  cases,  found  metastases  to 
the  liver  in  9  per  cent.;  the  lungs,  in  7  per  cent.;  renal  metastases,  in  3.5 
per  cent. 

Diagnosis. — All  authorities  justly  urge  the  importance  of  early  diag- 
nosis. There  are  three  sites  in  the  uterus  in  which  cancer  develops: 
the  vaginal  portion  outside  the  external  os;  the  cervical  canal,  between 
the  internal  os  and  the  uterine  body;  from  the  internal  os  to  the  uterine 
ends  of  the  Fallopian  tubes.  Hendricks  directs  attention  to  the  follow- 
ing prodromes  as  important  indications:  (1)  Bleeding  in  coitus  may  occur 
in  vascular  erosion,  laceration  of  the  cervix,  endometritis  and  polypus, 
and  is  always  suspicious;  (2)  metrorrhagia  after  the  menopause  may  also 
occur  in  fibroids,  polypoid  disease,  and  senile  endometritis;  (3)  a  sero- 
sanguineous  discharge  resembling  greasy  dish-water  or  beef  brine.  This 
symptom  is  rarely  found  in  any  other  condition  than  cancer.  The  clin- 
ical diagnosis  depends  on  two  factors:  (1)  The  presence  of  a  neoplasm, 
either  a  proliferation  or  an  infiltration;  (2)  degeneration  of  this  growth, 
which  causes  friability  and  is  a  characteristic  symptom.  Bleeding  occurs 
in  all  three  varieties,  but  is  also  found  in  erosions,  endometritis,  chronic 
metritis,  and  polypus.  He  further  urges  as  a  means  of  securing  early 
diagnosis:  (1)  To  educate  women  to  regard  any  unusual  hemorrhage  or 
discharge  after  the  menopause,  or  even  before  it,  as  a  danger  signal;  (2) 
subject  all  patients  to  a  most  careful  examination;  (3)  never  temporize  or 
delay.  If  unable  to  decide,  have  an  expert  and  subject  the  suspicious 
tissue  to  the  microscope. 

Werder  urges  the  importance  of  early  recognition,  and  says  that  a 
slight  discharge  streaked  with  blood  after  coition,  defecation,  or  exertion 
in  a  woman  past  fifty  is  suspicious.  Hinchey  urges  the  importance  of 
irregular  bleeding,  and  says  that  in  a  large  number  of  cases  observed 
during  menstrual  life  only  one  did  not  give  a  history  of  menorrhagia  or 
metrorrhagia  as  a  symptom.  Of  all  the  cases  occurring  after  the  meno- 
pause, 67  per  cent,  gave  a  history  of  blood  loss  as  a  first  symptom. 
Finally,  he  urges  that  any  abnormal  blood  loss  at  any  age  should  de- 
mand as  rigid  examination  for  the  discovery  of  a  possil^le  cancer  as  any 
cough  would  demand  for  the  discovery  of  a  possible  tuberculosis.  jMc- 
Naughton-Jones  reports  a  case  of  extensive  destruction  of  the  cervix, 
while  a  single  polypus  was  found  in  the  fundus  with  no  connection 
with  the  former.  Microscopic  examination  of  this  disclosed  solid 
carcinoma. 

It  is  rare  that  patients  suffering  from  carcinouia  die  from  metastasis, 
hemorrhage,  or  sepsis.  As  in  cancer  in  other  parts  of  the  body,  it  is 
generally  from  the  complex  condition  indicated  as  cachexia.  Offergeld 
indicates  that  in  quite  a  number  the  urinary  complication  proves  to  be 
the  cause  of  death.  Simmonds  found  as  large  a  percentage  as  52  to  71 
per  cent,  suffering  from  urinary  complications.  Offergeld  in  1298  cases 
of  cancer  found  metastases  to  the  kidney  in  31,  or  2.39  per  cent. 
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As  the  disease  progresses  the  ureters  become  surrounded  by  the  in- 
filtrate which  compresses  them  and  leads  to  obstruction.  This  condition 
is  the  most  frequent  cause  of  uremia.  Not  infrequently  the  obstruction 
will  become  so  marked  that  uremic  coma  is  present,  and  then  with  dis- 
integration of  the  mass  the  channel  is  re-established,  and  the  patient 
passes  the  normal  quantity  of  urine  and  retains  her  normal  condition. 
The  decreased  mental  activity  and  insensitiveness  to  her  environment 
and  condition  induced  by  obstruction  of  the  urinary  current  is  often  a 
fortunate  termination  to  the  disease. 


Fig.  416. — Incision  in  Peritoneum  Extending  Upward  to  Afford  Better  View  of  the  Pelvic 

Vessels. 


The  experience  of  all  operators  in  the  treatment  of  uterine  cancer  is 
that  the  earlier  it  can  be  recognized  and  the  slighter  the  manifestation 
when  it  comes  to  the  surgeon,  the  better  the  prospect  for  the  patient.  It 
is  most  unfavorable  when  it  has  already  involved  the  parametrial  tissues, 
the  uterus  has  become  fixed,  and  the  process  of  disintegration  has  set  in. 
Unfortunately,  few  reach  the  operator  in  an  early  stage.  This  is  due  in 
part  to  the  insidious  onset  of  the  disease,  in  part  to  the  ignorance  of  the 
patients,  and,  sad  to  say,  not  infrequently  to  the  neglect  and  want  of 
consideration  of  the  medical  attendant.  Every  operation  which  does 
not  succeed  in  removing  all  the  diseased  tissue  is  a  failure.  The  wider 
the  removal  of  tissue  and  the  nearer  we  can  operate  within  healthy  struc- 
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tures,  the  more  certain  is  a  favorable  prognosis.  Emil  Ries  was  the 
first  to  emphasize  the  importance  of  wide  removal.  The  proximity  of 
the  bladder  and  the  situation  of  the  ureters  limits  the  possibility  of  this 
procedure.  The  removal  of  the  posterior  wall  of  the  bladder  and  the 
resection  of  the  ureter  in  every  case  is,  as  Ries  asserts,  not  to  be  followed. 
Extension  from  the  cervix  along  the  lymphatics  is  particularly  treacher- 
ous, and  may  lead  beneath  the  intact  vagina  to  the  lymphatic  glands  in- 
side and  outside  the  pelvis.  Ries  devised  an  operation  in  1905  which  has 
been  variously  modified  and  is  known  as  the  extensive  Freund  and  the 
Wertheim  operation.     Its  purpose  is  not  only  to  remove  the  primary  dis- 


FiG.  417. — The  Uterine  Artery  Located  by  Passing  a  Hemostat  Along  the  Course  of  the 

Ureter  Laterally. 


ease,  but  the  first  metastases.  The  operation  is  a  dangerous  one.  es- 
pecially to  anemic  patients  who  have  suffered  from  severe  lu^morrhages. 
In  the  performance  of  the  operation  it  is  important  to  keep  in  mind  the 
bacteriology.  All  degenerating  carcinomata  contain  micro-organisms  of 
varying  virulence.  It  is  impossible  to  render  a  carcinomatous  ulcer 
aseptic  when  once  infected.  Some  operators  have  advocated  that  the 
cervix  should  be  treated  for  some  weeks  prior  to  operation  to  render  it 
in  a  fit  condition,  but  such  a  plan  of  procedure  affords  time  for  the 
extension  of  the  carcinoma,  and  it  may  thus  spread  beyond  control. 
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The  extent  of  involvement  is  determined  by  careful  investigation.  This 
may  require  the  employment  of  careful  digital  examination,  the  specu- 
lum, and  the  cystoscope.  When  the  latter  gives  indication  that  the 
disease  has  penetrated  the  bladder-wall,  operation  is  contraindicated. 
Further  contraindication  may  be  determined  by  vaginal  and  rectal 
palpation.  When  these  disclose  involvement  of  the  broad  ligaments, 
parametrial  tissues,  and  the  bladder-wall,  with  extensive  fixation  of  the 
uterus,  the  operation  not  only  becomes  dangerous,  but  useless.  Uterine 
fixation  may,  of  course,  be  the  result  of  inflammatory  exudate,  either 
provoked  by  infection  from  the  carcinoma  or  independent  of  it.     After 


Fig.  418. — Peritoneum  Cut  Across  in  Front  of  the  Uterus,  and  the  Uterus  and  the  Bladder 

Pushed  Back. 


the  abdomen  is  opened,  nodules  in  the  liver  and  omentum  and  infiltra- 
tion of  the  intestines  and  peritoneum  may  render  it  unwise  to  proceed 
further. 

The  significance  of  enlarged  glands  is  difficult  to  interpret,  as  they 
may  result  from  the  accompanying  infection  and  not  be  cancerous. 
Firm  attachment  of  glands  to  the  veins  is  more  than  likely  due  to  malig- 
nant condition. 

Treatment. — Prophylactic. — In  a  disease  so  destructive  to  life  as 
carcinoma,  it  becomes  evident  that  the  prophylactic  treatment  is  of  the 
utmost  importance.     Unfortunately,  we  do  not  know  enough  of  the 
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causes  of  carcinoma  and  the  conditions  which  favor  it  to  be  able  to  out- 
line a  satisfactory  course  of  prophylaxis.  C.  H.  Mayo  directs  attention 
to  the  influence  of  irritation  in  its  production,  hence  the  importance  of 
removing  all  such  sources.  In  line  with  this,  lacerations  of  the  cervix 
should  be  repaired  and  inflammatory  conditions  corrected.  The  only 
justifiable  treatment  in  favorable  cases  of  carcinoma  is  the  entire  removal 
of  the  organ,  and  this  as  thoroughly  as  the  condition  of  the  individual 
case  will  permit.  The  aim  should  be  to  remove  not  only  the  diseased 
tissue,  but  to  go  so  far  beyond  the  uterus  that  the  tissues  first  invaded 
shall  also  be  removed. 


Fig.  419. — Veins  Running  Across  the  Lower  End  of  the  Ureter. 
These  veins  should  be  cut  between  compressor  forceps  and  both  ends  tied  before  opening  ureteral 

sheath. 

Both  abdominal  and  vaginal  operations  have  been  employed.  The 
latter  is  attended  with  a  low  mortality,  but  the  operator  is  unable  to 
get  far  enough  away  from  the  diseased  structures  to  make  sure  of  per- 
manent cure.  In  other  words,  Ave  have  a  low  mortality  from  operation 
and  a  low  percentage  of  survival  for  more  than  a  few  years.  Peterson, 
Jacobson,  Franz,  and  Zinsser  urge  the  Wertheim  operation,  which  is 
necessarily  a  prolonged  one  and  attended  with  considerable  danger. 
The  technic  of  the  operation  is  as  follows:  After  thoroughly  cleansing  the 
vagina  and  the  diseased  tissue,  the  vagina  is  packed  with  gauze.  Either 
the  long  median  or  the  transverse  incision  through  the  superficial  struc- 
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tures  and  the  fascia  may  be  employed.  The  intestines  are  walled  back 
with  gauze,  and  the  uterus  seized  with  fixation  forceps  and  drawn  up. 
The  spermatic  vessels  on  either  side  are  fixed  with  two  clamps,  between 
which  they  are  cut.  Then  the  anterior  fold  of  the  peritoneum  is  split 
and  the  bladder  pushed  back.  The  round  ligaments  are  tied  and  the 
folds  of  the  broad  ligament  are  pressed  apart  with  forceps  or  the  fingers, 
until  the  uterine  arteries  are  exposed  through  their  length.  These  arte- 
ries are  freed  of  their  connective  tissue  and  are  tied.  The  arteries  and 
veins  can  be  ligated  together  or  separately.  When  the  broad  ligament  is 
spread  apart  the  ureter  is  seen  lying  on  the  median  leaflet  of  the  broad 


Fig.  420. — Bladder  Pushed  Back,  Exposing  Upper  Part  of  the  Vagina,  so  that  at  Least  One 
Inch  of  the  Latter  Can  be  Removed. 


ligament.  If  the  ureter  is  uninvolved,  the  operator  satisfies  himself  as  to 
its  course.  If  there  is  infiltration  around  the  uterine  arteries,  then  the 
anterior  peritoneum  is  cut  transversely  and  the  bladder  separated. 
This  can  be  done  with  forceps  and  the  scissors  until  it  is  entirely  free 
from  the  cervix  and  anterior  vaginal  wall.  The  bladder  and  the  ureter 
are  held  away  from  the  anterior  vaginal  wall.  Care  must  be  exercised 
not  to  cut  the  ureter;  directly  over  it  run  one  or  two  veins  to  the  lateral 
surface  of  the  cervix  and  vaginal  wall.  When  these  are  cut  and  tied 
the  ureter  is  exposed  in  its  entire  course  from  its  entrance  into  the  pelvis 
to  the  bladder.     It  must  now  be  separated  in  order  to  permit  the  removal 
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of  the  tissue  lying  immediately  beneath  it,  while  at  the  same  time  the 
posterior  leaflet  of  the  broad  ligament  is  divided  at  about  midway  be- 
tween the  stump  of  the  spermatic  vessels  and  the  uterus.  Beneath  it 
and  toward  the  pelvic  floor  lies  the  ureter,  while  toward  the  lateral  wall  it 
is  less  visible.  The  bladder  with  the  ureters,  according  to  the  condition 
of  the  case  and  the  extension  of  the  carcinoma,  is  pushed  to  one  side  of 
the  vaginal  wall.  The  uterus  is  drawn  firmly  forward.  If  the  bladder 
and  ureter  are  far  enough  away,  the  uterus  thus  drawn  up  hangs  by  the 
vagina  and  enveloping  connective  tissue.     The  under  half  of  the  ureter 


Fig.  421. — Uterus  Drawn  Forward  and  the  Posterior  Fold  of  the  Peritoneum  Severed. 
Sacro-uterine  Ligaments  Clamped. 


The 


lies  to  the  side  and  extends  forward  into  Douglas'  fold.  One  can  also  in 
this  tissue  isolate  the  course  of  the  larger  vessels  bluntly  with  two 
forceps,  or  with  forceps  and  closed  scissors.  Some  particularly  lai'ge 
thick  veins,  known  as  the  hypogastric,  have  their  origin  from  the  veins 
about  the  vagina  and  bladder.  The  bladder  is  held  forward  ^\-ith  a  re- 
tractor, the  vaginal  wall  is  seized  on  either  side  with  right -angle  clamps, 
and  cut  transversely  below  them.  As  the  vagina  is  opened  the  stump  of 
the  anterior  wall  is  seized  with  forceps  and  stretched,  which  permits  one 
to  see  into  it,  and  any  blood  or  fluid  is  carefully  wiped  out.  One  shoves 
against  the  entrance  a  gauze  tampon,  so  that  tluMH'  will  bo  no  danger  of 
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soiling  the  wound  during  the  further  procedure.  Any  bleeding  vessels 
are  quickly  secured.  As  the  vagina  is  drawn  upward  the  paravaginal 
tissue  can  be  removed  if  it  is  desired.  This  can  be  removed  down  to  the 
levator  ani,  and  any  spurting  vessel  is  at  once  isolated  and  seized.  Care 
must  be  exercised  in  this  procedure  not  to  wound  the  ureter  or  rectum. 
Ligation  here  should  not  be  made  en  masse,  but  the  vessels  should  be 
isolated  and  tied.  The  next  step  is  to  remove  all  the  connective  tissue 
from  the  division  of  the  iliac  artery  to  the  point  of  exit  from  the  pelvis. 
The  wound  surface  in  the  vagina  is  packed  with  strips  of  iodoform  gauze 
which  project  to  the  vaginal  orifice.     In  the  lateral  wound  space  no 


Fig.  422. — Clamps  Placed  on  Vagina,  Bladder  Retracted,  Vagina  Opened. 


drainage  gauze  is  used.  Gauze  in  that  situation  increases  the  secretion 
and  adds  to  the  danger  of  necrosis  of  the  ureter.  Amann  asserts  that 
the  ureters  exposed  in  such  a  dissection  are  very  prone  to  become  necrotic, 
so  he  sutures  the  peritoneum  over  each  ureter,  and  places  between  the 
ureters  a  rope  of  gauze  which  is  brought  through  the  vagina,  and  finally 
sutures  the  sigmoid  over  the  pelvis,  shutting  it  out  of  the  peritoneal 
cavity.  The  anterior  and  posterior  remaining  peritoneal  flaps  are  united 
by  continuous  sutures,  and  attempts  are  made  so  to  protect  the  bladder 
that  cystitis  will  not  occur.  The  vesical  peritoneum  is  sometimes  sutured 
to  the  anterior  vaginal  wall. 
VOL.  VI — 55 
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Cystitis  is  a  common  sequel  of  the  operation  of  carcinoma.  Franz 
and  Zinsser  found  only  about  25  per  cent,  of  their  cases  escape  it.  The 
cystitis  is  caused  by  so  large  a  part  of  the  bladder-wall  being  injured  dur- 
ing the  dissection.  It  is  best  treated  by  the  employment  of  the  contin- 
uous catheter  for  three  or  four  days.  Necrosis  of  the  ureter  with  fistula 
formation  also  occurs  from  gauze  drainage,  and  superficial  injury  to  the 
sheath  of  the  ureter,  which  although  recognized  during  the  operation, 
cannot  be  sutured  over. 

For  four  years  they  employed  lumbar  anesthesia  with  morphin-sco- 
polamin  sleep.     This  anesthesia  lasts  for  an  hour  and  a  half  or  two  hours. 


Fig.  423. — Removal  of  Uterus  Completed. 


and  the  patient  is  not  injured  by  the  long-continued  emploj^ment  of 
chloroform  or  ether.  Zinsser,  analyzing  Franz's  cases,  says  of  70  cases 
from  which  the  parametrium  was  removed,  9  died  as  a  result  of  the 
operation,  a  mortality  of  12.6  per  cent.  Of  41  of  the  remaining  cases  the 
disease  recurred  in  10  in  the  first  year,  in  8  the  second  year,  and  4  in  the 
third  year  following  the  operation,  while  27  per  cent,  were  still  healthy 
after  two  or  more  years.  In  82  cases  with  infiltrated  parametrium  and 
still  movable  uterus,  20  died,  a  mortality  of  24.4  per  cent. ;  recurrence 
followed  in  28.8  per  cent,  of  the  remainder,  and  20.  or  24.4  per  cent., 
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were  still  healthy  after  two  or  more  years.     Of  21  cases  with  infiltration 
of  the  pelvic  wall,  the  mortality  was  33  per  cent. 

In  analyzing  the  results  of  operations,  in  order  to  secure  proper 
statistics,  Winter  has  advocated  the  consideration  of  operations  under 
the  following  heads:  (1)  Primary  mortality;  (2)  percentage  of  operability; 
(3)  permanent  results  after  five  years;  (4)  percentage  of  absolute  cure. 
Jacobson  says  it  is  difficult  to  determine  the  percentage  of  operability, 
which  varies  with  different  operators  from  10  to  over  75  per  cent. 
The  radical  operation  renders  a  larger  percentage  operable,  but  neces- 


FiG.  424.- 


-All  Raw  Surfaces  Covered  with  Peritoneum  and  Excluded  from  the  Abdominal 
Cavity.    Gauze  Drainage  from  the  Vagina. 


sarily  increases  the  mortality  percentage.  The  percentage  of  death  can 
be  reduced  largely  by  experience,  but  must  necessarily  remain  high. 
The  causes  of  death  are  shock,  peritonitis,  infection,  sepsis,  and  injury 
to  the  ureters.  Aulhorn  gives  the  experience  for  the  clinic  for  women  at 
the  University  at  Leipsic,  on  the  duration  of  the  recovery  from  cancer 
after  eight  years'  trial  with  the  radical  operation.  He  considered  it  from 
three  standpoints:  (1)  Conclusions  from  the  general  functional  capacity 
in  their  operation  for  cancer;  (2)  an  expression  of  the  value  of  the  abdom- 
inal total  extirpation  as  opposed  to  the  vaginal;  (3)  in  what  way  the 
operative  results  can  be  improved.     It  comprises  641  cases  of  cancer  of 
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the  uterus,  of  which  221  were  inoperable,  making  a  percentage  of  opera- 
biUty  of  65.7  per  cent.  This  is  in  contrast  with  Glockner's  statistics, 
which  comprise  774  cases,  with  260,  or  26.69  per  cent,  operable.  The 
percentage  of  operability  of  65.7  per  cent,  is  the  average  for  seven  years; 
it  was  50  per  cent,  in  1902,  and  gradually  increased  to  80  per  cent,  in 
1908. 

The  diagnosis  of  carcinoma  in  these  cases  was  made  by  microscopic 
examination.  The  average  age  of  the  patient  was  forty-six  to  forty-seven 
years.  The  youngest  was  twenty-three  years;  the  oldest,  seventy  years. 
In  seven  years  the  vaginal  operation  was  done  in  43  cases.  In  the  earlier 
years  all  cases  of  carcinoma  of  the  body  were  done  by  the  vagina,  and  also 
in  beginning  carcinoma  of  the  portio  vaginalis,  if  the  indications  were 
against  the  abdominal  procedure,  as  in  fat  abdomen  or  pulmonary  com- 
plications; in  late  years,  how^ever,  this  condition  has  occurred  infre- 
quently. Of  the  43  cases,  26  had  cancer  of  the  body  and  17  of  the  neck; 
there  were  4  deaths,  a  mortality  of  9.3  per  cent.  Of  the  26  cases  of 
cancer  of  the  body,  23  survived  over  five  years.  The  recovery  from  the 
disease,  according  to  Winter,  is  47.7  per  cent. 

Abdominal  Total  Extirpation  in  Cancer  of  the  Neck. — No  attempt  has 
been  made  to  differentiate  cases  of  cancer  of  the  portio  vaginalis  from 
those  of  cancer  of  the  cervical  canal.  There  were  362  cases,  with  51 
deaths,  a  mortality  of  14  per  cent.  In  342  of  these  cases  the  operation 
was  done  according  to  the  Wertheim  method,  but  in  20  cases,  because  of 
the  fatness  of  the  abdomen,  the  horse-shoe  incision  of  Mackenrodt  was 
employed. 

The  principal  causes  of  death  were  peritonitis,  21 ;  pulmonary  emboli, 
5;  ascending  pyelitis,  6;  degeneration  of  the  heart  muscle,  5;  croupous 
and  bronchopneumonia,  5;  from  cancer-cachexia  several  weeks  after 
the  operation,  3;  and  from  narcosis,  acute  dilatation  of  the  stomach, 
cardiac  weakness,  postoperative  hemorrhage,  ileus,  and  ligation  of  the 
ureter,  each  1. 

Persistence  of  Recovery. — I.  Group  comprising  those  who  have  sur- 
vived the  operation  for  six,  seven,  and  eight  years.  In  this  collection  of 
cancer  there  were  255  cases,  of  which  117  were  inoperable;  23  were 
operated  on  through  the  vagina,  and  115  according  to  the  method  of 
Wertheim,  showing  an  operability  of  54.1  per  cent. 

Of  the  115  cases  by  the  W^ertheim  method,  11  died  primarily,  or  9.5 
per  cent.;  1  died  from  an  intercurrent  disease  and  52  have  remained  free 
from  recurrence,  while  50  others,  having  lived  over  five  years,  are  counted 
as  recovered,  which  gives,  according  to  Winter,  a  recovery  from  disease  of 
51  per  cent. 

II.  Group  of  those  surviving  the  operation  from  four  to  five  years, 
of  which  116  cases  were  collected;  37  were  classed  as  inoperable,  and  the 
remaining  75  subjected  tothe  Wertheim  operation.  The  operability 
was  68  per  cent.  Of  the  79  cases,  12  died  primarily,  a  mortalitj-  of 
15  per  cent.;  2  died  of  intercurrent  disease,  4  were  missing,  and  34 
had  suffered  a  recurrence,  which  gives  an  absolute  reco^•ory  of  24,  5 
per  cent. 
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Aulhorn  groups  the  cases  in  which  the  operation  has  been  done  more 
than  five  years  into  the  following  classes: 

Prognosis     I.  Good:  10  times  free  from  recurrence  and  1  recurrence. 
Prognosis    II.  Favorable:  35  times  free  from  recurrence  and  15  recurrences, 

33  per  cent. 
Prognosis  III.  Dubious:  26   times  free  from  recurrence  and   25   recurrences, 

50  per  cent. 
Prognosis  IV.  Extra  Dubious:  13  times  free  from  recurrence  and  20  recurrences, 

65  per  cent. 
Prognosis    V.  Bad:  5  times  free  from  recurrence  and  24  recurrences,  82  per  cent. 

Notwithstanding  the  bad  prognosis,  and  cases  in  which  infected 
glands  were  removed,  5  cases  remained  free  from  recurrence,  and  are  of 
the  greatest  interest  from  the  standpoint  of  operation  and  complete 
recovery. 

It  will  be  seen  that  the  mortality  of  the  operation  increases  with  the 
higher  percentage  of  operability,  and  the  mortality  is  particularly  high 
in  the  cases  in  which  there  has  been  intentional  or  unintentional  injury 
of  the  adjacent  viscera.     These  comprise: 

I.  Resection  because  of  extension  of  the  disease  to  the  neighboring 
organs  occurred  in  11  cases,  3.08  per  cent.,  of  all  abdominal  operations. 

(a)  Three  cases  died  primarily  from  peritonitis,  which  had  been 
preceded  in  2  by  resection  of  the  bladder  and  in  1  by  resection  of  the 
bladder  and  both  of  the  ureters. 

(6)  Two  cases  remained  free  from  recurrence,  1  over  five  years  after 
resection  of  the  bladder  and  1  over  three  years  after  resection  of  the 
ureter. 

(c)  Recurrence  took  place  in  6  cases,  of  which  1  was  a  resection  of  the 
bladder  and  5  cases  of  resection  of  the  ureters. 

II.  Unintentional  injuries  occurred  in  16  cases,  4.5  per  cent.,  of  all 
abdominal  injuries,  against  6.9  per  cent,  of  the  vaginal  operations,  as 
reported  by  Glockner. 

(a)  Primary  death  from  lobar  pneumonia  followed  in  1  case,  in  which 
the  ureter  had  been  divided  and  implanted  in  the  bladder. 

(b)  Six  in  whom  the  bladder  had  been  injured  remained  free  from 
recurrence  in  1  for  over  five  years;  in  1  who  had  the  ureter  injured  and 
implanted  in  the  bladder  there  was  no  recurrence  in  three  years;  2  cases 
over  two  years,  1  with  injury  of  the  ureter  and  implantation  into  the 
bladder,  and  1  with  ureteral  anastomosis. 

(c)  Recurrence  had  followed  in  9  cases,  of  which  4  cases  were  injury 
of  the  ureter  with  implantation,  3  with  injury  of  the  bladder,  and  2  with 
injury  of  the  rectum. 

III.  Necrosis  with  fistula,  of  which  there  were  13  cases,  or  3.64  per 
cent.,  of  all  abdominal  operations. 

(a)  Three  cases  died  primarily:  1  of  peritonitis,  with  extensive  ne- 
crosis of  the  ureters  and  bladder,  and  2  of  them  with  pyelitis  after  necro- 
sis of  the  ureters. 

(b)  Five  cases  remained  free  from  recurrence  over  five  years,  1  after 
necrosis  of  the  ureter,  and  the  others  following  necrosis  of  the  bladder. 
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In  the  5  cases  with  fistula  of  the  ureter  or  bladder  all  recovered  spontane- 
ously. Recurrence  occurred  in  5  cases,  of  which  4  were  from  necrosis 
of  the  bladder  and  1  from  the  same  condition  in  the  ureter. 

The  most  favorable  cases  are  those  which  come  to  the  operator 
within  three  months  of  the  appearance  of  the  symptoms,  though  in  many 
of  these  it  may  have  passed  beyond  the  confines  of  the  structures  in  which 
it  originated.  Comparison  of  the  vaginal  and  abdominal  operations 
shows  that  where  the  number  of  operations  are  nearly  the  same,  the 
operability  by  the  abdominal  route  is  twice  as  great,  while,  on  the  con- 
trary, the  primary  mortality  is  twice  as  high.     The  advantage  of  the 


Fig.  425. — Illustration  of  Uretero-intestinal  Anastomosis  as  Suggested  by  Coffey. 
Ureter  being  drawn  under  the  intestinal  sutures  through  the  stab-wound  in  the  mucous  membrane. 


Wertheim  operation  is  in  the  much  greater  numb.er  of  absolute  recoveries, 
which  is  more  than  three  times  as  great  as  in  the  vaginal. 

The  method  of  transplantation  of  the  ureter  into  the  bladder  is  of 
great  importance,  for  many  of  these  cases  die  from  extension  of  infection 
to  the  pelvis  of  the  kidney.  Sometimes  the  amount  of  the  ureter  neces- 
sary to  be  removed  makes  the  subsequent  implantation  into  the  bladder 
impracticable,  and  it  is  in  these  cases,  particularly  when  anastomoses  has 
to  be  made  Math  the  intestine,  that  infection  involves  the  kidney.  In 
order  to  avoid  such  a  possil^ility  Coffey  advises  that  the  end  of  the  ureter 
be  split,  a  suture  tied  around  one  half,  the  loose  ends  threaded  in  needles 
and  wrapped  with  gauze  while  the  intestine  is  prepared.     The  part  of 
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the  intestine  selected  is  incised  through  its  peritoneal  and  muscular 
coats  until  its  mucosa  pouts  out  through  the  incision  for  an  inch  or  more. 
Five  or  six  sutures  are  passed,  which  pick  up  the  peritoneum  and  muscu- 
lar coats  on  either  side,  the  suture  at  the  upper  end  being  tied  as  a  control 
suture,  the  intestine  is  brought  near  the  ureter  and  carried  under  the 
sutures  named,  and  through  a  stab-wound  into  the  intestinal  mucosa,  and 
out  through  the  intestinal  sutures,  and  through  the  stab-wound  into  the 
lumen.  The  ends  of  the  suture  are  tied  on  the  outside,  thus  securing  the 
end  of  the  ureter.  The  lateral  sutures  are  now  tied  and  the  ureter  is 
sutured  to  the  coat  of  the  intestine  by  two  or  three  sutures,  exercising 
care  that  they  shall  be  superficial.  Distention  of  the  intestine  occludes 
the  ureter  and  prevents  intestinal  contents  entering.  These  super- 
ficial sutures  prevent  dragging  upon  the  attachment  of  the  ureter  through 
intestinal  peristalsis. 


^_  ^,:^fc^-f^         :^ 


Fig.  426. — Operation  Completed.     Anchor  Sutures  to  the  Peritoneum:  A,  Traction  Suture 

Tied. 

The  late  C.  C.  Frederick  deplored  the  fact  that  the  majority  of  pa- 
tients reached  the  operator  too  late — the  large  percentage  of  them  were 
inoperable.  Ineffective  operations  but  hasten  the  growth.  He  advo- 
cated in  such  cases  cauterization  with  the  galvanocautery.  He  says  the 
best  results  were  obtained  by  holding  the  cautery  not  against  but  near 
the  tissue  and  letting  the  heat  penetrate  it.  By  using  a  retractor  over 
a  wet  gauze  pad  the  bladder  could  be  protected.  He  allowed  no  pack- 
ing, as  its  removal  prevented  natural  separation  and  promoted  hemor- 
rhage. The  cauterization  of  the  cervix  prior  to  hysterectomy  serves  as 
a  prevention  of  recurrence.  A  large  class  of  cases  in  which  the  disease 
has  passed  beyond  the  realm  of  the  knife  has  been  subjected  to  various 
forms  of  treatment.  The  latest  plan  is  that  known  as  the  DeKeating- 
Hart.  The  so-called  fulguration  has  been  enthusiastically  advocated. 
John  Berg  considers  this  treatment  as  applied  to  32  cases  of  cancer,  and 
gives  his  opinion  as  follows:  (I)  Fulguration  may  afford  temporary  pro- 
tection against  extension  of  the  tumor  and  that  in  cases  which  have  gone 
beyond  help  by  other  means.    (H)  This  influence  is  accomplished  by  in- 
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crease  of  connective  tissue  and  not  l)y  destruction  of  the  cells.  The 
number  of  recurrences  in  loci  and  the  number  of  advancing  metastases 
arc  very  great.  (HI)  Dangers  are:  (1)  infection,  (2)  extension  of  the 
carcinoma  (a)  by  inoculation,  (6)  by  the  primary  changes  produced  by  the 
fulguration  in  the  neighborhood  of  the  carcinoma,  (c)  by  the  connective 
tissue  forcing  metastases  into  the  deeper  parts,  (d)  through  following  the 
paths  of  infection.  (IV)  Fulguration  is,  therefore,  very  unsatisfactorj-  in 
its  action,  and  in  a  large  number  of  cases  dangerous.  According  to 
Berg,  it  should  only  be  used  where  operation  and  the  a;-ray  are  ineffect- 
ive.    (See  Vol.  VI.,  Chapter  CXL.) 

Sarcoma  of  the  Uterus. — This  condition  is  much  less  frequent  than 
carcinoma.  Dalton  quotes  Gessner  as  asserting  that  sarcoma  of  the 
uterus  should  be  suspected:  (1)  When  a  tumor  having  the  characteristics 
of  a  myoma  does  not  cease  to  grow  after  the  climacteric ;  (2)  when  such 
a  tumor  in  a  postclimacteric  patient  causes  hemorrhage;  (3)  when  "^nth 
such  a  tumor  a  marked  cachexia  exists;  (4)  when  with  the  tumor  general 
symptoms  arise  which  neither  its  size  nor  situation  would  usually  cause; 
(5)  when  ascites  is  present  and  seems  referable  to  the  tumor;  (6)  with  a 
rapidly  growing,  soft,  or  semifluctuating  myoma;  (7)  when  there  is 
recurrence  after  the  removal  of  a  fibrous  polypus. 

Kakuschkin  asserts  that  sarcoma  belongs  to  the  neoplasms,  which  are 
difficult  to  diagnosticate.  They  appear  in  various  forms  which  greatly 
differ  in  their  course,  and  are  sharply  differentiated  from  one  another  by 
their  microscopic  structure.  Winter  indicates  that  sarcoma  occurs  in 
about  9  per  cent,  of  the  cases  of  myoma.  This  diagnosis  is  not  frequently 
made  until  the  operation  is  completed,  and  consequently  some  operators 
have  advised  that  the  entire  uterus  be  removed  rather  than  do  a  supra- 
vaginal hysterectomy.  Some  tumors  which  have  been  proved  sarco- 
matous by  the  microscope  have  not  recurred  even  when  the  operation  was 
confined  to  enucleation  of  the  growth. 

Many  operators  even  in  serious  procedures,  such  as  hysterectomj^ 
urge  the  early  getting  up  of  the  patient,  and  claim  that  it  lessens  the 
danger  of  phlebitis  and  promotes  more  effective  drainage.  In  such  cases 
and  when  the  ventrum  is  weak  following  operation,  the  abdomen  should 
be  supported  by  strips  of  adhesive  plaster  passed  the  greater  way  around 
the  trunk  and  holding  in  place  an  aseptic  dressing.^ 

FALLOPIAN  TUBES. 

Disease  of  the  Fallopian  tubes,  see  Vol.  V.,  p.  551. 

The  most  frequent  disorder  of  the  Fallopian  tubes  is  an  inflammatory 
condition  known  as  salpingitis.  Crossen  says  the  study  of  the  condi- 
tion justifies  the  following  deductions:  (1)  Gonorrheal  pyosalpinx,  when 
the  acute  symptoms  subside,  may  lie  dormant  and  unsuspected  for  years. 
It  may  give  no  indication  of  its  presence  and  the  patient  feel  compara- 
tively well.  Pus-tubes  seem  to  be  tolerated  just  as  any  other  small 
tumor  in  the  pelvis;  (2)  such  a  quiescent  pus-tube  may  at  any  time 
cause  an  acute  attack  of  pain  and  disability.  The  onset  may  be  so  sud- 
1  Correction  to  top  of  p.  550,  Vol.  V. 
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den  and  apparently  so  causeless  as  to  lead  to  the  suspicion  of  ectopic 
gestation;  (3)  other  symptoms  of  ectopic  gestation,  as  missed  menstrua- 
tion, gastric  distress,  tenderness  of  the  breasts,  and  softening  of  the 
cervix,  which  may  add  to  the  difficulty  in  the  diagnosis;  (4)  gonorrheal 
salpingitis  should  be  excluded;  (5)  in  rare  cases  gonorrhea  may  pass 
rapidly  through  the  uterus  and  tubes  and  produce  peritonitis,  with  so 
little  disturbance  of  the  vagina  and  vulva  as  to  give  no  indication  of  its 
presence.  Such  inflammatory  conditions  when  they  are  allowed  to  con- 
tinue result  in  closure  of  the  abdominal  end  of  the  tube,  the  formation  of 
a  tumor  from  the  collected  secretion,  and  the  loss  of  function  becomes  a 
prolific  cause  of  sterility.  Aulhorn  quotes  Zweifel  as  finding  that  intra- 
uterine injections  of  methyl  violet  solution  were  found  at  the  ends  of 
the  Fallopian  tubes.  On  this  fact  he  began  the  treatment  of  cases  of 
pyosalpinx  and  tubal  inflammation  by  intra-uterine  injections.  The  in- 
jection must  call  forth  no  serious  reactions,  so  he  employed  a  2  per  cent, 
solution  of  argentamin.  This  was  introduced  into  the  uterus  with  a 
sterile  syringe  having  a  cannula,  which  can  be  easily  introduced  into  the 
fundus  and  slightly  withdrawn  when  its  full  charge  of  2.5  cm.  of  the  fluid 
is  injected.  All  stages  of  simple  inflammation  of  the  tubes,  from  simple 
salpingitis  and  perisalpingitis  up  to  the  fist  size  pyosalpinx,  were  thus 
treated.  In  order  to  obtain  an  uninfluenced  decision  no  other  treatment, 
such  as  baths  or  douches,  was  employed.  Under  this  plan  of  treatment 
inflammation  of  the  tube  of  a  simple  character  so  disappeared  that  it  was 
no  longer  appreciable  to  the  touch.  Enlarged  tubal  collections  decreased 
in  size  and  no  longer  produced  symptoms.  In  123  cases  thus  treated 
with  injections  108,  or  88  per  cent.,  were  completely  relieved  of  their 
symptoms.  Improvement  was  observed  in  7  others,  while  8  showed  no 
improvement.  Of  the  pyosalpingitis  cases,  86  per  cent,  recovered  so  far 
as  subjective  symptoms  were  indicated.  It  was  not  employed  in  acute 
conditions.  One  such  acute  case  was  treated,  and  appeared  at  once 
as  a  severe  pelvic  peritonitis.  It  should  never  be  injected  in  patients 
with  much  elevation  of  temperature.  Single  injections  were  in  many 
cases  followed  by  severe  colic-like  pains,  which  in  a  few  instances  were 
severe  enough  to  require  morphin.  It  was  found  that  after  four  or  five 
injections  pain  entirely  disappeared.  The  objective  symptoms  required 
a  longer  time  to  secure  their  disappearance.  Rarely  less  than  twenty- 
five  to  thirty  injections  and  as  high  as  sixty  have  been  given.  As  injec- 
tions were  given  daily,  the  treatment  did  not  usually  extend  over  four 
weeks.  Five  of  the  treated  patients  became  pregnant.  In  cases  of  ad- 
herent retroverted  uterus,  where  there  was  no  inflammation,  a  solution 
(iodin.  pur.,  0.3;  kal.  iodid,  3.0;  spirit  dil.,  aquae  dist.  aa,  ad  100.0)  was 
used.  Where  inflammation  has  gone  on  to  destruction  of  the  tubes, 
making  it  necessary  to  remove  them,  J.  Munro  Kerr  advocates  the  re- 
moval of  the  uterus  with  the  diseased  adnexa.  He  says  the  uterus  is 
merely  a  bag  to  contain  the  impregnated  ovum  and  nourish  it  during 
the  time  it  remains  in  the  body  of  the  woman.  It  contributes  no  internal 
secretion.  Two  conditions  in  which  it  should  be  particularly  removed 
are  malignant  disease  of  the  ovary  and  pyosalpinx.     The  frequency  of 
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ovarian  tumors  is  variously  estimated  as  from  10  to  20  per  cent.  Kerr 
does  not  find  the  percentage  so  high  in  his  experience.  He  removes  the 
uterus  in  all  bilateral  ovarian  cysts  and  in  ovarian  tumors  when  the 
condition  is  suspicious.  One  case  of  sarcoma  of  the  ovary  had  to  be 
operated  on  a  year  later  for  recurrence  in  the  uterus  and  the  other  ovary; 
a  second,  where  the  uterus  following  an  ovariotomy  developed  malig- 
nant disease  nine  months  later.  He  had  seen  2  cases  of  adenocarcinoma 
of  the  uterus  with  carcinoma  of  the  ovary.  In  pyosalpinx  it  was  the  cus- 
tom formerly  to  remove  the  pus-tubes  only,  but  so  many  cases  occurred 
in  which  discomfort  arose  in  the  uterus  as  a  result  of  its  retention  that  a 
second  operation  was  done  in  order  to  give  the  patient  comfort.  He 
has  been  following  this  course  for  the  last  two  and  a  half  years  and  finds 
the  result  satisfactory. 

Leakage  from  the  tube  or  its  rupture  frequently  results  in  a  diffuse 
suppurative  peritonitis.  Bovee  reports  a  case  of  peritonitis  from  rup- 
tured pus-tubes.  He  says  the  condition  is  most  dangerous  when  the 
tube  is  distended  with  infected  pus.  The  gravity  of  the  condition  is  seen 
in  the  high  mortality  (58  per  cent.)  attending  it.  The  rupture  may  occur 
from  violence  of  some  form,  as  child-birth,  curetment,  or  even  examina- 
tion of  the  patient.  Peritonitis  rapidly  follows,  indicated  by  excruciat- 
ingly severe  pain,  perhaps  a  chill  and  collapse;  there  is  fever  and  thread}^ 
pulse  and  all  the  symptoms  of  peritonitis.  The  result  will  depend  upon 
the  resistance  of  the  patient  and  the  method  of  treatment  pursued.  Of 
18  cases  not  subjected  to  operation,  all  died;  they  survived  from  a  few 
hours  to  three  months;  38  underwent  operation,  of  whom  14  died,  a  mor- 
tality of  37  per  cent.  Pallin  says  that  gonorrheal  peritonitis  can  arise 
in  the  tubes  in  one  of  two  ways:  the  bursting  of  a  tubal  collection, 
as  a  pyosalpinx,  or  an  ovarian  abscess.  It  is  extremely  rare  that 
an  infection  passes  directly  through  the  tubes.  Kosmak  urges  the 
danger  of  irrigation  of  the  uterus,  and  relates  a  case  in  which  irriga- 
tion was  followed  by  section,  showing  the  belly  filled  with  bloody 
solution  which  evidently  had  entered  the  abdomen  through  the 
Fallopian  tubes.  The  patient  had  a  stormy  time,  from  which  she 
ultimately  recovered. 

The  collections  that  are  generally  found  in  the  tube  are  serum,  pus, 
and  blood.  The  tumors  thus  formed  are  kno■\^'n  as  hydrosalpinx, 
pyosalpinx,  and  hematosalpinx.  The  latter  is  generally  attributed  to 
ectopic  pregnancy,  but  A.  Louise  Mcllroy  indicated  the  possibility  of 
its  occurrence  from  torsion  of  the  Fallopian  tubes,  and  recounts  the  his- 
tory of  a  case  in  which  she  was  in  doubt  prior  to  operation  as  to  the  diag- 
nosis between  ectopic  pregnancy  and  incarcerated  fibroid.  The  opera- 
tion disclosed  it  to  be  a  hematoma  from  a  twist  in  the  tube.  Hemato- 
salpinx may  arise  (1)  from  ectopic  gestation.  Indeed,  this  is  its  cause  in 
the  great  majority  of  cases,  but  careful  investigation  should  be  made 
as  to  the  embedding  of  the  ovary.  Rupture  of  the  tube  in  hematosal- 
pinx is  exceedingly  rare,  and  the  abdominal  ostium  is  usually  closed, 
while  it  is  open  in  abdominal  abortion  unless  closed  by  recent  adhesions. 
(2)  Hematosalpinx  may  be  associated  Avith  uterine  pregnancy.     This 
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is  generally  attributed  to  a  reflex  of  blood  from  general  congestion.  (3) 
Hematosalpinx  arises  from  atresia  of  the  genital  canal.  This  may  be 
caused  by  malformations  and  tumors.  Katz  cites  16  cases  of  hemato- 
metra  in  the  uterus  bicornis  unicollis.  (4)  Tubal  menstruation  may  be 
productive  of  the  condition.  Vaughan  found  that  blood  was  situated 
in  the  tubes  of  the  patient  the  first  day  of  the  menstruation,  but  twenty- 
four  hours  after  cessation  there  was  none.  The  objection  that  the  blood 
has  come  from  the  uterus  is  met  by  the  fact  that  the  tubal  inflammation 
precedes  that  of  the  uterus.  (5)  Inflammatory  conditions  and  tumors  of 
the  tubes  will  cause  hemorrhage  in  some  cases.  (6)  Disorders  of  circu- 
lation, as  increased  pressure  from  arteriosclerosis,  rupture  of  the  utero- 
ovarian  plexus  of  veins  from  varicose  conditions,  and  hemorrhage  in 
fibrosis  of  the  uterus,  are  frequent  symptoms. 

Torsion  of  the  Pedicle. — Torsion  may  occur  in  the  ligamental  at- 
tachment of  any  organ  in  the  abdomen  except  the  liver.  It  may  take 
place  gradually  or  suddenly.  Various  theories  are  offered  for  its  occur- 
rence, but  the  cause  is  unknown. 

Cassidy  and  Norberry  report  a  case  of  torsion  of  the  left  broad  liga- 
ment and  the  Fallopian  tube  in  a  child  aged  eleven  years.  The  patient 
underwent  operation  for  supposed  appendicitis,  when  a  mass  was  found 
which  was  with  difficulty  extracted.  Examination  disclosed  that  the 
broad  ligament  had  undergone  several  twists  close  to  its  uterine  attach- 
ment. The  tube  and  ovary  were  black  and  the  broad  ligament  infil- 
trated with  blood-clot.  Careful  microscopic  examination  failed  to  disclose 
disease  of  the  ovary.  Damianos  reported  14  cases  of  torsion  of  the  uter- 
ine adnexa  in  inguinal  hernia  of  young  children,  and  Morrel,  a  case  of 
torsion  of  the  left  Fallopian  tube  in  a  woman  aged  thirty-two  years  with- 
out the  accompanying  ovary  being  affected.  Haultain  reported  a  case 
of  apparently  chronic  torsion  of  the  Fallopian  tube  and  broad  ligament 
with  infarction  of  the  ovary,  for  which  operation  was  occasioned  by  a 
metrorrhagia  of  eighteen  months'  duration. 

Actinomycosis  of  the  uterine  appendages  has  been  reported  by  Carl 
Wagner.  He  says  no  cases  have  been  reported  in  this  country,  but  24 
in  Europe,  and  he  thinks  this  failure  due  not  so  much  to  the  scarcity  as  to 
a  want  of  careful  investigation.  Many  cases  resemble  tuberculosis  and 
are  called  pseudotuberculosis.  Schabad  differentiates  the  condition  as 
follows :  Actinomycosis  typica  produces  pus  with  corpora  flava,  which  is 
acid-fast;  actinomycosis  atjrpica  produces  pus  with  corpora  flava  and 
is  acid-fast.  Of  the  latter  there  are  two  varieties,  actinomycosis  atypica 
simplex,  which  liquifies  gelatin  and  produces  in  animals  a  pseudotuber- 
culosis, and  actinomycosis  atypica,  a  pseudotuberculosis  which  does  not 
liquefy  gelatin  and  produces  pseudotuberculosis.  Wright,  after  many 
inoculations  from  fifteen  different  sources,  found  that  the  micro-organ- 
isms of  actinomycosis  presented  but  little  infective  activity.  Hamm 
reproduced  the  disease  in  animals  after  the  injection  of  pus  of  actino- 
mycosis. Hueppe  found  that  the  injection  of  actinomycosis  pus  in 
tuberculous  animals  easily  kills,  while  tuberculosis  injections  in  animals 
suffering  from  actinomycosis  exerts  no  effect.     It  is  difficult  to  see  how 
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the  disease  in  the  ovary  can  be  primary.  H.  E.  S.  Thompson  attriVjuted 
his  cases  to  vaginal  infection,  but  this  is  opposed  for  the  following  rea- 
sons: (1)  Actinomycosis  has  not  the  power  and  quality  of  the  spermato- 
zoon; (2)  actinomycosis,  so  far  as  known,  does  not  move  by  the  lymph 
route;  (3)  it  is  doubtful  whether  it  utilizes  the  blood-current  in  its  trans- 
mission; (4)  Partsh  and  Israel's  research  work  indicates  that  it  spreads 
by  infiltration,  penetration,  continuity,  and  contiguity;  (5)  it  is  improb- 
able that  the  microbe  should  travel  so  long  a  distance  as  from  the  vulva 
to  the  tube  without  previously  finding  a  nesting  place  for  its  develop- 
ment. More  probably  the  soil  contaminated  with  actinomycosis  reaches 
the  affected  structures  through  the  intestinal  tract  by  adhering  to  salad, 
fruit,  and  vegetables.  The  intestines  may  at  the  time  be  favorable  to 
the  habitation  and  cultivation  of  the  micro-organisms.  In  all  the  cases 
reported  the  intestines  were  firmly  adherent  to  the  appendages.  He  con- 
cludes that  actinomycosis  is  probably  a  secondary  infection  taking  place 
in  the  intestinal  tract,  and  most  frequently  from  the  appendix.  The 
secondary  infection  occurs  by  infiltration,  penetration,  continuity,  and 
contiguity,  and  where  long  existent  is  surrounded  with  dense  connective- 
tissue  formation  which  may  lead  to  erroneous  diagnosis  of  different  kinds 
of  tumors,  and  presents  a  picture  macroscopically  and  microscopically 
resembling  tuberculosis. 

Wound  Closure.^Surgeons  have  experienced  great  difficulty  in 
closure  of  abdominal  wounds  in  such  a  way  as  to  prevent  subsequent 
hernia.  With  a  through-and-through  suture  the  number  of  hernise  were 
about  30  per  cent.;  under  improved  methods  these  were  reduced  to  8 
per  cent.,  while  suturing  was  done  in  layers.  Some  have  advocated  that 
the  incision  be  made  to  one  side,  but  Mikulicz  demonstrated  that  this 
course,  by  dividing  the  terminal  nerve  branches,  may  result  in  paralysis 
and  atrophy  of  the  rectus  muscle  and  increase  the  danger  of  hernia. 
Lange  has  shown  that  the  skin  fibers  run  transversely,  hence  when 
divided  at  right  angles  they  tend  to  widen  the  scar;  on  the  other  hand, 
a  transverse  incision  spreads  but  little.  Pfannensteil  took  advantage  of 
this  atomic  fact  and  made  an  incision  slightly  transverse,  6  to  8  cm,  long, 
about  6  cm.  above  the  symphysis  through  skin,  subcutaneous  tissues, 
and  the  anterior  sheath  of  both  recti  muscles.  The  sheaths  Avere  then 
bluntly  dissected  upward  from  their  attachments  to  the  recti  muscles. 
The  attachment  to  the  linea  alba  was  divided  with  scissors,  after  which 
the  linea  alba  was  divided  verticallj^  and  the  abdomen  o]iencd  in  the 
usual  way.  It  has  the  advantage  over  the  extramedian  incision  that  no 
nerves  are  divided,  and  consequently  no  muscular  atrophy  can  occur. 
The  surface  can  be  closed  with  continuous  sutures  in  layers.  Pfannen- 
steil recommended  a  flat  sand-bag  6  to  8  pounds  laid  over  the  dressings 
for  ten  to  twelve  hours.  The  advantages  claimed  for  this  incision  are 
(1)  the  avoidance  of  postoperative  hernia;  (2)  the  lateral  and  anterior 
parts  of  the  field  are  more  accessible.  The  situation  of  the  incision  is 
lower  and  the  muscles  separated  from  their  sheath  are  like  rubber  bands 
and  easily  separated;  (3)  patients  can  rise  sooner  than  with  a  vertical 
incision,  as  the  intra-abdominal  pressure  does  not  aft'cct  the  skin  and 
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fascial  incision.  Elderly  patients  may  sit  up  on  the  third  or  fourth  day; 
(4)  it  is  unnecessary  for  patients  to  wear  an  abdominal  belt. 

THE  OVARY. 
J.  Prescott  Hedley,  in  a  report  of  18  cases  of  hematoma  of  the  ovary, 

says  this  condition  is  but  little  noticed  in  the  text-books,  although  it  is 
comparatively  common  in  the  child-bearing  period  and  is  frequently 
bilateral.  Its  signs  and  symptoms  are  so  ambiguous  as  to  cause  it  to 
be  mistaken  for  such  conditions  as  chronic  salpingitis,  tubal  gestation, 
uterine  fibroids,  and  appendicitis.  It  is  frequently  the  cause  of  chronic 
pelvic  pain  indefinite  in  position.  The  swelling  may  be  so  small  in 
amount  that  without  careful  examination  the  condition  could  be  attrib- 
uted to  a  neurosis.  When  established  the  condition  seems  to  be  pro- 
gressive. The  ovary  is  enlarged,  filled  with  old,  altered,  tarry  red  blood, 
brown  in  color,  and  of  the  consistence  of  syrup,  containing  a  number  of 
brown  solid  particles  from  pin-head  size  to  that  of  a  grain  of  wheat. 

Clinical  Features. — It  occurs  in  the  child-bearing  period.  In  the  18 
cases  the  youngest  was  twenty-four  years;  the  oldest,  fifty-three  years; 
the  average,  38.2.  The  majority  of  the  women  were  married  between 
twenty  and  twenty-five  years;  8  of  this  list  were  unmarried  women,  and 
in  but  1  was  there  any  probability  of  vaginal  infection. 

Pregnancy. — Of  10  married  women,  4  had  never  been  pregnant.  1 
had  three  children,  another  two,  and  3  had  each  had  a  child  and  a  mis- 
carriage; the  remaining  patient  had  one  child;  none  of  the  single  women 
had  been  pregnant.  The  average  of  pregnancies  among  the  married  was 
1.2,  so  that  it  appears  the  conditions  which  cause  hematoma  of  the  ovary 
predispose  to  reduce  fertility.  Menstrual  disorders  are  common.  In  9 
there  was  menorrhagia,  and  in  2  others  profuse  flow;  5  of  them  had  uter- 
ine fibroids,  which  may  have  been  the  cause.  Intermenstrual  bleeding 
occurred  in  1,  and  in  it  the  pain  over  the  ovary  and  the  bleeding  were 
simultaneous.  Two  patients  had  amenorrhea  when  admitted,  one  for 
two,  and  the  other  for  three,  months.  Pain  at  the  period  was  a  common 
complaint.  In  5  there  had  never  been  any  menstrual  pain;  in  1  habitual 
pain  was  always  relieved  by  the  flow.  In  4  cases  there  had  been  well- 
marked  dysmenorrhea  from  puberty;  in  4  cases  dysmenorrhea  w^as 
acquired.  One  had  reached  the  menopause  and  had  suffered  from  dys- 
menorrhea for  three  years.  Pain  was  the  most  prominent  symptom  in  all 
except  2,  who  were  operated  on  for  fibroids.  The  character  of  the  pain 
varied.  As  the  first  symptom  there  was  a  sudden  attack  of  pain,  usually 
at  the  lower  abdomen,  with  vomiting  retching,  and  fever. 

The  physical  signs  vary  with  the  size,  thickness  of  the  surrounding 
wall,  and  amount  of  peritonitis  and  cellulitis.  In  the  examination  the 
swellings  varied  from  a  cocoanut  to  the  size  of  a  hen's  egg.  In  4  the 
tumors  could  be  moved  to  a  slight  extent,  while  in  9  they  were  fixed. 
These  tumors  are  usually  so  fragile  that  they  nearly  always  rupture  in  the 
effort  to  separate  and  remove  them.  The  hematoma  nearly  always  rup- 
tures in  its  separation.     One  or  both  ovaries  may  be  involved.     In  9  the 
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condition  was  unilateral  and  in  6  bilateral.  The  walls  of  the  sac  vary 
in  thickness,  sometimes  i  to  |  inch  thick,  and  in  others  the  thinness  of 
paper.  Smallwood  Savage  divides  them  into  two  varieties:  (1)  hematoma 
of  the  Graafian  foUicle,  and  (2)  hematoma  of  the  corpus  luteum.  In  the 
first  the  walls  of  the  hematoma  are  lined  with  a  single  layer  of  epithelium 
lying  on  a  basement  membrane,  external  to  which  were  two  layers  which 
correspond  to  the  theca  interna  and  the  theca  externa.  In  the  second 
type  there  was  a  shell  of  ovarian  tissue,  the  inner  wall  of  which  showed 
newly  formed  fibrous  tissue  poor  in  cells.  In  the  majority  of  cases 
the  Fallopian  tubes  were  not  disordered.  Ovarian  pregnancy  has 
been  offered  as  an  explanation,  but  Griffiths  and  Williamson,  who 
made  it,  were  unable  to  present  any  evidence  in  its  favor.  The  fact 
that  so  many  unmarried  women  suffer  from  hematoma  is  against  the 
view. 

Ovarian  Cysts. — Horsley  discussed  a  list  of  25  such  cases  collected 
by  James  S.  Bullitt,  the  largest  of  which  was  that  reported  by  Cart^ 
ledge,  weighing  245  pounds.  The  patient  succumbed  on  the  seventh 
day.  In  Horsley's  case  the  cyst  weighed  116|  pounds;  the  patient  re- 
covered. The  large  cysts  are  of  the  glandular,  proliferating  variety. 
Reginald  H.  Lucy  reported  a  case  of  double  dermoid  cyst  of  the  ovary  with 
rupture  into  the  peritoneal  cavity.  In  a  single  woman  aged  thirty-two 
years,  who  had  noticed  a  swelling  of  the  abdomen  when  eleven  years  old, 
puberty  followed  at  the  age  of  fifteen,  and  she  had  suffered  a  severe  at- 
tack of  pain  in  the  left  side  when  nineteen  years  of  age;  the  operation 
disclosed  that  the  deeper  layers  of  the  incision  were  thickened  and  opaque 
and  a  material  closely  resembling  lanolin  filled  the  abdomen.  Eleven 
pounds  of  this  greasy  material  was  scooped  out  with  the  hands.  A  cyst 
was  found  at  the  upper  part  and  from  it  projected  a  broad  band  like  a 
bowel.  An  opening  in  the  upper  part  of  the  cyst  permitted  the  escape  of 
the  material  which  filled  the  abdomen.  When  the  band  was  separated 
it  was  seen  to  be  the  remains  of  the  omentum.  The  cj^st,  when  lifted 
out  of  the  abdomen,  was  found  to  be  connected  with  the  left  side  of  the 
uterus.  The  abdominal  wall  was  covered  with  the  greasy  deposit  and 
a  patch  of  hair  projected  from  the  peritoneum  at  one  point,  which  was 
dissected  off  and  several  drains  inserted  in  closing.  The  patient  recov- 
ered after  an  irregular  convalescence.  The  patient  and  the  operator 
in  this  case  were  particularly  fortunate,  as  the  contents  of  dermoid  cysts 
are  extremely  irritating  to  the  peritoneal  cavity.  It  is  always  wise  in 
their  removal  to  deliver  them  without  reduction.  Jones  and  Eccles 
report  the  spontaneous  rupture  of  an  ovarian  cyst  in  a  nurse  6  feet  tall 
who  weighed  but  139  pounds.  She  retired  to  bed  in  usual  health  and 
awoke  as  usual  at  6  o'clock  the  next  morning,  but  in  turning  in  bed  was 
taken  with  violent  pain.  She  dressed  and  proceeded  on  her  rounds  as 
usual,  but  the  pain  became  so  severe  that  she  returned  to  her  room  and 
fell  unconscious.  At  midnight,  eighteen  hours  after  the  onset  of  the 
condition,  the  abdomen  was  opened  without  any  definite  idea  as  to 
the  condition.  A  glairy  material  was  discharged  different  from  what 
would  occur  from  a  perforation  of  the  abdominal  viscera,  and  a  collapsed 
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ovarian  cyst  was  found  springing  from  the  left  ovary.  The  patient 
recovered  without  trouble  and  remained  well. 

Some  years  since  I  saw,  with  the  late  Pennington,  of  Atlantic  City, 
a  case  in  which  he  had  performed  paracentesis  for  abdominal  distention 
without  obtaining  any  fluid.  I  examined  the  patient  and  was  convinced 
that  she  had  free  fluid  in  the  abdominal  cavity.  When  Pennington 
asked  why  he  had  been  unable  to  obtain  it,  my  reply  was  that  "  It  was 
probably  too  thick  to  pass  through  your  cannula."  I  opened  the  abdo- 
men of  this  patient  and  found  it  to  contain  between  2  and  3  gallons  of 
jelly-like  fluid  which  had  escaped  from  a  collapsed  ovarian  cyst,  with 
walls  so  thin  that  it  was  not  recognizable  by  palpation  as  it  floated  in  this 
fluid.  The  patient  recovered,  but  some  four  years  later  I  was  called  to 
see  her  to  find  her  suffering  from  an  abdominal  carcinoma  which  had 
broken  through  the  posterior  fornix  of  the  vagina,  forming  a  cauliflower 
mass  behind  the  uterus. 

W.  Nagel,  in  discussing  papillary  ovarian  cyst,  asks,  "  Should  both 
ovaries  be  removed?"  Almost  one-half  of  papillary  tumors  of  the  ovary 
are  adenocarcinoma,  and  may  be  either  unilocular  or  multilocular.  The 
papillary  cystoma  serosum  is  unilateral  in  33  per  cent,  and  bilateral  in 
67  per  cent.  Glockner  found  the  bilateral  in  60  per  cent,  of  all  his  cases. 
In  34  women  with  papillary  cystoma,  18  had  no  recurrence,  45  per  cent. ; 
cases  of  papillary  adenocystoma,  31,  or  83  per  cent.,  were  alive  five  years 
afterward.  Of  Hofmeier's  30  cases  of  unilateral  ovarian  cancer,  15  died 
in  the  course  of  eight  years  after  the  operation;  7  of  them  with  car- 
cinoma. Pfannensteil  and  Glockner  advocate  the  removal  of  both 
ovaries  when  one  is  the  seat  of  cancer.  Of  Nagel's  2  cases  of  ovarian 
cancer  with  unilateral  ovariotomy,  one  was  living  and  well  eight  years 
afterward,  and  the  other  died  of  pneumonia  seven  years  subsequent 
to  the  operation. 

Rosenstirn  directs  attention  to  the  secondary  implantation  of  car- 
cinoma in  the  ovaries,  and  asserts  that  Bucher  was  the  first  to  accept 
this  theory,  and  attributed  it  to  primary  affection  of  the  stomach. 
Heinriche  warned  against  incomplete  operation  for  carcinoma  of  the 
ovaries  when  the  primary  tumor  is  not  apparent.  Schlagenhaufer,  in  an 
analysis  of  79  cases,  showed  that  secondary  carcinoma  of  the  ovaries  is 
relatively  frequent.  Sternberg  asserted  that  the  growths  of  the  stomach, 
the  primary  origin  of  the  trouble,  were  often  so  small  as  even  to  be  over- 
looked at  the  autopsy. 

Glockner,  Pfannensteil,  and  Hofmeier  are  in  accord  with  the  view  of 
Schlagenhaufer.  Their  views  differ  as  to  the  manner  in  which  the  metas- 
tasis occurs.  These  views  may  be  summarized  as  follows :  (a)  Through 
the  blood  circulation  in  arterial  and  venous  retrograde  direction;  (b) 
through  the  retrograde  lymphatic  glands;  (c)  by  graft  implantation. 
Experiments  of  Kraus  led  him  to  regard  implantation  as  impossible. 
Wolfheim  opposed  his  view,  and  gave  the  following  reasons:  (1)  That  the 
intact  germinal  epithelium  of  the  ovary  offers  secure  protection  from  the 
advance  of  corpuscular  elements  in  the  abdominal  cavity;  (2)  that  the 
slight  physiologic  injury  even  of  the  epithelial  covering  of  the  ovary  as 


880  SUKGERY    OF    THE    FEMALE    GENITO-URINARY    ORGANS. 

it  occurs  in  every  ovulation  renders  their  immigration  impossible;  (3) 
that  in  his  own  statement  Kraus'  experiments  cannot  be  accepted  as 
free  from  objection.  Investigations  of  Sitzenfrey,  Glockner,  and  others, 
however,  favor  the  implantation  theory.  They  say  it  is  unnecesary 
to  have  a  break  for  the  exit  or  entrance  of  the  infection;  the  material  is 
carried  by  gravity  and  the  peristaltic  action  of  the  intestines.  Sitzen- 
frey advocates  the  removal  of  the  normal  ovary  in  carcinoma  of  the  stom- 
ach, and  also  says  that  carcinoma  in  the  abdominal  cavity  may  cause  an 
implantation  metastasis  in  the  pouch  of  Douglas,  which  occurs  earlier 
than  in  the  ovaries.  The  metastasis  is  influenced  in  its  action  by  the 
law  of  gravity  and  affects  first  the  deepest  part.  It  is  unnecessary  in 
such  cases  for  the  primary  carcinoma  to  have  penetrated  into  the  free 
abdominal  cavity,  and  in  radical  operation  for  carcinoma  the  deepest 
portion  of  this  pouch  should  be  removed.  It  is  in  line  with  these  views 
that  Dudley  A.  Palmer  urges  rectal  investigation  in  every  case  of 
carcinoma  of  the  higher  viscera  of  the  abdominal  cavity  as  an  indication 
as  to  its  operability. 

Cohn  considers  the  occurrence  of  cancer  in  the  ovary  as  metastatic 
when  the  disease  coexists  in  other  organs.  This  is  especially  true  in 
colloid  carcinoma  of  the  ovary  with  cancer  of  the  stomach.  The  opera- 
tive treatment  of  the  ovary  necessarily  depends  upon  the  primary  origin 
of  the  disease. 

Salpingo=obphoritis. — It  is  impossible  to  differentiate  the  treatment 
of  inflammatory  diseases  of  the  ovaries  from  those  of  the  tubes.  Indeed, 
an  acute  inflammation  of  the  one  organ  is  rare  without  the  involvement  of 
the  other.  Goth,  in  a  review  of  700  cases,  from  which,  as  far  as  possible, 
tuberculous  cases  were  excluded,  asserted  that  gonorrhea  was  the  prin- 
cipal cause  of  most  of  the  adnexa  diseases,  whether  without,  or  in  rela- 
tion to,  the  puerperal  processes.  Of  the  700  patients,  418,  or  59.71  per 
cent.,  were  married;  23,  or  36.28  per  cent.,  widows;  5,  or  71  per  cent., 
separated  from  their  husbands;  254,  or  36.28,  single.  In  about  one-third 
of  all  the  cases  of  adnexa  disease  sterility  is  a  result.  Of  219  who  suft'ered 
from  hemorrhage,  it  soon  ceased  under  absolute  rest  in  bed,  although  in 
a  few  it  was  followed  by  continuous  bleeding.  Among  the  entire  number 
of  cases  there  were  but  24  who  did  not  complain  of  pain;  16  of  these  com- 
plained only  of  bleeding,  and  4,  only  of  discharge.  One  came  to  the 
clinic  for  prolapse  and  another  for  bartholinitis.  The  inflammation, 
contrary  to  the  general  teaching  in  the  text-books,  did  not  seem  to  aft'ect 
the  time  of  menstruation  nor  to  increase  or  advance  the  flow.  In  64  cases 
in  which  fever  characterized  the  stay  of  the  patient  in  hospital,  the 
highest  average  temperature  was  associated  with  the  largest  size  growth. 
In  165  cases  in  which  were  found  complicating  conditions  of  the  genito- 
urinary organs,  retroversion  and  retroflexion  were  most  frequent,  and 
were  recognized  in  124  cases;  cystitis  came  next,  with  13,  and  para- 
metric exudation  was  seen  in  12.  It  is  probable  that  the  greater  fre- 
quency of  retrodisplacement  is  due  to  the  tend(nicy  of  the  inflamed  and 
enlarged  adnexa  to  fall  back  into  the  pelvis  and  draw  the  uterus  back  by 
the  formation  of  adhesions.     Goth's  investigations,  howe\'er,  led  him  to 
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believe  that  in  but  3  of  the  124  cases  had  the  retrodisplacement  arisen 
from  an  inflammatory  condition.  In  some  cases  the  inflamed  adnexa 
became  so  large  as  to  correct  the  pre-existing  displacement  of  the  uterus. 
The  inflammation  processes  were  double-sided  in  601,  85.72  per  cent.; 
one-sided  in  99,  or  14.28  per  cent.  Single  tumors  were  found  on  the 
right  side  in  50;  on  the  left,  in  47.  This  difference  is  not  sufficient  to 
indicate  that  appendicitis  has  anything  to  do  with  the  development  of 
the  condition  on  the  right  side^  Goth  never  saw  a  case  of  tumor  of  the 
adnexa  which  had  begun  with  symptoms  of  appendicitis,  and  saw  no 
single  case  which  he  believed  had  probably  originated  in  an  attack  of 
appendicitis. 

Therapeutic  Measures. — As  long  as  inflammatory  conditions  pre- 
dominate, therapeutic  measures  should  govern.  Uninterrupted  rest  in 
bed  should  be  the  first  consideration,  and  while  the  parts  are  tender  to 
pressure  the  ice-bag  should  be  applied.  In  acute  cases  the  ice-bag  should 
be  continued  uninterruptedly,  but  later,  when  less  stormy,  night  and 
morning  for  a  period  of  about  two  hours,  and  in  the  intervals  the  Preis- 
schnitz  fomentation.  These  applications  at  night  are  very  acceptable 
as  a  substitute  for  the  ice-bag.  Where  the  tubal  loop  or  exudate  is  near 
the  vagina,  that  passage  may  be  employed,  using  twice  daily  20  liters  of 
water.  This  cooling  method  is  very  valuable  in  fat  abdomens.  The 
maximum  time  for  employment  of  the  ice-bag  was  one  hundred  and 
seventy  days;  the  minimum,  six  days.  After  the  acute  sensibility  dis- 
appears and  the  temperature  remains  normal,  the  treatment  is  directed 
to  the  promotion  of  absorption.  This  consists  for  a  few  days  of  the 
Preisschnitz  fomentation  exclusively  in  order  to  permit  the  parts  to  react 
from  the  cold.  If  the  sensibility  increases  or  the  temperature  is  elevated, 
return  to  the  ice-bag;  if  the  warmth  produces  no  unfavorable  symptoms, 
begin  with  hot  douches.  These  douches  should  begin  with  a  temperature 
quite  as  high  as  can  be  borne,  which  is  increased  each  alternate  day  by 
one  degree  until  110°  to  112°  F.  is  reached.  These  hot  injections  can  be 
followed  by  ichthyol  tampons,  which  are  placed  in  the  posterior  fornix  of 
the  vagina  every  second  or  third  day  when  the  vagina  is  sensitive,  and 
removed  in  twenty-four  hours.  A  10  to  20  per  cent,  solution  of  ichthyol 
in  glycerin  can  be  used.  If  the  hot  injections  are  not  effective  or  the 
general  condition  of  the  patient  is  not  improved,  warm  baths  (96°  to  104° 
F.)  should  be  employed.  In  17  cases  the  injections  produced  decided 
reaction,  fever  in  15,  and  pain  in  2.  The  fever  occurred  ten  times  in  the 
first  week,  three  times  in  the  second,  and  twice  in  the  third,  after  the 
injections  were  begun.  The  hot  injections  have  been  thrown  into  the 
background  by  the  introduction  of  hot  air.  Vertes,  in  14  cases  thus 
treated,  of  which  in  9  the  tumor  was  fist-size,  in  1  it  decreased  to  the  size 
of  an  apple,  in  3  there  remained  a  perceptible  nut-sized  ovary  and  a  well 
differentiated  tube;  the  size  of  the  tumor  was  unaltered  in  5  cases,  except 
that  it  became  more  circumscribed  and  freely  movable.  The  result  of 
the  air  treatment  is  mostly  limited  to  diminution  or  increased  mobility 
of  the  adnexal  tumor.  It  is  likely  to  be  followed  by  a  slight  yellow  dis- 
charge produced  by  the  resulting  hyperemia,  and  it  is  wise  to  warn  the 
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patient  of  its  possible  occurrence  to  prevent  her  being  alarmed.  In  39 
cases  hot-air  treatment  in  29  immediately  followed  the  ice-bag.  While 
the  hot-air  treatment  has  been  added  to  our  armamentarium  for  the 
treatment  of  inflammatory  adnexa,  it  is  important  that  the  cases  be 
carefully  selected,  as  it  best  exercises  its  action  in  proportionately  fresh 
cases.  Massage  is  employed  in  proper  cases,  but  it  is  preferable  for  the 
restoration  of  fixed  retroversion  of  the  uterus.  In  febrile  or  sensitive 
cases  massage  is  injurious.  The  high  temperature  of  the  patient  affords 
no  indication  of  the  ultimate  curability  of  the  case.  Those  with  high 
temperature  are  as  favorable  as  those  with  fever-free  course.  Perfora- 
tions into  the  neighboring  organs  were  observed  in  5  cases,  4  of  which  were 
into  the  intestines  and  1  into  the  bladder. 

Okinczyc,  in  discussing  metastatic  oophorosalpingitis,  is  inclined  to 
combat  the  view  that  gonorrhea  is  responsible  for  all  inflammation  of 
the  adnexa,  and  says,  independently  of  gonorrheal,  septic,  and  tuber- 
culous infections,  the  infections  in  general  have  affected  the  ovaries  and 
tubes.  The  infections  reach  these  structures  by  ascending  the  canal  from 
a  primitive  endometritis,  by  peritoneal  contiguity,  intestinal  or  appendic- 
ular, by  the  lymphatic  path,  and  by  the  blood-vessels,  either  the  arterial 
or  venous.  Grip  infection  reaches  the  tube  and  ovary  through  the  blood. 
The  poisons  of  scarlet  fever,  measles,  smallpox,  diphtheria,  erysipelas, 
dysentery,  and  hydrophobia  have  all  been  considered  responsil^le  for 
tubo-ovarian  disease.  Slaviskanski  reports  ovarian  inflammation  pro- 
duced by  the  poison  of  phosphorus,  arsenic,  and  mercury.  Scarlatinous 
suppuration  of  the  tube  is  frequent,  and  has  been  reported  by  Lededinsky 
and  Eastman.  Galliarcl  and  Beaussenat  report  a  case  of  developing 
peritonitis  from  measles.  Peritonitis  has  developed  from  the  rupture 
of  a  small  abscess  in  the  right  ovary.  The  corresponding  tube  had  been 
thickened  and  dilated.  Rendu  thinks  that  the  measles  favored  the 
secondary  infection  and  did  not  furnish  it.  Inflammatory  disorders  of 
the  tube  and  ovary  have  been  found  associated  with  variola,  mumps,  ton- 
sillitis, typhoid  fever,  and  syphilis.  Inflammatory  conditions  have  been 
found  also  associated  with  parasitic  conditions. 

The  after-results  of  abdominal  operations,  not  only  in  inflammatory 
conditions,  but  where  neoplastic  growths  and  displacements  demand  such 
treatment,  is  of  the  very  greatest  importance.  It  is  not  unusual  for  the 
surgeon  to  impress  his  patient  and  her  friends  with  the  necessity  for  the 
exercise  of  the  greatest  prudence  and  care  following  these  operative  pro- 
cedures. I  am  convinced  that  it  is  often  overdone,  and  the  patient  is 
given  an  exaggerated  idea  of  the  necessity  for  caution  in  making  any 
exertion  for  some  time  subsequently.  In  my  experience  those  patients 
recover  the  most  rapidly  who  are  obliged  by  the  necessity  of  supporting 
themselves  and  others  to  forget  their  physical  condition  in  the  multiplic- 
ity of  their  cares,  and  I  am  more  desirous  of  getting  th(^  patient  employed 
and  her  mind  occupied  than  I  am  of  devising  ways  to  kocp  her  quiet. 
Arthur  E.  Giles  reports  the  study  of  the  after-results  in  1000  abdominal 
operations.  The  list  comprises  (1)  unilateral  salpingo-oophorectomy, 
(2)  bilateral  salpingo-oophorectomy,   (3)  abdominal  hysterectomy,   (4) 
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hysterectomy  and  unilateral  salpingo-oophorectomy,  (5)  total  extirpa- 
tion, (6)  conservative  operations  for  fibroids,  (7)  operations  for  dis- 
placements. In  the  1000  cases  there  were  41  deaths.  Of  the  remainder, 
771,  or  80  per  cent.,  were  traced.  The  questions  particularly  sought  to 
be  answered  were:  (1)  How  was  the  general  health  after  abdominal  opera- 
tions? (2)  What  was  the  duration  of  the  period  of  invalidism?  (3)  How 
is  the  memory  affected?  (4)  In  what  proportion  of  cases  was  further 
operation  required?  (5)  What  are  the  prospects  of  a  subsequent  preg- 
nancy and  labor?  (6)  In  what  proportion  of  cases  is  there  trouble  with 
the  scar? 

In  answer  to  the  first  question,  as  to  the  general  health  after  opera- 
tion, 23  died  later;  10  from  recurrence  of  malignant  ovarian  or  uterine 
growth,  2  from  intestinal  obstruction,  and  1  from  generalized  tubercu- 
losis. These  13  cases  may  be  considered  to  have  died  from  operative 
sequelse,  the  other  10  from  independent  causes.  Excluding  these  cases 
and  18  patients  who  underwent  re-operation,  there  are  730  cases  available, 
90  per  cent,  of  these  having  very  good  health  or  better  than  they  had 
known  immediately  before  the  operation. 

Regarding  the  second  question,  as  to  what  was  the  period  of  invalidism 
after  operation,  of  the  patients  seen  two  months  later  about  five-sixths 
were  invalids  or  semi-invalids  and  about  one-sixth  were  well.  At  the 
end  of  three  months  the  invalids  and  semi-invalids  counted  two-fifths, 
and  three-fifths  were  well.  Of  the  patients  in  the  first  two  months,  those 
under  thirty  were  all  well  or  semi-invalids.  Of  those  under  forty,  6 
were  well  or  semi-invalids,  and  2  w^ere  invalids.  Those  over  forty 
were  both  invalids.  Between  two  and  a  half  and  four  months  70 
per  cent,  of  those  under  thirty  were  well,  and  the  other  30  per  cent, 
were  semi-invalids;  under  forty  years  64  per  cent,  were  well  and  36  per 
cent,  invalids  or  semi-invalids;  over  forty,  53  per  cent,  were  well  and  47 
semi-invalids.  It  is  evident  that  those  who  recover  do  so  within  the  first 
three  or  four  months,  and  while  some  of  the  others  recover,  a  fair  numiber 
are  semi-invalids  at  the  end  of  twelve  m-onths.  The  gravity  of  the  opera- 
tion does  not  seem  to  influence  the  recovery  adversely.  The  least  rapid 
convalescence  seems  to  follow  the  conservative  operation,  as  myomectomy 
and  hysteropexy,  the  unilateral  salpingo-oophorectomies ;  next,  the  total 
extirpations,  while  the  most  rapid  are  after  hysterectomies  for  fibroids 
and  double  ovariotomies.  Generally,  the  younger  the  patient,  the  quicker 
the  recovery. 

Third  question,  How  is  the  memory  affected?  Memory  seems  to  be 
lessened  in  about  25  per  cent,  of  the  cases.  The  impairment  is  the  more 
marked,  the  longer  the  duration  of  the  operation.  It  is  due  to  prolonged 
anesthesia  and  is  an  argument  for  expedition  in  operating. 

Fourth,  In  what  proportion  of  cases  is  further  operation  required? 
There  were  in  all  64  cases  requiring  further  operation,  and  they  can  be 
divided  into  two  classes:  first,  those  in  which  the  operation  can  be  con- 
sidered as  a  sequel  of  the  original  procedure ;  second,  where  the  operation 
is  demanded  for  conditions  independent  of  the  first  operation.  In  the 
first  class  there  were  30  operations,  17  of  which  were  for  scar-hernia,  2  for 
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long  discharging  sinus,  one  of  which  followed  operation  for  a  large  sup- 
purating broad  ligament  cyst  treated  by  marsupialization,  and  the 
second  led  down  to  the  left  ovary,  which  had  been  converted  into  a  pus- 
sac.  The  sinus  closed  with  the  removal  of  the  ovary.  In  4  cases  an  ex- 
ploratory operation  was  done  for  persistent  pain.  In  1  case  hysteropexy 
had  been  done  and  a  cystic  ovary  removed.  Adhesions  of  the  omentum 
existed,  which  were  broken  up.  In  2  cases  interstitial  adhesions  were 
found  and  separated,  and  in  the  fourth  nothing  was  found;  but  this,  like 
all  the  others,  recovered  after  an  operation.  In  1  case  operation  was 
undertaken  because  of  intestinal  obstruction  from  adhesions.  In  6  cases 
of  operations  for  displacements,  the  condition  recurred;  4  were  treated 
by  refixing  and  2  by  hysterectomy.  These  latter  cases  are  not  so  much 
sequelae,  as  failures.  The  sequelae  were  traced  in  24,  or  3.1  per  cent.,  of 
the  cases.  The  largest  number  of  these  was  found  to  follow  diseased 
appendages,  which  was  8  per  cent.  These  are  the  cases  in  which  there 
is  the  greatest  probability  of  trouble  from  adhesions,  infected  stitches, 
and  weakened  scar  from  long-continued  drainage.  The  second  group 
comprises  35,  of  whom  8  were  for  tubal  pregnancy  after  one  ovary  and 
tube  had  been  removed  for  ovarian  tumor,  inflammatory  disease,  or  pre- 
vious tubal  pregnancy.  Six  were  for  ovarian  cysts  after  unilateral  ova- 
riotomy; 7  for  inflammatory  tubal  disease,  in  5  of  which  the  tube  of  the 
opposite  side  had  been  removed;  5  were  hysterectomies  for  fibroids,  in  2 
of  which  both  appendages  had  been  removed  for  previous  inflammatory 
disease  of  the  tubes ;  in  2  a  previous  myomectomy  for  fibroids  and  a  hys- 
teropexy had  been  performed.  The  remaining  8  were  a  miscellaneous 
group  comprising  1  each  for  myomectomy,  colostomy,  cancer  of  the 
sigmoid,  exploratory  operation  for  cancer  of  the  sigmoid  and  bladder, 
hysterectomy  for  fibrosis,  resection  of  the  bladder  for  cancer,  gall-stones, 
appendicitis,  hysteropexy  in  a  case  of  previous  tubal  pregnancy,  and  1 
the  nature  of  which  was  unknown.  Patients  who  have  undergone  ab- 
dominal operations  are  more  exposed  to  later  trouble  than  those  who  have 
not  had  such  experience.  The  risk  of  sequelae  is  greatest  after  inflamma- 
tory disease. 

The  fifth  question,  as  to  the  chances  for  subsequent  pregnancy  and 
labor,  must  necessarily  be  applicable  to  a  limited  number,  especially 
those  in  which  the  appendages  of  one  side  only  have  been  removed,  and 
to  the  married.  It  may  be  considered  under  three  phases:  (1)  What  are 
the  chances  for  subsequent  pregnancy?  (2)  What  are  the  chances 
for  pregnancy  at  full  term?  (3)  What  are  the  chances  for  labor  being 
normal? 

In  ansAver  to  the  first  question,  the  prospects  for  conception  after  the 
conservative  operations  were  shown  to  be  good.  The  smallest  number  of 
subsequent  pregnancies  was  in  the  cases  in  which  the  appendages  of  one 
side  were  removed  for  inflammatory  disease,  in  which  it  was  21  per  cent. ; 
when  one  ovary  was  removed  for  tumor,  24  per  cent. ;  when  the  tube  was 
removed  for  tubal  pregnancy,  39  per  cent.  In  answer  to  the  question 
as  to  the  prol lability  of  pregnancy  going  to  full  term,  in  35  cases  where 
pregnancy  occurred  after  the  removal  of  the  a])p(Mulag(^s  of  one  side,  8 
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developed  tubal  pregnancy,  while  there  were  30  pregnancies  in  the  re- 
maining 27 ;  5  of  these  were  in  progress  when  last  seen,  24  went  to  term, 
and  7  ended  in  miscarriages.  It  would  seem,  therefore,  that  77.4  per 
cent,  went  to  term.  Of  the  other  group  there  were  53  patients  who  had 
an  aggregate  of  66  pregnancies;  one  of  these  was  extra-uterine.  The 
woman  had  undergone  a  hysteropexy  combined  with  an  ovariotomy.  In 
the  remaining  65, 4  were  in  progress  when  last  seen,  45  went  to  term,  and 
16  ended  in  miscarriages.  The  percentage  of  those  going  to  term  was  73.3 
per  cent.  These  statistics  would  indicate  that  the  tendency  to  miscar- 
riages after  uterine  operations  is  slightly  greater  than  when  done  for 
unilateral  removal  of  the  appendages.  The  operation  during  pregnancy 
did  not  seem  to  lead  to  its  interruption. 

Third,  as  to  the  chances  of  labor  being  normal,  among  the  unilateral 
salpingo-oophorectomies  15  were  full-time  pregnancies  and  14  were 
delivered  normally.  The  other  patient  had  albuminuria  and  was  deliv- 
ered of  a  dead  child.  In  44  cases  after  hysteropexy,  only  4  had  com- 
plicated labors;  8  of  the  41  were  delivered  with  forceps,  1  of  which  was 
an  occipitoposterior.  In  all,  there  were  60  labors,  of  which  55  were  nor- 
mal. 

As  to  the  sixth  question,  the  scar  gave  rise  to  no  subsequent  trouble  in 
88  per  cent.,  stitch  abscesses  occurred  in  7.7  per  cent.,  and  hernia  followed 
the  operation  in  3.6  per  cent.  Both  these  troubles  occurred  with  greater 
frequency  after  inflammatory  diseases  of  the  appendages.  Of  the  clean 
cases,  90  to  93  per  cent,  had  no  subsequent  trouble. 

ECTOPIC  GESTATION.     (See  Vol.  V.,  p.  575.) 

It  is  of  the  greatest  importance  that  ectopic  gestation  should  be 
recognized  early.  When  its  recognition  can  be  accomplished  and  the 
patient  subjected  to  proper  treatment  prior  to  the  rupture  of  the  sac, 
she  will  have  escaped  very  serious  and  threatened  danger.  Crossen,  in 
discussing  conditions  simulating  tubal  pregnancy,  says  the  cardinal 
symptoms  are  (1)  missed  menstruation,  (2)  sudden  onset  of  pain,  (3) 
bloody  vaginal  discharge,  (4)  a  tender  mass  behind  the  uterus,  (5)  slight 
or  no  fever,  (6)  repeated  pain  and  enlargement  of  the  mass  without  ele- 
vation of  temperature.  The  hemorrhage  may  be  so  severe  as  to  demand 
consideration.  A  mass  may  not  be  perceptible  because  the  collection 
is  fluid  blood.  He  classifies  cases  simulating  ectopic  gestation  into  two 
groups :  The  first  group  are  those  in  which  the  principal  feature  is  a  tender 
mass  associated  with  some  of  the  other  symptoms  of  tubal  pregnancy. 
The  second  group  offers  as  the  predominating  symptoms  sudden  pain  and 
collapse  without  apparent  cause.  To  the  first  class  belongs  gonorrheal 
salpingitis.  Conditions  which  may  be  considered  as  atypical  cases  are 
miscarriages  with  such  abnormalities  as  associated  ovarian  tumor,  or  a 
broad  ligament  cyst;  pregnancy  with  such  abnormalities  as  associated 
hydatiform  mole,  hysteria,  and  uterine  displacement,  with  irregular  soft- 
ening of  the  uterus,  with  retroflexed  uterus ;  tumors  with  anomalous  con- 
ditions, such  as  intraligamentary  cyst,  with  intraligamentary  hemorrhage, 
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parovarian  cyst  with  twisted  pedicle,  salpingitis,  an  ovarian  tumor  with 
the  symptoms  of  pregnancy. 

Anomalous  forms  of  uterine  pregnancy  may  very  readily  be  mistaken 
for  ectopic  gestation.  A  few  years  ago  a  patient  in  my  clinic  was  preg- 
nant, and  from  the  symptoms  and  distress  she  experienced  the  diagnosis 
of  ectopic  gestation  was  made.  The  pregnancy  was  found  to  be  in  one 
part  of  a  double  uterus.  As  the  distended  structure  did  not  seem  suffi- 
ciently well  developed  to  give  promise  of  going  to  term,  it  was  removed 
with  its  contents.  The  woman  recovered  and  has  since  given  birth  to  a 
child  at  full  term. 

A  number  of  instances  have  been  recounted  in  which  pregnancy  occur- 
red in  one  horn  of  a  normal  uterus.  Herman  Grad,  in  discussing  this, 
says,  pregnancy  not  infrequently  occurs  in  one  side  of  the  uterus,  which 
makes  it  for  a  time  asymmetric,  but  this  is  finally  lost.  In  the  condition 
described  such  termination  does  not  occur.  The  enlargement  seems  like 
a  tumor  attached  to  the  uterus  and  has  been  mistaken  for  ectopic  gesta- 
tion. Kelly  describes  such  a  case  in  which  he  opened  the  abdomen  and 
closed  it  after  having  ruptured  the  membranes  by  a  sound  passed  by  the 
intra-uterine  route.  He  had  seen  6  such  cases.  Center  reports  a  case 
of  combined  extra-uterine  and  intra-uterine  pregnancy.  The  former 
ruptured  and  was  removed,  the  latter  continued  until  full  term.  Bowers, 
discussing  uterine  pregnancy  with  a  special  reference  to  the  proper 
operative  period  after  tubal  rupture,  asserts  that  early  diagnosis  is  the 
greatest  factor  in  life  saving  in  tubal  pregnancy.  Sudden  severe  pelvic 
distress  during  the  child-bearing  period  should  always  awaken  the  suspi- 
cion of  ruptured  tubal  pregnancy,  and  the  attendant  should  make  every 
effort  to  absolutely  determine  the  condition.  Operation  should  be  done 
at  once  if  the  sac  is  not  ruptured  or  when  the  shock  has  not  been  too  great. 
In  profound  shock  it  is  better  to  wait  until  the  patient  reacts,  but  the  post- 
ponement should  not  be  beyond  forty-eight  hours.  He  thinks  vaginal 
section  bad  practice  unless  there  has  been  infection  and  drainage  is 
required.  Physiologic  salt  solution  is  of  value  in  shock  to  maintain  the 
intra-abdominal  equilibrium  and  for  its  well-known  physiologic  effect. 

STERILITY.     (See  Vol.  V.,  p.  582.) 

The  study  of  the  causes  of  barren  marriages  is  of  the  utmost  socio- 
logic  importance.  The  gynecologist  should  investigate  not  only  the 
woman  but  the  man  prior  to  subjecting  the  former  to  operative  pro- 
cedure, for  it  is  a  reproach  to  the  surgeon  to  put  her  to  the  peril  and  dis- 
comfort of  an  operation  when  the  fault  may  not  be  hers.  R.  A.  Gibbon, 
in  discussing  the  etiology  and  treatment  of  the  condition,  divides  the 
subject  into  primary,  relative,  and  secondary.  Primary  sterility  is  ab- 
solute and  congenital.  There  are  cases,  however,  in  which  a  woman  may 
live  with  a  man  for  years  and  never  become  pregnant,  and  at  his  death 
marry  again  and  bear  children,  when  the  condition  is  called  relative 
sterility.  Unless  there  has  been  a  microscopic  examination  of  the  semen 
of  the  first  husband  there  should  remain  the  doubt  whether  the  sterility 
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was  not  due  to  his  incompetency  rather  than  the  assumed  incompatibil- 
ity or  relative  sterility.  In  secondary  sterility  the  woman  has  borne 
one  or  two  children  and  fails  to  become  pregnant  again,  although 
there  is  every  indication  of  good  health  with  both  herself  and  her 
husband. 

Etiology. — Sterility  may  result  from  measures  which  have  been 
employed  to  avoid  conception ;  after  these  have  been  continued  for  a  time 
conception  is  unlikely  to  continue.  Whether  a  woman  is  sterile  or  other- 
wise is  generally  decided  in  the  first  three  years  after  marriage,  for,  ac- 
cording to  Matthews  Duncan,  but  7  per  cent,  give  birth  to  the  first 
child  after  that  time.  Marriage  in  the  very  young  (sixteen  to  nineteen 
years)  is  considered  a  cause,  but  my  own  experience  has  not  so  impressed 
me.  West  gave  the  number  of  unproductive  marriages  among  his 
patients  as  an  average  of  1  to  8.5.  Sir  James  Y.  Simpson  found  in  a 
certain  district  in  Scotland  that  1  marriage  in  10  was  unproductive, 
while  Matthews  Duncan  found  sterility  in  1  in  1 1 .  The  average  healthy 
woman  living  all  her  life  in  wedlock  should  have  10  children.  One 
sterile  marriage  in  10  means  a  loss  of  1000  children  in  every  100  marriages. 
If  the  husband  is  properly  virile  for  procreation  the  following  conditions 
are  necessary  for  fecundation:  (1)  Normal  ovulation,  (2)  cohabitation, 
and  (3)  opportunity  for  the  ovum  and  the  spermatozoa  to  meet. 

Apart  from  the  age,  the  causes  of  sterility  may  be  structural  and 
functional. 

I.  Structural:  (a)  Any  condition  causing  physical  obstruction  to  the 
sexual  act,  as  tough  and  unruptured  hymen,  vaginismus,  etc.;  (6)  affec- 
tions of  the  vagina  and  cervix,  atresia  of  the  vagina,  vaginitis,  etc.;  (c) 
affections  of  the  adnexa,  and  (d)  any  condition  apart  from  the  pelvic 
organs  causing  inflammation  of  the  peritoneum,  as  appendicitis. 

II.  Functional  and  constitutional  causes:  Incompatibility,  dysmenor- 
rhea, general  diseases,  underfeeding,  alcohol,  and  obesity. 

The  unruptured  hymen  may  not  cause  sterility,  for  there  are  many 
cases  in  which  pregnancy  occurs  and  the  hymen  is  still  unruptured. 
A  polypus  or  submucous  fibroid  is  supposed  to  cause  sterility  by  blocking 
the  passage,  but  it  is  frequently  due  to  the  increased  secretion,  which 
makes  the  transmission  of  the  spermatozoa  through  it  unfavorable. 
The  secretions  may  be  toxic  to  the  spermatozoa.  Inflammation  of  the 
tube  and  especially  the  puerperal  infections  are  the  cause  of  many  of  the 
one-child  cases  of  sterility.  In  some  of  these  cases  after  the  woman  has 
given  up  hope,  she  becomes  pregnant,  which  indicates  that  the  inflam- 
mation can  subside.  Anything  which  prevents  rupture  of  the  Graafian 
follicles  or  the  entrance  of  the  ovum  into  the  tube  will  cause  sterility.  In 
332  cases  of  absolute  sterility,  which  excluded  women  who  had  borne  a 
child  or  had  miscarried,  one-half  of  them  had  spasmodic  dysmenorrhea. 

Sexual  appetite  is  unnecessary  to  conception,  but  cases  are  noted  in 
which  a  woman  has  lived  years  with  a  man  and  never  became  pregnant, 
while  pregnancy  occurred  immediately  after  another  marriage.  Inves- 
tigation disclosed  that  no  sexual  pleasure  was  experienced  with  the  one, 
while  it  was  marked  with  the  other. 
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Tubercle,  mumps,  or  some  acute  infection  may  cause  some  changes 
in  the  ovary,  so  that  the  patient  does  not  become  pregnant.  Alcohol 
and  morphin  used  habitually  decrease  the  probability  of  pregnancy.  In 
215  cases  of  obesity  Kisch  found  25  per  cent,  of  them  sterile. 

The  woman  should  not  be  subjected  to  prolonged  or  operative  treat- 
ment until  the  investigation  of  the  causes  of  sterility  are  made  complete 
by  the  consideration  of  the  male.  Sterility  in  man  may  be  classed  as 
follows:  (1)  Any  condition  which  prevents  the  sexual  act;  (2)  any  condi- 
tion which  affects  the  development  of  the  spermatozoa  or  interference 
with  its  fertilizing  power.  Psychologic  conditions  may  render  a  healthy 
man  unable  to  have  intercourse  with  one  woman,  while  they  present  no 
ol^stacle  with  another.  According  to  Kehree,  Gross,  Levy,  Balin,  and 
others,  26  per  cent,  of  all  the  cases  of  sterility  in  married  couples  are  due 
to  azoospermia.  Balin  reported  that  in  200  men  living  in  sterile  union 
with  wives  who  showed  normal  genital  conditions,  76  had  azoospermia. 
As  a  rule  this  condition  is  a  sequel  of  gonorrhea. 

Treatment. — If  there  is  no  indication  of  disease  in  the  woman,  the 
man  should  be  examined.  All  obstacles  to  normal  coition  should  be  re- 
moved. When  there  is  vaginal  discharge,  it  should  be  examined  bac- 
teriologically.  Caruncle  in  women  over  thirty-five  may  be  found  to  be 
a  cause  of  vaginismus,  and  should  be  removed.  When  the  vagina  is 
filled  with  mucopus  and  menstruation  is  prolonged,  the  curet  should  be 
employed.  It  may  be  well  to  have  the  wife  go  away  alone  for  a  course  of 
baths  and  medicinal  waters.  Ovarian  and  thyroid  extracts  are  very 
beneficial  in  some  instances.  Hans  Bab  supplements  them  vnih  johim- 
bin  hydrochlorid  (gr.  ^^  to  ^  t.  i.  d.). 
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CHAPTER   CXLIII. 

SURGICAL  TECHNICS 

By  John  H.  Gibbon,  M.  D., 

Philadelphia. 

Prevention  of  Wound  Infection.— The  sources  of  wound  infection 
continue  to  be  a  subject  of  constant  investigation  and  experimentation. 
Apparently  the  idea  that  the  most  common  sources  are  the  skin  of  the 
patient  and  the  hands  of  the  surgeon  is  now  generally  accepted,  and 
much  that  has  been  written  on  technic  in  the  past  few  years  has  dealt 
with  the  avoidance  of  infection  from  these  two  sources.  We  see  little 
now  in  the  journals  of  the  sterilization  of  instruments  and  suture  mate- 
rials, but  articles  on  the  sterilization  of  the  skin  are  more  numerous  than 
ever.  Chemical  sterilization  has  again  come  to  the  fore,  and  mechanical 
cleansing,  at  least  to  the  degree  formerly  thought  necessary,  has  been 
somewhat  discontinued.  Much  can  be  said  at  present  on  both  sides  of 
this  question,  and  I  readily  grant  that  the  mechanical  cleansing  of  the 
skin  surrounding  accidental  wounds  is  often  accomplished  at  the  ex- 
pense of  further  infection  of  the  wound  itself,  but  it  is  difficult  to  see 
that  this  is  any  reason  for  discontinuing  a  thorough  mechanical  cleansing 
of  a  field  of  operation  when  no  such  wound  exists. 

Of  all  the  agents  used  in  the  sterilization  of  the  patient's  skin,  iodin 
is  to-day  probably  the  most  popular  in  the  large  clinics  the  world  over. 
This  subject  has  already  been  dealt  with  in  several  chapters  of  this  work. 
(See  Chapters  on  the  Surgery  of  the  Abdominal  Wall,  p.  423;  Surgery 
of  Accidents,  p.  946;  Fractures,  p.  161.)  Estes  voices  the  pretty  gener- 
ally accepted  idea  that  iodin  has  solved  the  difficulty  of  the  steriliza- 
tion of  the  skin  surrounding  accidental  wounds.  "  Soap  and  water  and 
the  scrubbing  brush,"  which  were  formerly  thought  so  necessary,  have 
undoubtedly  been  the  means  of  carrying  all  kinds  of  filth  into  the  wound 
from  surrounding  parts.  Efforts,  it  is  true,  were  made  to  prevent  this 
by  packing  the  wound,  but  such  protection  was  often  faulty.  Many 
surgeons  to-day  employ  no  cleansing  whatever,  but  simply  paint  the 
surrounding  skin  with  iodin:  this  is  certainly  putting  that  faith  in 
iodin  which  Senn  had  years  ago  when  he  decided  that  it  was  one  of 
the  most  powerful  of  the  antiseptic  agents.  In  the  Yearbook  of  Surgery, 
1911,  Murphy  inserts  the  following  paragraph,  after  a  discussion  of  the 
literature  dealing  with  the  use  of  iodin : 

"  The  way  to  obtain  the  best  results  in  the  management  of  accidental 
wounds  is  to  permeate  the  neighboring  surfaces  with  tincture  of  iodin, 
1  Supplementary  to  Chapter  LXXII.,  Vol.  V.,  p.  587. 
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using  forceps  and  scissors  to  remove  contused  infected  tissues  and  for- 
eign bodies.  Then  place  gutta-percha  strips  or  raffia  strips  deep  in  the 
wounds  for  drainage.  Next,  make  a  perfect  approximation  of  the  edges 
of  the  skin  down  to  the  drain  and  apply  a  dry  aseptic  dressing.  Wounds 
should  never  be  washed  for  disinfection.  Wet  dressings — either 
aseptic  or  antiseptic — should  never  be  used.  They  are  really  septic 
poultices.  The  dry  dressings  should  be  changed  as  soon  as  they  become 
moist  from  the  secretions." 

I  can  subscribe  to  the  above  sentiments  excepting  that  when  infec- 
tion is  present,  as  indicated  by  the  local  symptoms  of  inflammation,  I 
believe  wet  aseptic  dressings  are  of  value.  Nothwithstanding  the  con- 
fidence and  enthusiasm  with  which  ioclin  is  used  at  the  present  time,  I 
can  still  see  no  objection  to  removing  the  dirt  around  a  wound  by  dry 
shaving  and  by  the  use  of  benzin,  ether,  or  alcohol,  provided  these  agents 
are  employed  in  such  a  manner  as  not  to  enter  the  wound  itself.  Hin- 
denberg^  reports  2  cases  of  accidental  wound  in  which  iodin  caused  some 
slight  gangrene,  and  he  advises  the  careful  protection  of  the  wound  itself 
when  applying  iodin  to  the  surrounding  skin.  The  improper  use  of 
strong  solutions  of  iodin  on  delicate  skin  has  also  resulted  in  blistering 
in  a  number  of  cases.  It  has  been  caused  by  the  employment  of  too 
strong  solutions,  by  applying  the  solution  too  freely  to  the  skin  of  in- 
fants and  to  parts  of  the  body  where  the  skin  is  extremely  delicate,  and. 
particularly,  by  applying  it  to  a  skin  not  thoroughly  dry.  If  any  water 
has  been  applied  to  the  skin  within  an  hour  or  two  the  iodin  is  much  more 
apt  to  produce  irritation;  therefore,  when  using  iodin,  it  must  be  seen 
that  the  skin  is  absolutely  dry.  Tinker  and  Prince-  enumerate  some  of 
the  fallacies  regarding  skin  disinfection.  Bovee^  presents  a  study  re- 
garding the  use  of  iodin  in  skin  sterilization  based  on  bacteriologic  tests. 
In  emergency  work,  when  there  is  no  time  for  a  thorough  preparation  of 
the  skin  or  where  this  may  involve  further  infection  of  an  existing  wound, 
the  use  of  iodin  is  plainly  indicated  and  gives  most  satisfactory  results. 
Although  I  am  using  it  more  and  more  in  emergencj^  work,  I  have  not 
yet  given  up  the  preparation  of  the  field  of  operation  formerly  described 
in  cases  where  no  wound  exists  and  where  there  is  plenty  of  time  for  its 
use  (Vol.  v.,  p.  587).  The  use  of  bichlorid  solutions,  however,  has  been 
largely  supplanted  in  my  own  practice  by  the  use  of  a  70  per  cent,  al- 
cohol solution. 

In  the  dressing  of  wounds  already  infected  the  use  of  strong  antisep- 
tics is  certainly  on  the  wane,  and  most  surgeons  are  content  with  the 
removal  of  foreign  matter,  the  cutting  awa_v  of  necrotic  and  bruised 
tissue,  and  the  establishment  of  thorough  drainage.  I  am  convinced 
that  this  idea  needs  to  be  thoroughly  disseminated  among  general 
practitioners,  into  whose  hands  many  of  these  cases  fall,  and  who 
place  entirely  too  much  faith  in  the  effectiveness  of  certain  anti- 
septics. 

1  Mtinch.  mod.  Woch.,  July  5,  1910;  Yearbook  of  Sursierv,  1911,  p.  74. 

'^Surg.,  Gyn.,  and  Obst.,  June,  1911,  p.  530. 

3  Amer.  Jour.  Obst.  and  Dis.  Women  and  Children,  vol.  Ixiv.,  No.  1,  1911. 
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Preparation  of  the  Patient.— The  proper  preparation  of  the  patient 
for  operation  consists  not  only  in  seeing  that  the  field  of  operation  is 
sterilized,  that  the  patient's  intestinal  and  urinary  tracts  are  in  good 
condition,  and  in  the  careful  examination  of  the  lungs  and  heart,  but 
also  in  preparing  the  patient  morally  and  mentally  for  the  ordeal 
through  which  he  is  to  pass.  Crile,  probably  more  than  any  other  sur- 
geon, has  devoted  attention  to  this  subject,  as  is  shown  in  his  notable 
paper  on  "  Phylogenetic  Association  in  Relation  to  Certain  Medical 
Problems."^  I  am  not  prepared  to  accept  all  that  he  says  in  regard 
to  the  effect  on  certain  organs  by  the  mental  condition  of  the  patient, 
but  no  one  can  read  what  he  has  written  and  observe  his  method  of 
preparation  and  after-care  of  his  patients  without  being  impressed 
with  the  fact  that  a  patient  needs  moral  support  and  encouragement 


Fig.  427. — Faulty  Position  Without  Support  for  the  Back  and  with  the  Thighs  Hyperex- 
TENDED.  Strain  of  the  Lumbar  Spine  and  the  Sacro-iliac  Jo4nt  Must  Result.  (Gold- 
thwait.) 

both  before  and  after  an  operation,  and  that  such  support  tends  to  im- 
prove surgical  results. 

The  better  results  obtained  by  some  surgeons  over  those  obtained 
by  others  is  not  always  due  to  greater  technical  skill  or  to  the  exercise 
of  better  surgical  judgment  in  the  choice  of  the  surgical  procedure  best 
suited  to  the  case,  but  is  undoubtedly  due  to  the  more  careful  prepara- 
tion of  the  patient,  a  painstaking  conduct  of  each  step  of  the  operation, 
and  a  proper  after-treatment.  The  use  of  morphin  and  atropin  before 
the  administration  of  the  anesthetic  is  becoming  more  generally  em- 
ployed; the  proper  choice  of  an  anesthetic  and  the  employment  of  an 
experienced  anesthetist,  constitute,  in  my  mind,  a  potent  force  in  the 
reduction  of  fear  and  the  prevention  of  shock. 

Goldthwait^  makes  a  plea  for  greater  care  in  arranging  patients  on 

1  Boston  Med.  and  Surg.  Jour.,  Dec.  15,  1910. 

2  jom-  Amer.  Med.  Assoc,  March  4,  1911. 
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the  operating-table  for  the  purpose  of  preventing  the  common  post- 
operative weak  back,  and  describes  an  apparatus  for  holding  the  patient 
in  the  lithotomy  position  which  he  asserts  prevents  any  strain  (Figs. 
427-^29).  Rixford  suggests  that  in  operating  on  the  pelvis  of  stout 
women  with  rigid  abdominal  walls  in  the  Trendelenburg  position  a  better 
access  to  the  field  of  operation  can  be  gained  by  the  elevation  of  the 
shoulders  on  pillows  and  the  slight  flexion  of  the  knees  on  the  abdomen. 
Sterilization  of  the  Hands. — Alcohol  is  used  more  than  ever  as 
the  final  step  in  the  sterilization  of  the  surgeon's  hands;  although  its 
bactericidal  qualities  may  be  doubted,  it  certainly  appears  to  have  the 
power  to  render  the  bacteria  inert,  at  least  for  some  time.  Most  of  the 
Continental  surgeons  use  a  95  per  cent,  alcohol  solution,  while  American 
surgeons,  as  a  rule,  employ  a  70  per  cent,  solution.     I  still  am  a  firm 


Fig.  428. — Correct  Position,  with  Lumbar  Spine  Supportkd  wd  u  i  m  Pillow  I'xder  Knees  to 
Prevent  the  Htperextension.  No  Strain  of  the  Lumbar  Spine  or  Sacro-iliac  Joint  Can 
Result  Under  These  Conditions.     (Goldthwait.) 


believer  in  a  prolonged  scrubbing  with  warm  water  and  soap  prior  to 
the  use  of  the  alcohol. 

M.  Marquis^  advocates  the  use  of  alcohol  alone  without  washing  with 
soap  and  water,  and  says  that  this  is  of  far  more  value  than  the  ordi- 
nary scrubbing  of  the  hands  with  soap  and  water  followed  by  bichlorid 
solution. 

It  may  now  be  said  that  gloves  are  worn  universally,  and  at  the  pres- 
ent time  the  dry  glove  seems  to  be  preferred  to  the  moist.  These 
gloves  are  thoroughly  dried,  powdered,  and  sterilized  with  the  dressings. 
I  have  employed  the  dry  gloves  recently,  and  much  prefer  them;  though 
I  have  at  times  wondered  whether  their  dry  sterilization  was  as  reliable 
as  the  moist.  The  results  have  tended  to  convince  me  that  it  was.  The 
use  of  long  sleeves  has  also  become  more  popular,  and  I  think  that  it  is 
^  Revue  de  Chir.,  Janvier,  1912,  p.  95. 
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an  improvement  over  the  older  method  which  left  the  forearms  bare; 
it  is  easy  to  sterilize  the  sleeves  and  not  easy  to  perfectly  sterilize  the 
forearm. 

The  Wound. — It  is  a  satisfaction  to  see  the  general  adoption  of  the 
dry  method  of  conducting  an  operation,  and  the  greater  respect  which  is 
now  paid  to  the  tissues  through  which  the  wound  is  made.  This  method 
may  be  said  to  consist  in  careful  hemostasis,  in  the  careful  separation  or 
division  of  tissues  rather  than  the  cross-cutting  or  tearing  of  them,  the 
thorough  protection  of  the  wound  edges  and  surrounding  parts  by  iso- 
lating the  structures  to  be  dealt  with  by  properly  placed  dry  gauze  pads, 
and  the  avoidance  of  all  unnecessary  crushing  or  tearing  of  tissues. 


SvStW^S"- 


FiG.  429. 


-The  Right  Leg  Corkectly   Suppokted,  the   Leet  Sufpukieu  by  the  AxNele  >,uuse, 
WHICH  Must  Allow  Sag  and  Joint  Strain.     (Goldthwait.) 


One  rarely  sees  a  non-infected  wound  washed  or  douched,  as  was  the 
method  formerly  employed  to  remove  infective  material  or  blood-clots, 
which  are  at  present  not  allowed  to  lodge  on  the  tissues,  being  carefully 
removed  by  dry  sponging  or  with  the  forceps.  This  change  in  technic 
is  well  illustrated  in  the  operation  of  thyroidectomy,  which  some  years 
ago  was  usually  a  bloody  operation,  but  which  when  properly  conducted 
to-day  is  a  comparatively  dry  one.  The  less  common  use  of  drainage  is 
one  of  the  natural  results  of  this  dry  technic. 

There  has  been  little  recent  change  in  the  closure  of  wounds,  except 
that  the  layer  method  has  become  more  general.  Horsehair  has  in 
many  clinics  superseded  to  a  great  extent  the  use  of  silkworm-gut,  and 
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■where  there  is  Httle  tension  on  the  sutures  it  is  to  be  preferred,  as  it 
leaves  much  less  scar  and  permits  of  more  delicate  approximation  of  the 
wound  edges.  Its  fragility  also  is  an  advantage,  as  it  prevents  too 
tight  constriction  of  the  skin,  a  potent  factor  in  the  production  of  skin 
infection. 

Postoperative  Treatment. — The  postoperative  care  of  the  wound 
is  thoroughly  discussed  by  Russell  S.  Fowler,^  and  the  after-treatment  of 
patients  by  Herbert  J.  Paterson.^  The  practice  of  getting  patients  out 
of  bed  a  day  or  two  after  serious  operations  has  not  become  general,  and 
I  am  inclined  to  believe  will  not.  On  the  contrary,  it  is  quite  true  that 
unnecessarily  long  confinement  after  operation  tends  to  produce  inva- 
lidism, and  in  old  people  especially  is  to  be  avoided. 

Drainage. — Newmann^  describes  the  use  of  raffia  ribbons  as  drain- 
age material,  and  states  that  this  material  is  perfectly  ])land  and  re- 
mains in  the  tissues  unaffected  by  secretions.  It  can  be  repeatedly 
sterilized  by  boiling.  It  has  considerable  capillarity,  but  this  is  not  as 
marked  as  that  of  gauze.  It  is  extremely  cheap.  The  fact  that  the 
individual  strands  may  be  removed  from  the  wound  without  disturl^ance 
of  the  remaining  ones  is  a  distinct  advantage. 


Fig,  430. — Shoemaker-Murphy  Ligating  Forceps. 

Gutta-percha  tissue,  which  is  being  used  so  extensively  as  a  drainage 
material  and  as  a  covering  for  gauze  drains,  is  discussed  in  a  paper  read 
by  Frank  before  the  Chicago  Surgical  Association.*  One  of  the  diffi- 
culties in  connection  with  this  material  is  its  sterilization.  Frank  states, 
however,  that  this  can  be  very  simply  accomplished  by  allowing  the 
material  to  soak  in  a  bichlorid  solution  of  1 :  1000  for  twenty-four  hours, 
which  destroys  both  germs  and  spores.  The  deterioration  of  the  gutta- 
percha tissue  is  one  objection  to  its  use,  and  lately  at  the  Pennsylvania 
Hospital  we  have  substituted  rubber-dam  as  a  covering  for  the  gauze 
drains;  this  material  is  placed  loosely  about  the  gauze,  sealed  with  a 
rubber  cement,  and  then  sterilized  by  heat. 

Instruments  and  Dressings. — One  often  experiences  difficulty  in 
ligating  vessels  that  have  been  caught  by  hemostatic  forceps  in  tin' 
depth  of  a  cavity.  Fig.  430  shows  a  forceps  which  ^^lurpln-''  has  tUn-isiHl 
for  this  purpose. 

1  New  York  State  Jour,  of  Med.,  Nov.,  1910. 

-  The  Practitioner,  March,  1910. 

3  Suro;.,  Gvn.,  and  Obst.,  vol.  x.,  1910,  p.  413. 

■*  Ibid.,  p.  192. 

5  General  Surgery,  1911,  p.  46. 
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Russ^  describes  the  use  of  the  magnesite  spUnt.  One  of  the  great 
advantages  of  this  sphnt  over  plaster-of-Paris  is  that  the  Rontgen  rays 
penetrate  it  readily.  It  is  much  denser  than  the  plaster  and  yet  can  be 
readily  cut  with  a  knife  having  a  filing  edge.  It  is  also  quite  elastic  in 
thin  layers,  and  ''  may  be  mixed  with  twenty  times  its  weight  of  inert 
substance  without  losing  its  setting  qualities."  It  is  somewhat  heavier 
than  plaster^  and  yet,  as  a  thinner  cast  may  be  used,  this  is  no  dis- 
advantage. 

1  Jour.  Amer.  Med.  Assoc,  vol.  1.,  p.  579. 
VOL.  VI — 57 


CHAPTER   CXLIV. 
OPERATIONS  ON  BONES  AND   JOINTS. 

By  James  Peter  Warbasse,  AI.D., 

Xew  York. 

Bone=graftmg  and  Transplantation. — Experience  has  added 
much  to  the  operations  for  filUng  with  bone  wide  gaps  from  which  the 
bone  has  been  removed.  In  cases  of  osteomyeUtis,  in  which  the  shaft 
of  the  tibia  has  been  destroyed,  many  surgeons  have  reported  excellent 
results  following  turning  a  segment  of  the  fibula  into  the  gap.  The  best 
results  have  been  secured  by  dividing  the  fibula  at  two  places  and  fitting 
in  a  segment  just  the  length  of  the  tibial  defect.  Cases  in  which  the 
fibula  has  been  cut  across  at  one  place  and  bent  into  the  gap,  so  as  to 
fix  the  upper  end  of  the  lower  fibular  fragment  against  the  upper  tibial 
fragment,  have  developed  an  inversion  of  the  foot  which  has  required 
for  its  correction  that  the  fibula  be  divided  below  and  carried  in  to  rest 
on  top  of  the  lower  tibial  segment.  This  shows  the  necessity  of  throwing 
the  weight  of  the  body  upon  the  lower  end  of  the  tibia  where  it  naturally 
belongs.  In  many  cases  it  will  be  best  to  do  this  operation  in  two  stages, 
making  the  upper  implantation  and  the  lower  implantation  several  weeks 
or  even  months  apart. 

Rovsing,^-  in  the  case  of  a  patient  with  osteosarcoma  of  the  head  and 
neck  of  the  humerus,  resected  the  upper  two-thirds  of  the  bone  with 
the  adjacent  fascia  and  muscular  attachments,  and  replaced  the  missing 
bone  by  the  patient's  fibula.  The  head  of  the  fibula  was  articulated  with 
the  glenoid  cavity,  and  the  lower  end  was  implanted  deeply  into  the 
marrow  cavity  of  the  remaining  lower  third  of  the  humerus.  As  a  result 
of  this  operation  the  patient  secured  a  movable  shoulder-joint;  the 
movements  of  the  forearm  Avere  normal;  and  the  strength  of  the  leg  was 
not  materially  affected  (Fig.  431). 

Bittner-  resected  the  lower  half  of  the  shaft  of  the  tibia  for  sarcoma, 
leaving  the  lower  epiphysis.  He  filled  the  gap,  and  secured  a  good  re- 
sult, by  splitting  longitudinally  the  remaining  half  of  the  shaft  up  into 
the  tuberosity,  turning  the  segment  down,  and  fixing  it  in  place.  Only 
1.5  cm.  shortening  resulted,  and  the  leg  was  strong  and  u.-eful. 

Rost^"  describes  an  effective  operation  for  covering  a  defect  of  the 
skull  by  sliding  over  it  a  sufficient  area  of  the  outer  table  of  the  skull, 
still  covered  with  its  periosteum  and  scalp,  the  whole  operation  binng 
done  through  parallel  incisions  and  without  pedunculating  the  movable 
flap. 

*  Supplementary  to  Chapter  LXXVL,  Vol.  ^'.,  p.  732. 
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Janeway^  removed  a  portion  of  the  ulna  5^  inches  long  for  sarcoma, 
and  fastened  in  the  gap  with  silver  wire  a  piece  of  bone  of  the  same 
length,  f  inch  wide  and  J  inch  thick,  chiselled  from  the  crest  of  the  tibia 
with  its  periosteum.     The  result  was  a  strong  and  useful  arm. 

Albee^  has  practised  transplantation  of  a  portion  of  the  tibia  into  the 
spine  for  the  treatment  of  tuberculous  spofidylitis.     The  idea  is  to  secure 


Fig.  431. — Transplantation  of  Bone. 
Upper  two-thirds  of  humerus  replaced  by  the  patient's  fibula. 


immobilization,  which  assists  in  the  cure  of  tuberculosis  as  in  other 
joints.  When  bony  ankylosis  in  a  tuberculous  joint  is  obtained,  healing 
usually  is  in  sight.  At  first  an  operation  was  done  which  consisted  of 
splitting  three  or  four  spinous  processes  and  causing  them  to  overlap 
and  become  united.  To  secure  a  stronger  union  of  the  vertebrae  the  fol- 
lowing procedure  is  carried  out:  An  incision  is  made  directly  over  the 
tips  of  four  spinous  processes,  the  kyphosis  being  in  the  center.     The 


900  OPERATIONS    ON    BONES    AND    JOINTS. 

processes  are  then  split  longitudinally  for  a  distance  of  about  IJ  inche.s 
(3  cm.)  in  each  process.  This  division  of  the  processes  should  be  slightly 
to  one  side  of  the  median  line,  so  that  about  one-third  of  the  process  is 
on  one  side  and  two-thirds  on  the  other  side.  The  soft  tissues  between 
the  processes  in  line  with  the  split  in  the  bones  should  be  divided,  and  the 
side  representing  one-third  of  the  thickness  of  each  process  fractured 
so  as  to  make  a  wedge-shaped  grove  to  receive  the  graft.  The  wound  is 
then  protected,  and  a  bone-graft  about  4  inches  (10  cm.)  long  (long 
enough  to  engage  all  of  the  four  spinous  processes)  is  taken  from  the 
tibia.  This  represents  a  piece  of  bone  about  4  inches  (10  cm.)  by  1  inch 
(2.5  cm.)  by  ^  inch  (1.3  cm.),  containing  part  of  the  internal  surface,  part 
of  the  external  surface,  and  the  crest.  The  periosteum  should  be  re- 
tained on  the  graft.  The  wider  surface  should  be  from  the  internal  sur- 
face of  the  bone.  This  graft  is  placed  in  the  spinal  gutter,  and  held  by 
suturing  over  it  the  fascia  by  means  of  strong  chromic  catgut.  The  skin 
is  then  sutured  and  the  spine  immobilized  by  a  splint. 

Aseptic  Bone=cavity  Filling. — Next  to  autoplastic  operations 
with  bone,  the  method  of  cavity-filling  advocated  by  Mosetig-Moorhof 
(spermaceti,  40  parts;  oil  of  sesame,  400;  iodoform,  60)  has  received  the 
most  approval.     (See  Vol.  V.,  p.  743.) 

Salt  solution  as  a  filling  for  bone-cavities  has  been  used  by  Sherman^ ^ 
with  much  success.  The  technic  is  similar  to  that  employed  when  other 
substances  are  used.  Hemostasis  is  secured  and  the  tourniquet  re- 
moved. The  cavity  is  filled  Avith  normal  salt  solution  and  the  tissues 
snugly  closed  over  it  without  drainage. 

Conservative  Operations  for  Tumors  of  Bone. — At  present  a 
smaller  proportion  of  amputations  and  a  larger  proportion  of  conserva- 
tive operations  are  being  done  for  tumors  of  bone.  An  operation  as 
radical  as  resection  of  the  affected  part  of  the  bone  is  not  called  for  in 
all  cases.  In  giant-celled  sarcoma  (myeloma)  one  should  first  curet  if 
the  disease  has  not  gone  too  far.  There  seems  to  be  little  risk  of 
metastatis  by  such  an  operation.  When  curetage  fails  to  cure  mye- 
loma, resection  of  the  disease  is  called  for,  to  be  followed,  if  necessary, 
by  some  operation  for  filling  the  defect. 

Excision  of  the  Patella.— This  operation  may  be  done  when  the 
bone  is  the  seat  of  destructive  disease,  when  repeated  fractures  are  as- 
sociated with  osteoporosis,  or  when  the  fractured  patella  is  adherent 
to  the  femur  and  flexion  and  extension  are  much  hampered.  As  much 
as  possible  of  the  continuation  of  the  extensor  tendon  which  lies  in  front 
of  the  bone  should  be  preserved.  This  is  best  done  by  dissecting  out  the 
patella  laterally  through  a  longitudinal  incision.  The  extensor  tendon 
should  be  united  to  the  patellar  tendon.  The  posterior  surface  of  the 
united  tendon  should  be  as  smooth  as  possible.  The  best  result  is  se- 
cured by  dissecting  up  the  synovial  membrane  which  lies  back  of  the  ex- 
tensor tendon,  drawing  it  clown  behind  the  reconstructed  tendon,  and 
suturing  it  in  place,  with  the  view  of  covering  the  rough  surface  with  sy- 
novial membrane.  This  latter  feature  of  the  operation  is  called  for  if 
the  lack  of  relaxation  does  not  permit  direct  union  of  the  extensor  tendon 
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with  the  patellar  tendon,  but  demands  the  use  of  the  prepatellar  portion 
of  the  tendon  to  fill  the  gap.  It  is  surprising  how  well  a  patient  gets 
along  without  the  patella.  The  bone  is  essential  neither  for  full  flexion 
nor  extension.  (Instead  of  removing  the  patella  for  adhesion,  a  better 
operation  consists  in  interposing  soft  tissue  between  it  and  the  femur  to 
prevent  ankylosis,  see  p.  902.) 

Arthrectomy. — In  the  knee-joint  the  synovial  membrane  is  dissected 
out  through  the  U  incision.  The  sac  behind  the  quadriceps  may  be 
exposed  by  a  longitudinal  incision  at  one  side  of  the  patella.  When 
disease  of  the  bone  is  discovered,  it  is  best  cut  away  clearly  with  a 
sharp  knife.  The  surgeon  need  not  remove  sound  bone  as  is  done  in 
resection.  Foci  of  disease  if  deep  should  be  followed  up  and  gouged  out. 
The  object  of  the  operation  is  to  remove  the  disease.  If  cavities  remain, 
these  may  be  filled  with  bone-filling  preparation.  Surgeons  are  now 
filling  such  cavities  as  large  as  a  hen's  egg,  which  a  few  years  ago  would 
have  been  treated  by  sawing  off  the  whole  end  of  the  bone.  By  filling 
these  cavities  good  results,  without  shortening,  are  secured. 

In  exposing  the  ankle-joint  for  tuberculosis,  some  surgeons  prefer  the 
anterior  incision  across  the  joint  from  malleolus  to  malleolus. 

Arthrodesis. — This  operation  should  not  be  done  in  children  under 
eight  years  of  age.  The  epiphysis  should  not  be  injured;  and  all  the 
improvement  and  correction  possible  by  treatment  of  the  muscles  and 
nerves  should  have  been  secured.  So  long  as  there  is  any  hope  of  mus- 
cular recovery  the  operation  should  not  be  done. 

The  Prevention  of  Ankylosis  by  Injections  of  Oil. — Adhesions 
between  the  synovial  surfaces  in  joints  follow  inflammatory  processes. 
These  adhesions  may  often  be  prevented  by  the  injection  into  the  joint 
of  sterilized  olive  oil.  This  operation  is  especially  indicated  after  the 
breaking  up  of  fibrous  adhesions  in  order  to  prevent  their  re-formation. 
Baer  has  found  that  joints  tolerate  as  much  oil  as  they  will  hold,  and 
that  when  filled  passive  motion  is  less  painful.  The  oil  is  injected  with 
strict  asepsis  by  means  of  a  syringe  provided  with'' an  easily  separable 
needle.  The  oil  should  be  at  body-temperature  and  the  needle  should 
inflict  the  least  possible  trauma.  This  treatment  is  employed  for  the 
cure  of  various  adhesive  arthritides. 

Rovsing^^  employs  sterilized  yellow  vaselin.  Tlie  hip-joint,  he  finds, 
holds  20  to  25  c.cm.  without  difficulty.  The  knee  holds  10  to  12,  at  the 
most  15  c.cm.  The  shoulder  holds  15  c.cm.  EmboUsm  may  result  if' 
a  vessel  is  punctured.  For  this  reason  the  surgeon  should  be  sure  that 
the  lubricant  enters  the  joint.  Rovsing  employs  a  tube  10  cm.  long, 
one  end  of  which  is  provided  with  a  brass  ring  which  can  be  screwed  on  to 
the  ordinary  collapsible  vaselin  tube  and  the  other  end  screwed  into  a 
cannula.  The  whole  apparatus,  with  the  vaselin  tube,  is  sterilized  by 
boiling.  The  skin  is  sterilized  with  iodin.  The  joint  is  punctured,  the 
trocar  removed,  the  vaselin  tube  connected,  and  the  contents  of  the 
tube  squeezed  into  the  joint.  The  injection  is  not  made  until  synovial 
fluid  escapes  from  the  cannula.  If  the  synovia  is  turbid  and  has  the 
appearance  of  infection,  the  injection  is  not  made. 
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The  shoulder-joint  is  best  punctured  below  the  hindermost  corner  of 
the  acromion;  the  knee,  by  puncture  outward  at  the  upper  inner  angle 
of  the  patella.  In  the  hip,  Rovsing  prefers  to  expose  the  capsule  b}^  an 
incision  above  the  trochanter.     He  also  exposes  the  jaw-joint  by  incision. 

Operations  for  Ankylosis. — Operations  for  ankylosis  due  to  ad- 
hesions and  contractures  of  soft  tissues  need  not  necessarily  involve  the 
bone.  Non-osseous  ankylosis,  which  is  not  amenable  to  treatment  by 
passive  motion  or  oil  injections,  demands  operation.  Division  or  plastic 
elongation  of  tendons  and  muscles  is  often  indicated.  For  ankylosis  of 
the  patella,  a  portion  of  the  capsule  above  the  patella  can  be  brought 
down  behind  the  bone. 

Murphy^  has  shown  that  in  ankylosis  with  fixation  of  the  capsule 
to  the  head  and  neck  of  the  bone,  with  contracture  of  the  capsule,  the 
capsule  with  the  involved  ligaments  may  be  excised,  and  the  head  and 
neck  of  the  bone  covered  with  aponeurosis  or  muscle  turned  in  from 
the  neighborhood.  He  has  shown  that  division  of  the  capsule  without 
its  excision  does  not  suffice.  Motion — free  from  tension — must  be 
secured,  even  to  the  point  of  flail  motion.  In  the  knee,  when  the  anky- 
losis is  due  to  involvement  of  the  capsule  and  ligaments  in  inflammatory 
tissue,  and  these  structures  are  contracted  and  inelastic,  all  of  the  peri- 
articular ligaments  and  the  capsule,  excepting  the  hamstring  tendons, 
the  quadriceps,  the  patellar  ligaments,  and  the  crucial  ligaments,  should 
be  dissected  away. 

The  interposition  of  periosteum  for  ankylosis  has  been  prac- 
tised with  much  success.  The  bones  should  be  separated  by  a  chisel 
as  near  as  possible  to  the  natural  line  and  the  ends  given  their 
natural  shape.  Exostosis  should  be  removed,  and  unhampered  move- 
ment secured.  A  flap  of  periosteum  of  the  desired  size  is  chiselled  from 
the  tibia,  care  being  taken  to  include  the  osteoblastic  layer.  Such  a 
flap  is  placed  over  each  bone-end  and  sutured  fast.  This  tissue,  above 
all  others,  seems  best  adapted  to  this  purpose,  as  it  is  the  natural  barrier 
against  osteophytic  growth.  With  periosteum  to  periosteum  the  joint 
should  be  immobilized  for  three  weeks  or  longer.  Passive  motion  should 
then  carefully  be  instituted.  The  results  in  elbow  cases  under  this 
treatment  have  been  remarkably  good. 

The  interposition  of  fascia,  muscle,  and  connective  tissue  in  the 
treatment  of  ankylosis  has  been  developed  most  satisfactorily  by  ^Nlur- 
phy.  The  resisting  capsule  and  ligaments  should  be  removed,  as  de- 
scribed for  the  treatment  of  contractions  and  adhesions  of  the  soft  parts. 
Resisting  muscles  should  be  divided  or  stretched.  In  cases  of  bony 
ankylosis  of  the  hip.  Murphy  has  made  a  U-shaped  incision  embracing 
the  great  trochanter,  the  base  of  the  flap  being  above.  This  fla]-)  of 
skin,  connective  tissue,  and  fascia  lata  is  turned  upward.  The  great 
trochanter  is  then  divided  at  its  base  and  reflected  upward  ^^-ith  its 
muscular  connections.  The  capsule  of  the  joint  is  then  separated  all 
the  way  round,  and  the  head  separated  from  the  acetabulum  by  means 
of  a  curved  chisel  and  fracturing  force.  Bony  projections  are  smoothed 
off  and  the  acetalnilum  deepened.     The  fascia  lata  in  the  U-shaped 
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flap  is  dissected  free,  fitted  into  the  acetabulum  to  make  a  lining  for  it, 
and  sutured  to  the  capsule  of  the  joint  around  the  margin.  The  free 
border  of  the  flap  which  projects  beyond  the  acetabulum  is  sutured  to 
the  periosteum  and  capsule  attached  to  the  neck  of  the  femur.  The 
trochanter  is  wired  in  position  and  the  wound  closed.  Tension  is  re- 
lieved by  traction-extension  and  splints.  Passive  motion  is  attempted 
from  the  third  to  the  fifth  week.  Walking  with  crutches  is  allowed  about 
the  fifth  to  the  seventh  week.     Fairly  free  motion  is  secured. 


Fig.  432. 


-Showing    Method  of  Fixing   Fascia   Between   Femur   and   Tibia   as   Devised  by 

Murphy. 


In  the  knee.  Murphy  makes  a  vertical  incision  along  the  outer  side 
of  the  joint,  extending  6  inches  above  and  3  inches  below  the  joint.  A 
second  vertical  incision  about  4  inches  long  is  m.ade  on  the  inner  side 
of  the  joint.  Through  these  incisions  the  patella  is  freed  from  the  femur 
and  the  ligamentum  patellae  divided.  The  adhesions  between  the  femur 
and  the  tibia  are  then  divided.  If  contracted  and  adherent  capsule  and 
ligaments  are  present,  they  are  removed.  A  flap  of  fascia  lata,  together 
with  a  layer  of  muscle,  the  base  being  below,  is  dissected  from  the  outer 
surface  of  the  vastus  externus.     This  flap  is  drawn  through  the  joint 
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between  the  two  great  bones  and  sutured  to  the  capsule  (Fig.  432). 
A  smaller  flap  is  cut  from  the  fascia  of  the  vastus  and  sutured  in  place 
between  the  patella  and  the  femur.  The  joint  is  kept  in  a  splint  for 
three  weeks,  but  passive  motion  and  massage  are  applied  after  the  first 
week.  Forcible  motion  under  anesthesia  may  be  recjuired  at  times. 
For  exposure  of  the  joint,  the  U  incision,  with  division  of  the  patellar 
ligament,  may  be  used.  Fascia  may  be  taken  both  from  the  vastus 
internus  and  externus. 

This  principle  has  been  employed  by  C.  H.  INIayo''  in  operating 
for  bunion.  After  resecting  the  head  of  the  metatarsal  bone  a  soft  flap 
is  sutured  in  the  joint,  and  a  movable  joint  secured.  The  results  re- 
ported in  these  cases  are  excellent. 

In  the  elbow,  for  bony  ankylosis.  Murphy  made  a  median  poste- 
rior incision,  and  dissected  free  the  skin  and  superficial  fascia  laterally. 
A  pyriform  flap,  composed  of  the  deep  fascia  lying  on  the  triceps,  4|  inches 
long  and  2|  inches  wide  at  its  upper  end,  was  cut  out.  It  received  its 
blood-supply  through  its  base,  which  was  just  below  the  level  of  the  top 
of  the  olecranon.  The  olecranon  was  then  sawed  through  obliquely 
from  before  backward  with  a  wire  saw.  All  of  the  abnormal  bony  con- 
nections were  then  divided  with  the  chisel  and  exostoses  removed. 
The  flap  of  fascia  was  drawn  into  the  joint  around  the  inner  side  of  the 
olecranon,  sutured  at  its  edges  to  the  capsule,  and  the  olecranon  wired 
in  place.     Passive  motion  was  begun  on  the  tenth  da3^ 

Instead  of  using  fascia,  as  was  done  in  Murphy's  earlier  cases,  the 
addition  of  muscular  tissue  or  a  layer  of  adipose  tissue  has  decided 
advantages.  Helferich  and  Reiner^  report  good  results  with  interposed 
muscle  in  elbow  resections.  Deltoid  muscle  has  been  used  in  the 
shoulder-joint  and  pronator  radii  teres  in  the  elbow.  Lexer  has  used 
tunica  vaginalis  from  hydrocele,  and  has  suggested  the  employment  of 
omentum.  The  anterior  ligament  of  the  elbow  also  lends  itself  for  inter- 
position. Whatever  soft  tissue  is  used,  a  sufficient  thickness  must  be 
interposed  to  permit  the  formation  of  a  joint  sac  within  its  structures, 
and  this  cannot  take  place  if  the  tissue  is  thin  and  if  it  imites  the  two 
bones  too  intimately.     (See  "  Arthroplasty,"  Vol.  II.,  p.  370.) 

Cartilage  grafts  in  joint  resections  have  been  used  by  Tuffier  with 
excellent  results,  In  the  elbow,  after  resection,  he  has  applied  to  the 
fresh  bone-ends  tibiotarsal  cartilage  and  cartilage  from  the  scaphoid  and 
astragalus.  The  grafts  are  really  osteocartilaginous  and  are  taken  from 
freshly  amputated  parts. 

The  interposition  of  foreign  membranes  in  ankylosis  is  aimed  to 
accomplish  the  same  results  as  are  secured  by  the  \ise  of  living  tissue. 
For  this  purpose  sterilized  bladder  has  been  used.  Baer  employed 
chroraicized  pig's  bladder.  Some  good  results  have  been  secured,  but 
not  so  good  as  have  been  obtained  by  interposing  living  tissue. 

Exposure  of  the  Temporoinaxillary  Joint  by  Resection  of  the 
Zygoma. — The  exposure  of  the  temporomaxillary  joint  has  usually  been 
accom]5lished  by  a  vertical  incision  through  the  soft  parts,  extending 
from  the  zygoma  to  the  facial  nerve.     This  does  not  ^•i^■e  a  reallv  free 
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access,  and  always  endangers  the  facial  nerve.  Howard  LilienthaP  has 
devised  a  temporary  resection  of  the  zygoma.  He  makes  a  horizontal 
incision  along  the  zygoma,  extending  back  to  a  point  in  front  of  the  au- 
ricle, and  thence  a  vertical  incision  is  carried  down  in  front  of  the  ear 
toward  the  angle  of  the  jaw.  The  horizontal  incision  passes  down  to  the 
periosteum  of  the  zygoma;  the  vertical  incision  is  about  4  cm.  long,  and 
passes  only  through  the  skin,  avoiding  the  subcutaneous  structures. 
The  triangular  skin-flap  is  dissected  free  and  retracted  downward  and 


Fig.   433. — Lilienthal's  Method  of  Resection  of  Zygoma  to  Expose  the  Temporomaxillary 

Joint. 


forward.  This  exposes  the  zygoma.  By  means  of  the  wire  saw, 
passed  under  the  arch,  the  zygoma  is  divided  in  two  places,  anteriorly 
and  posteriorly.  This  division  of  the  bone  Lilienthal  makes  obliquely 
to  the  long  axis  of  the  zygoma,  the  anterior  section  passing  upward  and 
forward,  and  the  posterior  section  passing  upward  and  backward,  so 
that  when  the  segment  is  pressed  back  into  position  it  cannot  be  drawn 
down  by  the  masseter.  The  resected  zygoma  is  then  retracted  down- 
ward, carrying  with  it  the  attachment  of  the  masseter  muscle,  the  upper 
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end  of  the  parotid  gland,  fibers  of  the  facial  nerve,  and  connective 
tissue.     This  exposes  the  temporomaxillary  articulation  (F\g.  433). 

In  a  case  of  bilateral  ankylosis,  Lilienthal  removed  the  degenerated 
head  and  neck  of  the  inferior  maxilla  with  gouge  and  curet,  operating 
first  upon  one  side  and  then  upon  the  other  after  an  interval  of  nine  days. 
Upon  replacing  the  resected  segments  of  zygoma,  they  were  held  firmly 
in  place  by  the  contraction  of  the  masseter,  and  recjuired  no  suture. 

Artificial  Filling  of  Joints  After  Resection. — The  Mosetig- 
Moorhof  spermaceti  filling  is  often  of  advantage  after  resection  of  joints. 
If  a  clean  operation  has  been  done,  drainage  may  be  dispensed  with  and 
the  cavity  left  by  the  removal  of  the  bone-ends  filled  artificially.  This 
method  has  been  most  successfully  used  in  the  shoulder,  hip,  "\mst,  and 
ankle.  In  the  knee  and  smaller  joints,  the  filling  is  useful  for  smaller 
cavities  resulting  from  the  cureting  out  of  diseased  foci.  The  filling 
takes  the  place  of  drainage  and  permits  long  intervals  between  dressings. 

Transplantation  of  Joints. — The  transplantation  of  soft  tissues, 
bone,  and  cartilage  may  all  be  undertaken  separately,  or  all  three  of 
these  structures  may  be  transplanted  together  in  the  form  of  a  complete 
joint.  The  transplantation  of  fresh,  still  warm,  human  joints  gives  the 
best  results.  The  material  is  supplied  by  amputations  for  traumatism, 
dry  gangrene,  tumors,  etc.  Lexer^  has  transplanted  fresh  human 
bones  with  their  articular  ends,  making  a  graft  as  long  as  30  cm.  Single 
bone-ends  entering  into  a  joint  may  be  transplanted  or  a  whole  joint 
may  be  employed.  Lexer  reports  the  transplantation  of  a  complete 
knee-joint  in  a  girl  eighteen  years  of  age.  At  the  end  of  a  year  and  a 
half  she  walked  with  but  a  slight  limp  and  some  rocking  of  the  knee-joint. 
One  of  his  cases  was  a  man  of  thirty-eight  years  of  age,  in  whom  resec- 
tion of  the  upper  articular  end  of  the  tibia  was  done  for  sarcoma.  The 
defect  was  at  once  filled  by  a  similar  piece  from  a  tibia  of  a  leg  amputated 
for  senile  gangrene.  In  three  months  the  patient  had  practically  nor- 
mal function.  Amputated  toes  and  fingers  may  be  used  to  replace 
amputated  members  of  the  same  kind. 

The  technic  of  these  operations  is  most  important.  The  strictest 
asepsis  is  essential.  A  slight  infection  spoils  the  result  and  may  even 
jeopardize  the  life  of  the  patient.  The  nutrition  of  the  parts  should  be 
interfered  with  as  little  as  possible.  Tension  should  be  guarded  against. 
If  suturing  cannot  be  relied  upon  to  hold  the  bones  in  place,  pegs  may 
be  used.  By  shaping  the  bone-ends  with  offsets  and  depressions  to 
receive  them,  pegs  may  be  dispensed  with.  The  warm  bone  should  be 
transferred  to  its  new  bed  as  quickly  as  possible  and  without  receiving 
any  treatment  excepting  protection  from  infection.  Excess  of  soft 
tissues  should  be  removed,  but  the  periosteum  left.  As  the  absorption 
of  the  broken-down  marrow  causes  fever,  Lexer  clears  it  out.  The 
cavity  may  be  filled  with  the  Mosetig-Moorhof  bone-filling. 

The  Verhandlungen  der  Deutschen  Gesellschaft  fiir  Chirurgie  for 
1910  and  1911  (under  "Transplantation  u.  Plastik  and  Tlastik  u. 
Transplantation  ")  are  very  rich  in  suggestions  in  this  department  of 
surgery. 
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Osteotomy  Combined  with  Resection  of  Long  Bones. — A  section 
of  bone  is  sometimes  required  to  be  removed  on  account  of  unequal 
length  of  parallel  bones.  This  is  the  case  when  one  femur  is  so  much 
longer  than  the  other  that  curvature  of  the  spine  is  developing  or  an 
artificial  lift  under  the  foot  is  necessary;  or  in  cases  in  which  a  leg  bone 
or  forearm  bone  outgrows  its  fellow  and  distorts  the  ankle  or  wrist.  If, 
for  example,  it  is  desired  to  remove  2  inches  of  the  shaft  of  the  femur, 
longitudinal  incision  is  made  at  the  middle  of  the  outer  aspect  of  the 
thigh  from  4  to  6  inches  long,  and  carried  down  to  the  bone.  The  perios- 
teum is  elevated  over  3  or  4  inches  of  the  bone,  and  the  overlying  soft 
parts  separated  with  it.  Two  inches  are  then  measured  off,  and  above 
and  below  these  points  the  bone  is  drilled  through  for  the  passage  of  the 
wire  to  hold  the  divided  ends.  The  wire  saw  is  then  passed  and  the 
bone  sawed  obliquely  in  such  a  way  that  a  wedge-shaped  end  is  secured 
on  one  fragment  and  a  wedge-shaped  indentation  to  receive  it  is  secured 
on  the  other.  The  fragments  are  then  dove-tailed  and  wired.  Instead 
of  wire  or  suture  material  for  this  purpose,  metal  plates  may  be  screwed 
to  the  bone  to  hold  the  ends  together,  or  a  medullary  plug  made  of  the 
excised  segment. 

For  Stiffening  the  Knee=joint. — Relaxed  knee-joints,  with  loss 
of  control,  especially  those  due  to  infantile  paralysis,  have  been  stiffened 
by  resection;  but  this  has  the  disadvantage  that  it  gives  shortening. 
Hibbs^  makes  a  transverse  incision  just  below  the  patella,  divides  the 
patellar  ligament,  and  turns  the  patella  upward.  The  bone  is  then  de- 
nuded of  cartilage  and  the  front  of  the  femur  and  tibia  similarly  treated, 
thus  making  a  bed  to  receive  the  patella.  The  crucial  ligaments  and  the 
epiphyseal  lines  should  not  be  harmed.  The  periosteum  is  stripped  from 
the  patella  and  the  bone  fitted  into  its  bed.  The  edges  of  the  periosteum 
are  then  laid  over  the  freshened  surfaces  and  sewed  to  the  periosteum 
around  the  edges  of  the  tibia  and  femur.  A  plaster-of-Paris  splint  is 
applied,  and  in  four  to  six  weeks  the  patient  is  allowed  to  walk.  All 
support  is  removed  by  the  end  of  the  fifth  to  the  seventh  month.  The 
patella  becomes  united  to  the  femur  and  the  tibia,  and  its  stripped-off 
periosteum  produces  still  more  bone  to  solidify  the  union. 
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CHAPTER  CXLV. 

AMPUTATIONS.^ 

By  Warren  Stone  Bickham,  M.  D., 

New  York. 

The  chief  advances  which  have  been  made  of  recent  years  in  the 
technic  of  amputations  have  been  in  the  chrection  of  adapting  stumps 
to  variously  devised  cineplastic  prostheses  in  the  case  of  the  upper 
extremities,  and  in  the  direction  of  producing  weight-bearing  stumps 
in  the  case  of  the  lower  extremities. 

It  is  rather  the  exception  than  the  rule  to  see  an  amputation,  es- 
pecially well  done  at  the  time  of  operation,  leave  a  stump  ideally  fitted 
for  its  mission. 

Too  little  attention  is  paid  to  the  technic  of  amputations,  and  appar- 
ently even  less  care  is  taken  now  than  formerly.  It  is  likely,  also,  to 
become  a  question  as  to  how  much  responsibility  rests  with  the  sur- 
geon, as  to  whether  he  has  done  the  best  that  could  be  reasonably 
expected  of  him. 

The  only  radically  new  considerations  in  amputations  concern  the 
stump,  as  here  viewed.  It  is  not  sufhcient  to  consider  only  the  safe 
removal  of  the  limb  and  its  subsequent  uneventful  healing.  ]\Iuch  more 
is  reasonably  and  rightly  demanded  of  the  surgeon,  and  it  is  likely  that 
the  day  is  not  far  distant  when  the  question  will  arise  as  to  his  respon- 
sibility for  the  avoidable  omission  of  technics  which  progressive  devel- 
opment may  prove  to  be  the  most  desirable.  It  may  suffice  to  simply 
thus  allude  to  the  tendency  of  the  times,  and  to  call  attention  to  the 
probability  that  not  as  much  advance  has  been  made  in  this,  one  of  the 
oldest  branches  of  surgery,  as  should  have  been  made. 

The  various  amputations  have  been  dealt  with  in  detail  in  Vol.  R'.,  p. 
790,  so  that  in  this  volume  only  a  few  salient  features  will  be  mentioned 
concerning  some  of  the  cineplastic  and  osteoplastic  amputations  of  the 
upper  extremities,  some  weight-bearing  stumps  of  the  lower  extremities, 
the  interscapulothoracic  disarticulation  by  a  posterior  approach,  and 
the  interilio-abdominal  disarticulation. 

Cineplastic  or  Cinematic  Amputations  of  the  Upper  Extremities. 
— The  stump  of  an  upper-limb  amputation  is  satisfactory  only  when  it 
can  control  and  manipulate  its  artificial  limb.  The  stump  should 
support  the  artificial  apparatus  without  discomfort  and  be  so  planned 
as  to  cause  the  prosthetic  member  to  functionate,  ^'anghetti  was  the 
first  to  devise  these  plastic  motors  whose  object  is  to  functionate  an 
^  Supplementary  to  Chapter  LXXV.,  Vol.  V.,  p.  790. 
908 


CINEPLASTIC    AMPUTATIONS    OF    THE    UPPER    EXTREMITIES.         909 

artificial  limb,  and  Ceci  the  first  to  demonstrate  practically  the  feasibil- 
ity of  these  ideas  by  actual  operation. 

The  objects  sought  by  the  technic,  variously  termed  cineplastic, 
cinematic,  cineprosthetic,  tenoplastic,  or  orthopedic,  are,  first,  to  give 
to  the  artificial  member,  in  a  modified  way,' a  voluntary  and  direct  pre- 
hension by  means  of  the  muscular  and  tendinous  forces  which  ordinarily 
govern  its  movements  normally,  and,  second,  the  simplification  and  re- 
inforcement of  the  attachment  of  the  prosthetic  member  to  the  human 
body. 

The  principle  involved  is  that  in  an  amputation  or  a  disarticulation 
the  tendons  or  muscles,  physiologically  protected  by  their  natural 
coverings,  are  so  disposed  in  several  different  ways  as  to  make  them 
serve  as  attachments  to,  or  bear  upon,  artificial  members  in  such  a  way 
as  to  cause  them  to  functionate. 

The  plastic  motor,  as  the  actively  functionating  stump  is  termed,  is, 
in  most  of  the  methods,  not  formed  of  the  severally  separated  tendons, 
but  constitutes,  in  the  language  of  Vanghetti,  a  "  surgical  incUviduality," 
consisting  of  muscles,  tendons,  sheaths,  vessels,  nerves,  connective- 
tissue  padding,  and  skin  covering,  all  united  to  form  a  single  combined 
active  force. 

Cineplastic  methods,  though  having  less  range  of  usefulness  and  be- 
ing less  indicated,  nevertheless  are  also  applicable  in  the  lower-extremity 
amputations. 

If  the  technic  and  asepsis  can  be  counted  upon,  cinematization  ought 
to  be  completed  in  the  single  operation,  otherwise,  the  amputation  in  the 
first  operation  and  the  cinematization  in  the  second. 

Vanghetti  demonstrated  that  a  tendon  or  muscle  or  groups  of  these 
could  be  isolated  for  several  inches  and  their  ends  mobilized,  and,  if 
covered  with  skin  and  provided  with  nourishment,  would  retain  their 
power  and  their  voluntary  contraction  as  well  as  electrical  irritability. 
The  freed  muscles  and  tendons  could  be  variously  used,  generally  either 
as  loops  formed  by  folding  backward  or  suturing  end-to-end,  or  knobbed 
extremities  simply,  or  reinforced  by  detached  bone.  The  loops  are 
pierced  by  some  form  of  soft,  unirritating  tractor.  The  clubbed  or 
massed  ends  are  usually  surrounded  by  some  form  of  ring  or  collar,  from 
which  pliable  tractors  pass  to  the  artificial  limb. 

In  a  general  way,  the  loop  method  is  indicated  where  there  are  two 
muscles  or  two  muscle  groups  at  the  amputated  end  which  can  be 
united  into  a  loop.  The  club  method  is  indicated  where  the  muscles 
and  tendons  are  more  closely  intertwined. 

Cineplastic  amputations  open  a  large  field  for  surgical  ingenuity, 
but  their  exact  place  in  surgery  and  their  full  worth  can  only  be  known 
after  a  longer  and  wider  experience  than  at  present  exists. 

The  previous  provision  of  the  necessary  and  generally  complex  ar- 
tificial limb  is  to  be  considered. 

Some  of  the  several  forms  of  cineplastic  amputations,  with  different 
modifications  of  plastic  motors,  will  be  here  described. 

These  various  cineplastic  methods,  as  I  understand,  have  all  been 
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used  successfully  in  practice  to  a  greater  or  less  extent  in  human  beings, 
and,  therefore,  are  not  only  theoretic  propositions. 

Vanghetti's  Cineplastic  Amputation  Through  the  Arm,  Providing  a 
Single  Plastic  Loop  Motor  (Figs.  434,  435;. — Following  amputation  the 
musculotendinous  mass  of  the  biceps  is  sutured  to  that  of  the  triceps, 
and  the  plastic  motor  thus  formed  is  button-holed  for  the  artificial  loop 
or  filament.     As  performed  by  Ceci,  a  circular  incision  of  skin  and  sub- 


Es-. 


Fig.  434. — Vanghetti's  Cineplastic  Amputation  Through  the  Arm,  Providing  a  Single  Plastic 

Loop  Motor. 


cutaneous  tissue  is  made  through  the  arm  two  fingers'  breadth  above  the 
fold  of  the  elbow.  The  dissection  of  the  cutaneous  cuff  is  continued  up 
to  the  union  of  the  middle  and  upper  thirds  of  the  arm.  The  tendon  of 
the  biceps  is  then  detached  from  its  radial  attachment,  and  the  tendon 
of  the  triceps  from  its  olecranon  attachment.  Having  divideti  the 
nerves,  retracted  the  soft  parts,  and  formed  a  periosteal  cuff,  the  bone 
is  divided  at  the  lower  third  of  the  arm.  The  tendon  of  the  biceps  is 
then  sutured  to  that  of  the  triceps,  thus  forming  a  loop,  as  it  were,  be- 
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yond  the  cut  end  of  the  bone.  At  a  distance  of  3  cm.  from  the  free  bor- 
ders of  the  skin-cuff  two  opposite  lateral  longitudinal  incisions  are  made 
5  cm.  long.  The  margins  of  these  two  cutaneous  button-holes  are  now 
sutured  together  through  the  bicipitotricipital  musculotendinous  loop, 
after  which  the  lower  borders  of  the  cutaneous  cuff"  are  sutured  sagitally. 
The  musculotendinous  loop  stump  is  thus  entirely  covered  with  skin 
and  subcutaneous  tissue.  The  button-hole  is  packed  with  gauze  during 
the  healing  process  and  the  subsequent  retraction  and  atrophy.  When 
the  cicatrix  is  strong  and  solid,  traction  is  exercised  upon  the  ring. 
Subsequently,  suitable  loops  are  introduced  through  the  patulous  button- 
hole (Fig.  435),  and  these  are  conveyed  clown  through  the  hollow  forearm 
of  the  prosthesis  and  attached  to  the  mechanism  of  the  hand,  through 


Fig.  435. — Same  as  Fig.  434,  Showing  Artificial  Limb,  with  Hand  Holding  Rod. 

which,  by  voluntary  contraction  of  the  stump,  the  fingers  are  flexed  and 
objects  grasped,  and,  through  relaxation,  the  fingers  passively  opened 
and  the  object  dropped  (Fig.  436). 

Vanghetti's  Cineplastic  Amputation  Through  the  Forearm,  Providing 
a  Single  Plastic  Loop  Motor. — The  amputation  here  is  performed  through 
the  lower  part  of  the  forearm  in  the  general  way  last  described,  except 
that  the  motor  loop  is  formed  by  suturing  the  tendons  of  the  flexors 
to  those  of  the  extensors.  A  circular  incision  is  made  1  cm.  above  the 
mediocarpal  line  down  to  the  bone.  Lateral  longitudinal  radial  and 
ulnar  incisions  are  made  from  the  circular  incision  upward  for  10  cm., 
down  to  the  bone,  thus  forming  two  quadrangular  musculocutaneous 
flaps,  a  posterior  dorsal  and  an  anterior  ventral.     The  periosteum  is 
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divided  and  bones  sawn  at  the  root  of  the  flaps.  The  vessels  are 
tied,  the  tourniquet  removed,  and  the  nerves  cut.  The  skin  of  each 
flap  is  carried  around  its  musculotendinous  portion  in  the  long  axis  of 
each  flap,  and  sutured  around  it  like  a  glove  around  a  finger,  but  only 
for  the  upper  two-thirds  of  their  length,  the  suture  of  each  meeting  at 
the  angle  of  junction  of  the  two  flaps  on  a  level  with  the  section  of  the 
bones.  Thus  the  stump,  at  this  stage,  is  formed  of  two  musculotendin- 
ous columns,  surrounded,  in  their  upper  part,  by  skin.  The  lower  ends 
of  these  two  columns  are  now  united  by  suture,  and  the  skin  of  each  is 
sutured  over  their  lower  parts  and  together,  thus  completely  covering 
them  individually,  but  leaving  a  free  space  between  them,  thus  forming 
a  traction  loop  between  the  two  columns  of  the  stump  formed  by  the 


Figs.  436,  437, — Vanghetti's  Cineplastic  Amputation  Through  the  Forearm,  Providing  Double 

Plastic  Loop  ^Motors. 
The  line-drawing  shows  the  manner  of  suturing,  and  the  rubber  tubes  temporarily  distending  the 

"button-holes." 


union  of  the  musculotendinous  masses  with  the  skin  over  them.  The 
loop  is  packed  with  gauze  during  healing  and  contraction,  and  is  sul^se- 
quently  used  as  in  the  last  operation. 

Vanghetti's  Cineplastic  Amputation  Through  the  Forearm,  Provid- 
ing Double  Plastic  Loop  Motors. — Two  isolated  musculotondinocutane- 
ous  flaps  or  columns  are  here  formed,  each  provided  with  a  button-hole 
opening,  one  supplying  flexion,  the  other  extension,  for  the  prosthetic 
apparatus.  A  circular  incision  through  skin  and  subcutaneous  tissue 
is  made  at  the  lower  quarter  of  the  forearm.  On  a  level  with  the  line 
of  the  spontaneously  retracted  skin  the  tendons  and  muscles  are  circu- 
larly cut  to  the  bones.  Two  lateral  radial  and  ulnar  incisions,  15  cm. 
in  length,  are  carried  to  the  bone.  The  two  resulting  quadrangular 
flaps  of  the  skin  and  areolar  tissue  are  hereby  made,  extending  to  the 
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upper  third  of  the  forearm.  Beneath  these  two  superficial  flaps  similar 
musculotendinous  flaps  are  planned.  At  the  base  of  these  two  last 
retracted  flaps,  after  having  provided  a  periosteal  covering,  the  bones 
are  divided.  The  nerves  are  cut  short  and  the  vessels  tied.  The  mus- 
culotendinous dorsal  flap  is  now  divided  into  two  approximately  equal 
halves,  especially  as  to  the  tendinous  portion.  The  extremities  of  the 
tendons  of  one-half  of  this  dorsal  flap  are  sutured  to  the  extremities  of 
the  tendons  of  the  other  half  of  the  same  dorsal  flap  in  such  a  way  as  to 
form  a  dorsal  musculotendinous  loop.  The  same  technic  is  carried  out 
with  each  half  of  the  tendons  and  muscles  of  the  ventral  tendinomus- 
cular  flap,  thus  forming  a  ventral  musculotendinous  loop  (Fig.  436). 
The  covering  of  these  flaps  with  skin  and  the  making  of  the  two  button- 
holes is  accomplished  in  the  following  way :  In  each  flap  two  longitudinal 
incisions  are  made,  in  button-hole  fashion,  each  3  cm.  long,  one  proximal 
and  the  other  distal.     This  last  is  2  cm.  from  the  free  border  of  the  flap, 


Fig.  438. — Vanghetti's  Cineplastic  Amputation  Through  the  Forearm  as  Performed  by  De 

Francesco,  Providing  a  Plastic  Club  motor. 

Splint  to  keep  part  under  tension  during  healing  and  secondary  contraction. 

the  two  incisions  being  separated  the  one  from  the  other  by  2  cm.  The 
two  incisions  of  each  flap  are  then  put  at  the  same  level  in  folding  back 
the  skin  flap  upon  the  musculotendinous  flap,  then  the  borders  of  the 
space  circumscribed  by  the  two  incisions  (button-holes)  are  sutured 
with  continuous  silk.  The  longitudinal  aspects  of  the  flaps  thus  turned 
back  are  sutured.  The  lower  borders  of  the  sections  of  each  flap  are 
turned  up  to  the  level  of  the  sawn  bones  of  the  forearm  and  are  there 
sutured,  as  shown  in  the  smaller  line-drawing  (Fig.  437).  Temporary 
drains  are  used  at  the  base  of  each  flap  to  avoid  tension  and  possible 
sloughing.  Rubber  tubing  is  placed  through  the  button-holes  during 
healing  and  contraction.  Traction  on  these  motor  columns  is  practised 
when  all  is  solid.  The  loop  through  the  dorsal  motor  goes  to  the  dorsal 
extensor  aspect  of  the  prosthesis,  and  that  through  the  ventral  motor  to 
the  flexor  aspect.  The  patient  can  close  the  fingers,  thumb,  and  hand 
by  contracting  the  ventral  motor,  and  open  the  fingers,  thumb,  and  hand 
by  contracting  the  dorsal  motor. 
VOL.  VI — 58 
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Vanghetti's  Cineplastic  Amputation  Through  the  Forearm,  Provid- 
ing a  Plastic  Club  Motor. — De  Francesco,  in  carrying  out  this  applica- 
tion of  Vanghetti's  cinematic  technic,  provided  for  an  osseomusculo- 
tendinous  clubbed  extremity.  Following  the  amputation  of  the  fore- 
arm, longitudinal  incisions  are  made  laterally  over  the  radius  and  ulna, 
and  these  two  bones  are  exposed.     Through  these  incisions  the  radius 

and   ulna   are  freed   and  re- 
r~'''-'^  ■  ~  "    '"  moved  by  Gigli  saw  sections, 

over  an  area  extending  from 
about  2  cm.  above  their  dis- 
tal ends  upward  for  about 
5  cm.  Thus  approximately 
2.5  cm.  of  each  bone  is  re- 
moved, and  nearly  an  inch  of 
the  distal  end  of  each  bone 
is  left  in  situ.  The  terminal 
end  of  the  amputation  and 
the  two  lateral  incisions  are 
then  sutured.  During  heal- 
ing, in  order  to  prevent  sec- 
ondary contraction,  the  flail 
portion  of  the  forearm  is  kept 
in  line  and  under  some  ten- 
sion by  some  such  method  as 
shown  in  Fig.  438.  When 
union  has  become  solid,  a 
padded  or  hard-rubber  ring 
is  applied  around  the  knob- 
bed stump,  just  above  the 
two  bony  fragments,  whose 
presence  gives  contour  to  the 
clubbed  and  enlarged  ex- 
tremities, over  which  the  ring 
is  not  apt  to  slip  when  drawn 
upon  by  the  two  cords  ex- 
tending downward  from  op- 
posite aspects  of  its  circum- 
ference (Fig.  439V  These 
cords  pass  to  the  fingers 
of  an  artificial  limb,  having 
its  main  support  ujion  the 
arm  and  hinged  at  the  elbow. 
Objects  can  be  grasped  by  the  fingers,  which  are  voluntarily  flexed  by 
traction  upon  the  cords,  through  contraction  en  masse  of  the  flexors 
and  extensors  pulling  upon  the  clubl^ed  stump,  and,  with  it,  thc>  surround- 
ing ring,  as  shown  in  Fig.  440.     The  grasp  is  loosened  by  relaxation. 

Vredrene's  Tenoplastic  Amputation  Through  the  Forearm,  Providing 
an  Isolated  Compound  Tendon  Loop  Motor. — This  application  of  \'an- 


FiG.  439. — Same  as  Fig.  438,  with  Ring  and  Cords 
IN  Position,  Ready  for  Application  of  the  An- 
TiFiciAL  Limb. 

Showing  also  the  two  detached  fragments  of  bone. 
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ghetti's  principle  involves  a  laterally  rather  than  a  terminally  applied 
tendon  pull.  This  technic  was  carried  out  in  the  case  of  a  man  who  had 
a  stump  from  a  precarpal  amputation.  An  anterior  longitudinal  incis- 
ion was  made  along  the  flexor  aspect  of  the  stump.  Through  this  the 
superficial  flexors  of  the  forearm  were  exposed  and  were  divided  en 
7nasse  at  their  lower  part.  The  free  tendons  were  then  elevated  in  loop 
fashion,  and  their  cut  ends  sutured  to  the  uncut  surface  of  the  underlying 


?k 


Fig.  440. 


-Same  as  Fig.  439,  with  Prosthetic  Apparatus  Attached  to  Stump,  Holding  Glass 
OF  Water. 


mass  of  deep  flexors  (Fig.  441).  To  cover  these  isolated  tendons  two 
skin-flaps  were  cut  from  the  anterior  aspect  of  the  forearm,  each  6  cm. 
long  by  2  cm.  wide,  one  above  the  other,  upon  opposite  sides.  These 
flaps  were  then  each  turned  toward  their  pedicle  and  wrapped  with 
their  raw  surfaces  around  the  compound  tendon  loop.  The  two  ends 
of  the  longitudinal  wound  are  then  closed,  and  also  the  margins  of  the 
sites  of  the  skin-flaps  are  brought  together  as  far  as  possible.  In  about 
fifteen  days  the  base  of  the  two  flaps  are  severed.     In  about  one  month 
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from  the  operation  traction  may  be  applied  to  the  loop.  An  artificial 
hand  is  then  constructed  whose  fingers  are  flexed  by  the  cord  extending 
from  a  metal  loop  grasping  the  living  loop  (Fig.  442).  It  has  been  sug- 
gested that  greater  mobility  would  be  secured  by  dividing  the  tendons  of 
the  flexor  profundus  entirely,  below  their  artificial  union  with  those  of 
the  flexor  sublimis. 

Elgart's  Osteoplastic  Amputation  Through  the  Arm,  Providing  an 
Osseous  Motor  Capable  of  Transforming  Lateral  Rotary  Movement 
into  Flexion  and  Extension. — The  principle  demonstrated  by  Elgart  is 


Fig.  441. — Vanghetti's  Tenoplastic  Ampcta- 
TiON  Through  Forearm,  Providing  an 
Isolated  Compound  Tendon-loop  Motor. 


Fig.  442. — Same  as  Fig.  441:  Skin-covered 
Tendon-loop,  with  H.^rd-rubber  Ring  in 
Position,  from  which  Latter  Cords  Pass 
TO  the  Fingers  of  the  .Artificial  Hand. 


that  use  should  be  made  of  all  the  possibilities  of  the  stump,  especially 
in  the  direction  of  converting  movement  into  power,  and  the  adapta- 
tion of  the  amputation  method  to  the  particular  needs  of  the  ]-)rosthotic 
apparatus.  This  would  seem  to  be  a  field  for  much  surgical  ingenuity 
In  stumps  left  after  amputation  through  the  shaft  of  the  humerus  a 
power  is  latent  which  has  not  been  generally  used,  because  it  could  not 
be  gotten  hold  of  and  yoked,  as  it  were.  This  is  the  power  of  rotation. 
The  muscular  force  of  the  stump  is  great,  and  its  rotation  range  generally 
averages  from  90  to  120  degrees.  This  power  must  be  used  through 
mechanical  means. 
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This  object  is  accomplished  by  flattening  or  broadening  the  sawn 
end  of  the  bone,  so  that,  following  healing,  one  can  buckle  on  to  this  re- 
organized stump  a  compression  cuff,  so  adjusted  that  it  can  neither  glide 
upon  the  stump  nor  can  the  stump  turn  within  it,  but  must  move  with 
every  rotation  of  the  humeral  stump.  From  this  cuff  cords  are  conductd 
over  small  transmission  wheels  to  the  fingers  of  the  prosthesis,  as  flexors 
and  extensors  of  these,  one  cord  tightening  and  the  other  relaxing  simul- 
taneously when  the  stump  is  rotated  one  way,  and  each  cord  doing  the 


Fig.  443. — Illustrating  the  General  Principles  of  a  Form  of  Prosthetic  Apparatus  Suggested 
AND  Used  by  Elgart  in  Osteoplastic  Amputation  of  the  Arm. 
Showing  the  splitting  and  the  lateral  divergence  at  Jhe  lower  end  of  the  humerus,  and  the  over- 
lying compression  cuff  or  metallic  shield,  through  which,  in  rotation,  movement  is  conveyed,  over 
transmission  rollers,  as  finger  flexion  and  extension,  to  the  fingers,  and,  at  the  same  time,  through  a 
different  route  of  transmission,  to  the  artificial  elbow,  as  elbow  flexion  and  extension. 


opposite  simultaneously  when  the  cuff  is  rotated  in  the  reverse  way, 
thus  producing  either  flexion  or  extension. 

This  result  is  brought  about  in  the  following  way :  A  circular  amputa- 
tion is  performed,  followed  by  the  turning  up  not  only  of  the  skin,  but  also 
the  musculature  for  about  2  cm.  (without  raising  the  periosteum).  Two 
saw  cuts  are  carried  through  the  bone,  removing  a  narrow  wedge,  with 
its  base  at  the  free  end  and  its  apex  at  the  level  of  the  retracted  soft  parts. 
The  wedge  is  just  narrow  enough  to  be  cut.  Both  of  the  pieces  of  the 
bone  to  the  outer  sides  of  these  cuts  are  broken  divergingly  apart  with 
bone-forceps,  carefully  preserving  the  musculoperiosteal  covering,  so 
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that  they  remain  still  together  at  the  apex  of  the  wedge,  but  their  free 
ends  spread  apart  more  than  normal,  so  that  the  bone  pieces  become 
somewhat  transverse,  like  two  pseudocondyles.  The  musculature  is 
sutured  over  these,  and  they  heal  in  this  transversely  diverging  relation 


Fig.  44-1. — Marelli's  Artificial  Hand,  Used 
IN  Connection  with  Prosthetic  Appar- 
atus Following  Cineplastic  Amputa- 
tions OF  the  Upper  Extremity.  (From 
Elgart.) 


Fig.  445. — Dorsal  View  of  Marelli's  Artifi- 
cial Hand,  Showing  Details  of  Exten- 
sor Appar.^tus.      (From  Elgart.) 


to  the  shaft  of  the  humerus.  To  further  strengthen  the  end  of  the 
new  stump  one  can  place  a  transplanted  piece  of  bone  in  the  marrow 
interval  between  the  two  diverging  pieces  of  humerus. 

Following  healing,  the  padded  metallic 
compression  cuff  is  applied,  as  mentioned 
above  and  as  suggested  in  Fig.  446.  To 
summarize,  the  principle  is  that  a  lateral 
rotation  movement,  inward  or  outward, 
of  the  stump  is  converted  into  an  axial 
pull  and  relaxation,  which  flexes  and 
extends    both    elbow-joint    and    fingers. 


Fig.  446. — Palmar  View  of  Marelli's 
Artificial  Hand,  Showing  De- 
tails OF  Flexor  Mechanism. 
(From  Elgart.) 


Fig.  447. — Lateral  View  of  the  Mechanism  of  One 
of  the  Fingers  of  Marelli's  Artificial  Hand. 
(From  Elgart.) 


Figs.  444-447  illustrate  Marelli's  artificial  hand,  such  as  may  be  used 
in  conjunction  with  an  operation  of  this  nature. 

Carnes'  Artificial  Upper  Extremity,  Used  in  Stumps  of    Ordinary 
Type. — The  credit  of  devising  a  very  clever  and  jiractical  form  of  arti- 
ficial limb^  seems  justly  due  to  Carnes,  a  young  machinist  of  Warren, 
Pennsylvania,  who,  in  1902,  lost  his  right  arm  by  amputation  two  inches 
1  Made  by  the  Carnes'  Artificial  Limb  Co.,  of  Kansas  City,  Mo. 
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above  the  elbow.  Not  satisfied  with  the  best  "  dummy  "  arm  he  could 
procure,  he  constructed,  after  seven  months  of  labor  with  teeth  and  left 
hand,  the  first  form  of  the  limb  here  described.  In  this,  through  the 
utilization  of  the  nerve  and  muscle  functionating  of  the  stump  and  shoul- 
der, as  obtainable  in  the  ordinary  upper-extremity  amputation  ranging 
from  3  inches  below  the  shoulder-joint  to  just  above  the  wrist,  he  secured 
a  limb  which  could  be  flexed  and  extended,  with  a  wrist  which  could 
be  rotated,  and  fingers  which  could  be  closed  and  opened.  The  form 
of  this  artificial  limb  now  in  use  will  be  first  described,  and  then  its  sug- 
gested adaptation  to  the  cineplastic  methods  of  amputation.  As  em- 
ployed at  the  present  time,  the  manipulation  of  the  limb  will  be  under- 
stood by  the  accompanying  illustrations  and  the  following  description. 


Figs.  448,  449.- 


-Showing  the  Anterior  and  Posterior  Shoulder  Straps  Used  in  Connection 
WITH  the  Carnes'  Artificial  Arm. 


largely  taken  from  the  detailed  account  of  the  mechanism  by  the  makers, 
and  verified  by  myself  through  the  working  of  such  a  limb  upon  an  arm- 
less man.     The  movements  are  accomphshed  by  a  series  of  shrugs. 

(1)  Elhoiv  Movement  for  Ahove-the-elhow  Amputation. — The  elbow 
is  bent  with  a  simple  forward  movement  of  the  stump,  which,  by  a  cord 
attached  from  the  forearm  to  the  shoulder  suspender,  raises  the  hand  as 
desired  and  without  the  assistance  of  the  other  hand. 

(2)  Wrist  Movement  for  Both  Ahove-and-below-the-elhow  Amputation. 
—With  the  wrist  unlocked  one  can,  by  an  easy  downward  movement  of 
the  shoulder,  which  causes  a  slight  tension  of  the  cord  that  operates  the 
fingers,  bend  the  hand  backward  from  the  wrist-joint,  and,  by  easing 
up  on  this  tension,  which  is  done  by  raising  the  shoulder  slightly,  drop 
the  hand.     This  movement,  which  can  be  repeated  at  will,  gives  a  move- 
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ment  of  the  hand  from  the  wrist-joint  that  is  quite  natural  (Figs.  448, 
449).  The  hand  automatically  rotates  one-fourth  of  a  circle,  so  that  it 
brings  a  fork  or  spoon  directly  to  the  mouth  when  the  hand  is  raised  to 
that  position.  The  hand  can  be  voluntarily  turned  from  the  natural 
position  when  the  arm  is  hanging  down,  to  one-fourth  turn  when  the 
arm  is  raised,  and  can  be  locked  in  any  position  between  these  points 
by  a  simple  backward  movement  of  the  shoulder,  which  tightens  another 
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Figs.  450-452. — The  Carnes'  Artificial  Arm. 


cord  which  locks  the  rotating  mechanism.  The  wrist  is  provided  with 
a  hinge-joint  and  can  be  fixed  or  extended  voluntarily,  forward  or  back- 
ward, by  means  of  the  cord  that  opens  or  closes  the  fingers  (Fig.  449). 
The  rotating  and  flexing  of  the  wrist  is  of  great  advantage  in  conveying 
food  to  the  mouth  while  the  wearer  is  engaged  in  eating,  or  in  wTiting,  in 
dressing,  or  in  doing  many  of  the  things  which  require  constant  changes 
in  the  position  of  the  hand,  as  the  movements  are  obtained  without  any 
assistance  from  the  sound  hand  whatever. 
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While  the  above  movements  are  all  made  without  the  aid  of  the  other 
hand,  at  the  same  time,  through  the  assistance  of  the  opposite  hand,  if 
desired,  the  artificial  hand  can  be  turned  around  to  any  desired  position 
and  automatically  locked  there,  as  described  above.  By  pressing  a 
button  on  the  wrist  the  hand  can  be 
locked  in  any  one  of  three  positions, 
as,  for  instance,  when  secured  at 
an  angle  of  15  degrees  the  hand  is 
in  a  better  position  for  writing  and 
many  other  useful  duties.  It  can 
also  be  flexed  and  securely  locked 
at  an  angle  of  about  30  degrees, 
thus  placing  it  in  a  natural  position 
for  eating,  tying  a  cravat,  and  the 
like.  The  wrist  will  turn  or  remain 
stationary,  as  the  wearer  desires,  in 
any  of  these  positions.  None  of 
the  positions  of  the  hand  interferes 
in  any  way  with  the  movements  of 
the  fingers. 

(3)  Finger  Movement. — The  fin- 
gers are  opened  and  closed  volun- 
tarily by  a  downward  movement 
of  the  shoulder,  which  tightens  a 
cord  that  reaches  from  the  finger 
mechanism  to  the  shoulder  sus- 
pender. When  either  opened  or 
closed,  the  fingers  are  securely 
locked  until  unlocked,  which  is  ac- 
complished by  a  simple  shrug  of 
the  shoulder  that  slackens  the  cord 
and  unlocks  the  mechanism,  when 
the  fingers  can  be  operated  as  above 
described  (Figs.  450-452). 

(4)  For  Ahove-the-elboiv  Amputa- 
tions.— The  elbow  is  provided  with 
a  lock,  so  that  when  desired  it  can 
be  locked  at  right  angles  or  at  other 
positions,  and  is  of  great  advantage 
in  carrying  a  coat,  basket,  and  the 
like.  This  lock  is  only  intended  to 
be  used  for  such  purposes,  the  use 
of  the  rest  of  the  limb  being  as  de- 
scribed above. 

Games'  Artificial  Upper  Extermity  Proposed  in  Connection  With 
Cineplastic  Forms  of  Amputation. — The  mechanical  parts  of  the  limb 
already  in  use  with  the  ordinary  stumps  following  amputations  are  shown 
in  Figs.  453,  454.     At  my  suggestion,  these  figures  (453,  454)  have  been 


Figs.    453,   454. — The    Mechanical   Details 

OF   THE    CaRNES'  ARTIFICIAL   AbM,  AS  NoW 

Used. 

In  the  suggested  adaptation  of  this  pros- 
thesis to  cineplastic  methods  of  amputation 
below  the  elbow,  it  is  proposed  to  attach  the 
flexor  tendon  loop  to  cord  a,  the  extensor  ten- 
don loop  to  cord  6,  and  to  attach  cord  c  (to 
lock  the  rotating  wrist)  to  the  front  chest  strap, 
as  ordinarily  used. 
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drawn  with  a  slight  modification  of  the  loops,  with  the  purpose  of  adapt- 
ing to  this  form  of  prosthesis  the  two  available  (flexor  and  extensor) 
tendon  loops  already  practically  secured  and  applied  in  the  cineplastic 
method  of  amputation  below  the  elbow.  These  drawings  show  the 
forearm  and  hand  operated  by  the  three  cords,  just  as  accomplished  at 
present  in  ordinary  amputations.  The  finger  movements  (flexion  and 
extension)  are  obtained  by  the  two  cords,  a  and  h,  which  are  attached 
to  the  body  a,  in  front  of  the  shoulder,  and  b,  back  of  the  shoulder. 
These  two  cords  are  attached  to  the  harness  that  loops  around  the  op- 
posite shoulder,  similar  to  the  one  shown  in  the  diagram  of  above-the- 
elbow  harness  (Figs.  453,  454).  The  harness  for  below-the-elbow  am- 
putation does  away  with  the  shoulder  straps  and  makes  the  fittings  more 
simple.  The  cord  c  is  attached  to  the  front  of  the  chest.  To  operate 
the  fingers,  the  pressure  brought  on  cord  a  by  a  downward  shrug  of  the 
shoulder  closes  the  fingers,  then  moving  the  shoulder  forward  causes  a 
tension  on  the  back-strap  b,  and  this  opens  the  fingers.  When  the  catch- 
button  in  the  center  of  the  wrist  is  unlocked  the  wrist  can  be  moved  back- 
ward and  forward  by  a  strain  on  the  cords  a  and  b,  first  upon  one,  and 
then  upon  the  other. 

To  rotate  the  wrist  the  forearm  is  brought  up  as  far  as  it  will  go.  This 
causes  a  lever  to  turn  a  clutch  around  against  another  lever,  thus  pressing 
it  down  and  drawing  a  bolt  out  of  the  opening  in  the  plate  of  the  wrist 
and  unlocking  the  wrist.  At  the  same  time  there  is  a  spring  which  pushes 
a  clutch  into  a  notch  in  the  bevel-gear;  then,  as  the  forearm  is  bent  back- 
ward and  forward,  the  wrist  will  rotate  in  unison  with  the  same.  At  any 
time  the  rotation  can  be  stopped  by  voluntary  tension  on  the  cord  6, 
which  is  attached  in  front  and  across  the  chest,  and  the  wrist  is  thereby 
securely  locked  in  any  desired  position.  All  of  these  movements  are 
easily  obtained  and  without  aid  from  the  opposite  hand.  In  suggesting 
the  adaptation  of  this  form  of  prosthesis  to  the  cineplastic  methods  it 
is  proposed  to  attach  the  flexor  tendon  loop  to  the  cord  a.  and  the 
extensor  tendon  loop  to  the  cord  b,  using  the  cord  c  for  locking  the 
rotating  wrist,  as  used  at  present  (v.  s.).  If,  in  the  future,  it  be  found 
possible  to  isolate  more  tendon  groups,  provision  for  their  attachment  to 
the  parts  of  this  mechanism  seems  quite  feasible. 

Littlewood's  Method  of  Interscapulothoracic  Disarticulation  by 
Posterior  Approach. — This  is  a  useful  modification  of  Berger's  operation, 
carried  out  by  an  anterior  rather  than  a  posterior  approach.  It  is 
simpler  than  Berger's  operation,  the  main  difficulty  of  which  lies  in  the 
ligation  of  the  chief  vessels  after  division  of  the  clavicle,  preliminarily  to 
the  disarticulation  proper.  And  this  holds  good  especially  in  muscular 
and  thick-necked  persons.  The  presence  of  the  vein  in  front  of  tine  ar- 
tery in  the  usual  operation  sometimes  makes  the  ligation  of  the  artery 
especially  difficult,  particularly  when  the  axilla  is  filled  by  a  large  tumor, 
which  destroys  the  normal  relationships  of  the  parts.  In  the  posterior 
operation  the  vessels  present  themselves  in  the  right  order,  hemorrhage 
is  less,  shock  is  less,  and  the  duration  of  operation  much  shorter. 

Instead  of  operating  from  in  front  and  tying  the  vessels  as  soon  as 
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the  clavicle  is  divided,  the  operation  is  done  from  behind  and  the  vessels 
divided  last. 

The  lines  of  incision  are  those  given  in  the  ordinary  operation  (Vol. 
v.,  p.  834).  They  are  also  shown  in  Fig.  455.  The  operator,  standing 
behind  the  patient,  reflects  the  posterior  flap  sufficiently  to  enable  the 
muscles  inserted  into  the  posterior  border  of  the  scapula  to  be  exposed. 
These  are  raised  upon  the  finger  or  an  elevator  and  divided  with  scissors. 
Near  the  upper  scapular  angle  the  posterior  scapular  artery  is  ligated  and 


Fig.  455. — Berger's  Interscapulothoracic  Amputation. 
Lines  of  incision  viewed  laterally,  illustrating  the  posterior  approach. 

divided.  The  scapula  is  then  drawn  away  from  the  thorax  by  an  assist- 
ant, the  trapezius  and  omohyoid  are  cut,  and  the  suprascapular  vessels 
are  tied  and  divided  before  they  run  into  the  notch.  The  large  nerves 
and  vessels  now  stand  out  prominently.  The  former  are  divided.  The 
subclavian  artery  is  then  divided  between  two  ligatures,  and,  at  last,  the 
subclavian  vein  is  similarly  tied  and  divided.  The  operation  is  com- 
pleted by  severing  the  pectoralis  major  and  minor,  the  latissimus  dorsi, 
and  serratus  magnus.     The  suturing  is  done  in  the  usual  way. 
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Osteoplastic  Amputations  of  tlie  Lower  Extremities. — Stumps 
are  now  constructed  more  to  withstand  direct  terminal  pressure  than  to 
do  so  through  tlie  lateral  pressure  of  a  prosthetic  apparatus.  The  stump 
of  a  lower  limb  is  only  fully  successful  when  it  is  capable  of  bearing 
weight  satisfactorily  and  without  pain. 

In  amputations  through  the  lower  limbs,  as  well  as  in  amputations  in 
general,  bone  and  periosteum  were  originally  divided  at  one  level,  and  no 
provision  made  for  either  periosteal  or  osseous  covering  for  the  bone-end, 
as  shown  in  Fig.  455  (to  the  left). 

Subsequently  periosteal  amputations  were  performed,  a  cuff  or 
covering  of  periosteum  being  sutured  over  the  sa'^ni  end  of  the  bone, 
as  shown  in  Fig.  457  (to  the  right). 


FiQ.  456.  Fig.  457. 

Figs.   456,  457. — Old  Form  op  Amputation". 

Bone  and  periosteum  sawn  at  same  level   (Fig.  456).     Subperiosteal  form  of  operation   (Fig.  457). 

Then  came  Bier's  theory  of  osteoplastic  amputations,  upon  which 
his  method  was  founded,  that  the  raw  surfaces  of  bone  are  tender,  and 
that  they  and  the  medullary  canal  must  be  covered  by  a  fla]!  of  bone 
having  its  normal  connection  with  the  periosteum  preserved,  as  shown 
in  Fig.  456  (to  the  left). 

Last  of  all,  Bunge  and  Hirsch  have  held  that  Bier's  views  were 
unsound,  and  that  it  was  less  important  to  protect  the  sawn  ends  of 
bones  from  pressure  than  to  remove  all  the  sensitive  structures  at  the 
time  of  operation,  particularly  the  periosteum,  and,  as  Bunge  hokis, 
even  the  marrow.  Thus  originated  the  aperiosteal  tyx^e  of  amputating 
as  shown  in  Fig.  459  (to  the  right),  where  not  only  the  periosteum  is  cut 
shorter  than  the  bone,  but  the  marrow  is  cureted  from  the  interior  of 
the  medullary  cavity  for  several  millimeters. 
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Bunge  holds  that  the  cicatricial  raw  ends  of  the  bone,  even  with 
open  medullary  cavity,  is  not  tender,  but  that  tenderness  is  much  more 
apt  to  be  due  to  excessive  growth  of  the  periosteum  and  probably  of  the 
marrow,  leading  to  exostoses,  preventable  by  the  entire  removal  of  the 
terminal  periosteum. 

It  has  not  been  definitely  proved  whether  the  marrow  is  or  is  not 
sensitive. 

Good  results  have  followed  all  these  forms  of  operation,  but  if  there 
be  complications  in  healing,  necrosis  is  more  apt  to  occur  in  the  osteo- 
plastic method,  and  exostoses  in  the  periosteal. 

The  aperiosteal  method  is  too  new  to  have  been  yet  thoroughly  tried. 

The  osteoplastic  technic  seems  the  most  logical,  and,  physiologically, 
the  subperiosteal  seems  more  rational  than  the  aperiosteal. 


Fig.  458. 


Fig.  459. 


Figs.  458,  459. — Bier's  Osteoplastic  Form  op  Amputation  (Fig.  458).     Bunge's  Aperiosteal 
Form  op  Amputation   (Fig.  459). 


Early  massaging,  passive  movements,  and  accustoming  the  part  to 
bearing  pressure  are  always  indicated. 

Kocher's  Osteoplastic  Amputation  of  the  Leg. — Through  an  obliquely 
circular  amputation  an  antero-internal  skin-flap  is  dissected  up,  the 
center  of  the  flap  corresponding  to  the  inner  surface  of  the  tibia.  Divide 
the  periosteum  transversely  at  the  level  of  the  apex  of  the  flap,  and  carry 
two  lateral  incisions  upward  through  the  periosteum  3  mm.  posterior 
to  the  anterior  and  internal  borders  of  the  tibia.  Separate  the  perios- 
teum upward  for  a  short  distance  and  remove  a  small  osseous  wedge  from 
the  thus  bared  tibia.  A  Gigli  saw  is  now  introduced  to  the  bottom  of 
this  wedge-shaped  gap,  the  saw  is  then  made  to  travel  upward  parallel 
with  the  inner  surface  of  the  tibia,  separating  a  layer  of  bone  correspond- 
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ing  with  the  rectangular  flap  of  periosteum.     Break  this  bone  flap  across 
at  its  base  by  means  of  an  elevator  inserted  beneath  it,  avoiding  injury 


Fig.  460. — Kocheh's  Osteoplastic  Amputation  of  the  Leg. 
The  manner  of  raising  the  bone-flap  with  the  Gigli  saw  is  shown. 

to  the  periosteal  hinge.     The  periosteum  is  then  separated  still  slightly 
further  upward  and  the  soft  structures  are  divided  circularly.     The 


Fig.  461. — Bunge's  Aperiosteal  Amputation  of  the  Leg. 
Showing  the  lower  periosteum  removed  and  medullary  cavity  curetcd. 

tibia  and  fibula  are  then  sawn  across  transversely  and  the  bony  flap 
sutured  over  the  divided  surface  of  the  tibia. 
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As  suggested  by  Storp,  the  continuity  of  the  osteoplastic  flap  with 
the  skin  may  be  secured  by  careful  manipulation  of  the  Gigli  saw  (or 
chisel)  and  careful  retraction  of  the  soft  parts  along  the  line  of  the  saw- 
cut,  followed  by  the  breaking  back  of  the  flap  in  the  manner  just  de- 
scribed. This  preferable  method  is  shown  in  Fig.  460.  The  transverse 
sections  are  made  in  the  usual  way. 

The  fibula  should  be  sawn  at  a  slightly  higher  level,  and  requires  no 
bony  flap  for  its  protection. 


*   1 


Fig.  462. — Incisions  for    Keen's  Interilio-abdominal  Amputation,  Anterior  and  Posterior 

Views. 


Bunge's  Aperiosteal  Amputation  of  the  Leg. — The  incision  and  ex- 
posure of  the  parts  may  be  here  made  as  in  the  operation  last  described. 
After  firm  retraction  of  the  soft  parts,  the  bones  are  transversely  divided 
at  the  height  selected  and  corresponding  with  the  previously  circularly 
divided  periosteum.  The  periosteum  is  then  again  circularly  divided 
several  millimeters  higher  up  and  removed  (Fig.  461).  The  medullary 
cavity  is  cureted  to  the  same  extent.  The  same  procedure  should  be 
applied  to  the  fibula,  but  its  division  should  be  on  a  slightly  higher  level. 
In  closing  the  wound,  the  soft  parts  cover  the  naked  bones. 

Interilio-abdominal  Disarticulation. — Keen's  technic  in  this  exten- 
sive operation  has  been  described  in  detail  in  the  body  of  the  work  (Vol. 
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v.,  pp.  876-878).     Clearer  illustrations  of  the  linos  of  incision  are  here 
given  (Fig.  462). 
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CHAPTER  CXLVI. 
PLASTIC  OR  RECONSTRUCTIVE  SURGERY^ 

By  John  B.  Roberts,  M.  D., 

Philadelphia. 

The  antiquity  of  reconstructive  surgery  seems  to  be  established  by 
the  statement  of  Ehrenfried  that  plastic  flaps  are  mentioned  in  connec- 
tion with  rhinoplasty  in  the  Ebers  papyrus,  which  is  attributed  to 
1500  B.  c. 

Ingenious  minds  have  given  much  expert  attention  to  plastic  repar- 
ations within  the  last  five  years.  As  a  result,  many  valuable  contribu- 
tions to  this  branch  of  surgery  have  been  published.  This  activity  is 
seen  not  only  in  clinical  reports,  but  also  in  experimental  work,  with  its 
resultant  opportunity  for  histologic  and  physiologic  study. 

Skin-grafting  has  been  made  more  certain  by  improvements  in 
methods,  and  mucous  membrane  grafting  has  apparently  been  used 
with  increasing  frequency.  Further  investigation  has  proved  the  possi- 
bility of  successful  transplantation  of  tendon  and  fascia  and  transference 
of  muscles;  and  clinical  applications  have  shown  the  reliability  of  these 
laboratory  results  in  general  and  orthopedic  surgery. 

Great  progress  has  been  made  in  the  adaptation  of  osteoplastic  pro- 
cedures to  skeletal  reconstructions.  The  development  of  this  surgical 
field  seems  to  have  been  slow,  when  the  well-known  reparative  successes 
of  Oilier,  Macewen,  and  other  early  workers  in  this  field  are  remembered. 
Perhaps  the  attention  of  enterprising  surgeons  ^.was  focused  on  the 
abdominal  and  cranial  cavities  so  much  that  the  possibilities  of  osteo- 
plastic surgery  escaped  notice. 

A  study  of  recent  literature  reveals  an  active  spirit  of  investigation 
into  the  question  of  successful  grafting  or  transplantation  of  viscera. 
The  increasing  improvement  in  the  technic  of  blood-vessel  anastomosis, 
due  to  many  investigators,  and  the  success  in  experimental  transplanta- 
tion of  kidneys  by  Carrel  have  encouraged  a  belief  that  in  the  future 
substitution  of  healthy  viscera  for  diseased  or  injured  ones  may  become 
a  recognized  surgical  procedure. 

Now  that  arteries  and  veins  can  be  united  end  to  end  by  sutures, 
without  obstruction  of  the  lumen,  the  last  obstacle  to  successful  trans- 
plantation of  large  blocks  of  tissue  and  of  viscera  has  apparently  been 
overcome.  That  tendons,  muscles,  and  fasciae  would  unite  after  sec- 
tion, if  properly  stitched,  has  long  been  an  accepted  truth  in  surgery. 
Later,  it  was  established  that  divided  nerves  would  regenerate  and 
1  Supplementary  to  Chapter  LXXVL,  Vol.  V.,  p.  879. 
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regain  their  functional  conductivity  after  aseptic  suturing.  Success 
in  transplanting  pieces  of  tendon  and  fascia  have  recently  been  obtained, 
and  surgeons  have  been  shown  that  arteries  can  be  patched  with  pieces 
of  veins  which  will,  under  strain  of  the  circulatory  pressure,  gain  thick- 
ness and  strength.  It  is,  therefore,  not  surprising  that  one  hears  of 
reimplantation  of  a  congenitally  aberrant  pelvic  kidney  to  its  usual 


Fig.    463. — Segment   of    Vexa    Cava    Transplanted   on   the   Abdominal   .\orta.      (Carrel.) 
Experiment  3.     Fourteen  months  after  the  operation. 

lumbar  location,  of  suggestions  that  portions  of  the  body  may  be  im- 
planted in  blocks,  and  of  attempts  such  as  the  transplantation  of  the 
testicle  of  a  corpse  into  a  living  scrotum  which  has  lost  this  organ. 
The  last-mentioned  operation  has  been  done  by  L.  J.  Hammond,  of 
Philadelphia,  but  atrophy  of  the  graft  occurred  when  I  examined  the 
man.  Such  plastic  operations  are  made  more  feasible  by  the  evidence 
that  aseptic  grafts  may  be  kept  in  cold  storage  for  a  considerable  time. 


Fig.  464. — Appearance  of  Tendon  Three  Weeks  .\fter  Transpl.4.ntation.     (Lewis  and  Davis.) 
The  transplanted  tendon  is  larger  than  the  normal  one  on  the  opposite  side.     It  is  fusiform  in 
shape  and  does  not  taper  down  to  its  insertion  as  the  normal  tendon  does.     The  line  of  suture  can  no 
longer  be  made  out.     Experiment  on  a  dog. 

Intestinal  substitutions  and  transferences  furnish  means  of  dealing 
with  some  deformities  that  have  long  l^affled  the  surgeon.  IMaucaire 
has  reported  the  construction  of  a  urinary  V)laddor,  in  a  case  of  ectopia, 
by  transferring  a  portion  of  the  cecum  to  the  suprapubic  region  and  using 
the  vermiform  appendix  for  a  urethra.  A  vagina  has  been  made  with 
success  from  a  section  of  transferred  intestine  by  F.  T.  Stewart.     It  is 
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perhaps  possible  that  the  vermiform  appendix  could  be  utilized  to 
lengthen  the  urethra  in  hypospadias. 

Ritter,  desiring  to  use  a  section  of  small  intestine  for  experimental 
plastic  repair  of  the  esophagus,  has  maintained  the  circulation  of  a 
loop,  drawn  outside  of  the  body  for  a  long  time.  Thus  he  has  been  able 
to  have  the  graft  ready  for  use  when  needed.  His  method  is  to  ligate 
the  mesenteric  vessels  one  at  a  time  and  so  to  gradually  give  the  pro- 
posed graft  opportunity  for  vascular  readjustment. 

The  various  resections  and  anastomoses  of  the  gastro-intestinal  tube 
reported  within  the  last  two  decades  make  operations  for  esophagoplasty, 
gastroplasty,  and  substitutive  abdominal  surgery  less  incredible. 

Nature  tolerates  so  many  deviations  from  her  normal  standards, 
and  so  efficiently  increases  the  strength  and  size  of  bone,  muscle,  fascia, 
and  blood-vessel,  when  these  structures  are  required  to  bear  unusual 
stress  and  strain,  that  the  possibilities  of  plastic  or  constructive  surgery 
almost  seem  to  be  limited  only  by  the  bounds  of  man's  ingenuity. 

Carrel  and  Burrows  have  done  valuable  work  studying  the  life  of 
animal  tissues  outside  of  the  body.  Fragments  of  spleen,  cartilage, 
thyroid  gland,  peritoneum,  kidney,  skin,  and  of  malignant  tumors  were 
aseptically  obtained  from  animals  and  placed  in  a  plasmatic  medium 
taken  from  the  same  animal.  The  material  was  then  sealed  in  a  hollow 
glass  sHde  and  kept  in  an  incubator  at  37°  C.  The  growth  of  these 
tissues  in  glass  was  then  accurately  studied.  Embryonal  tissue  and 
malignant  tumor  tissue  showed  a  beginning  growth  within  two  or  three 
hours;  while  in  adult  tissues  the  latent  period  before  the  initiation  of 
growth  was  from  one  to  three  or  four  days.  The  duration  of  active 
growth  was  in  some  cases  over  three  weeks. 

Often  the  growth  in  vitro  was  very  active.  Under  some  circum- 
stances the  surface  of  the  growth  in  twenty-seven  hours  was  forty  times 
that  of  the  original  fragment. 

These  studies  of  the  laws  of  cellular  growth  have  an  important  bear- 
ing on  plastic  surgery. 

That  periosteum  taken  from  a  cadaver  days  after  death  may  be 
transplanted  successfully  to  another  animal  of  the  same  species  and  give 
rise  to  new  bone  is  a  proof  of  the  independent  vitality  of  animal  cells. 
Other  tissues  have  similar  capabilities  in  varying  degrees.  Axhausen 
believes  that  the  conditions  are  most  favorable  for  such  successful  trans- 
plantation of  animal  tissues  when  the  graft  is  taken  from  the  individual's 
own  body  or  from  a  near  relation  by  blood.  Hence,  a  younger  brother 
or  sister  of  the  same  sex  as  that  of  the  patient  furnishes  better  grafts. 

Lexer  has  been  successful  in  transplanting  hollow  viscera  lined  with 
mucous  membrane.  A  piece  of  healthy  vermiform  appendix  stripped  of 
its  serous  and  muscular  layer  has  been  successfully  used  to  repair  the 
urethra.  He  sewed  the  central  end  in  place  and  drew  the  other  end 
forward  through  the  urethra.  The  ureter  of  a  cadaver  has  also  been 
used  for  this  purpose. 

Leriche  has  made  an  interesting  study  of  the  use  of  pieces  of  the 
internal  saphenous  vein  for  the  plastic  repair  of  the  urethra.     Attem^pts 
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have  been  made  in  this  direction  by  himself  and  others.     Grafts,  as 
well  as  pedunculated  flaps  containing  a  segment  of  the  vein,  have  been 


Fig.  465. — Bridge  Flap  on  Anterolater,\l  Aspect  of  Thigh. 
Thumb  fastened  to  flap  with  silkworm-gut  sutures. 


(Haubold.) 


tried.     The  results  seem  to  have  been  encouraging  rather  than  satis- 
factory. 

Kuettner  has  transplanted  with  eminent  success  a  portion  of  the 
shaft  of  the  femur  taken  from  a  cadaver. 

R.  Miiller  has  experimented  on 
lengthening  long  bones.  On  opposite 
sides  at  a  definite  distance  apart  he 
saws  transverse  incisions  extending  to 
the  midline  of  the  bone.  These  are 
connected  by  a  longitudinal  split  made 
with  a  saw  in  the  middle  line  of  the 
bony  shaft.  Extension  then  lengthens 
the  bone  until  the  inner  corners  only 
are  in  contact.  The  gap  on  each  side 
is  then  filled  with  a  block  of  bone  sawed 
out  of  another  portion  of  the  same 
bone.  This  is  similar  to  the  wdl- 
knoAMi  method  of  lengthening  tendons. 
The  ovaries,  the  thyroid  gland,  and 
other  important  organs  have  been  reim- 
planted,  or  reinforced  by  additions,  in 
the  human  economy  wIumi  their  func- 
tion has  lieen  destroyed  or  diminished. 
Therefore,  the  physiologist  and  surgeon  are  encouraged  to  believe  that 
plastic  substitutions  may  yet  become  available  in  visceral,  as  they  now 
are  in  external  or  surface  surgerj^ 


Fig.  466.  —  I'ltimate  Result  .\BorT 
Five  Months  after  Original 
Operation.     (Haubold.) 
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Among  the  less  dramatic,  though  very  practical,  applications  of 
plastic  surgery  which  are  becoming  frequent,  are  operations  for  removing 
ungainly  and  excessive  accumulations  of  fat  in  the  abdominal  wall,  the 
covering  of  accidentally  denuded  fingers  and  hands,  or  of  amputation 
stumps  with  flaps  of  skin  from  the  thigh  or  abdomen,  and  the  early 


Grafts  shown 
on  sacrum 
and  buttock. 


Thiersch 
shavings  were 
taken  from 
thigh. 


Fig.  467. — Roberts'  Cask  of  Deep  Burn  of  Sacral  Region  and  Buttock,  Showing  Healing 

WITH  Thiersch  Grafts. 

Grafts  taken  from  thighs  and  shoulder  and  covered  with  gauze  veil,  sealed  at  borders  with  collodion 

to  prevent  displacement  at  early  dressings. 

treatment  with  skin-grafts  of  large  ulcerated  surfaces,  such  as  occur  from 
the  sloughing  of  burns. 

Lipedomy  for  pendulous  abdomens  from  subcutaneous  obesity  has 
been  advocated,  particularly  by  Kelly.  Many  fingers  which  formerly 
were  amputated  because  the  integument  had  been  stripped  off  by 
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accidental  wounds  may  be  saved  by  embedding  the  hand  in  a  sub- 
cutaneous pouch  made  on  the  abdominal  wall  or  the  thigh.  Thus  the 
operator  obtains  a  cutaneous  covering  for  the  damaged  muscles  and 
tendons  and  the  broken  bones.  Free  flaps  may  also  be  employed 
for  this  purpose. 

Skin=grafting. — Until  recently  it  was  too  much  the  custom  to  post- 
pone skin-grafting  of  large  ulcerated  surfaces  until  they  had  become  con- 
tracted in  area  and  were  covered  with  granulations  containing  much 
cicatricial  fibrous  tissue  at  their  base.  Aseptic  skin-grafting,  whether 
with  the  epidermic  bits  of  Reverdin,  the  shavings  of  Thiersch,  or  the 
whole-thickness  grafts  of  Wolfe,  may  be  successfully  done  immediatelj' 
on  a  recent  wound  or  as  soon  as  the  slough  separates  from  a  burn  or 
ulcer. 

There  are  refinements  of  technic  which  should  be  carefully  observed 
to  insure  success.     Important  details  are  rigid  asepsis  of  wound  and 


Fig.  468. — Stump  Covered  with  Whole-thickness  Gr.'^.fts,  which  are  Held  in  Place  by  the 
Rubber  Impregnated  Meshed  Material,  Secured  by  Adhesive  Straps.     (John  Staige  Davis.) 


graft,  close  application  of  the  graft  to  its  new  bed,  free  escape  for  air 
and  secretions  from  below  the  graft,  and  such  support  of  the  parts  as 
will  prevent  displacement  of  the  graft  by  sliding.  After  the  placing  of 
epidermic  grafts  and  skin  shavings,  a  single  layer  of  aseptic  gauze,  laid 
over  the  grafted  area  and  fastened  ^^^th  collodion  to  the  surrounding  skin 
at  a  distance,  will  be  found  valuable.  Over  this  veil  the  usual  aseptic 
gauze  dressing  is  placed,  and  may  be  changed  every  few  days  without 
removing  the  veil.  The  latter  permits  wound  secretions  to  escape,  but 
holds  the  grafts  in  place.  A  net  impregnated  with  rubber  or  paraffin 
may  be  used  instead  of  the  gauze  veil.  Antiseptic  solutions  should  not 
be  allowed  to  touch  the  grafts,  but  suprarenal  gland  extract  may  be 
applied  to  the  area  to  be  grafted  in  order  to  arrest  bleeding.  The  skin 
from  which  grafts  are  cut  may  be  made  anemic  with  the  rubber  bandage 
and  thus  furnish  better  whole-thickness  i\ii\)s.  The  grafts  may  be  taken 
and  saved  for  some  days  in  cold  storage,  and  even  when  cut  from  a  corpse 
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are  useful.  A  living  donor's  tissue  may  he  made  anesthetic  with  in- 
filtration of  normal  saline  solution,  the  supj^Iying  sensory  nerve  may  be 
cocainized,  or  the  skin  to  be  cut  for  grafts  may  be  frozen  with  ethyl 
chlorid  spray. 

If  large  shavings  or  large  whole-thickness  flaps  are  used,  they  should 
be  perforated  with  holes  when  they  are  pre'^'-cnl  down  on  the  surface 
which  is  being  covered  to  permit  escape  of 
underlying  air,  and  to  allow  wound  secretions 
subsequently  occurring  to  leak  through  and 
be  absorbed  by  the  aseptic  dressing. 

J.  S.  Davis  speaks  of  the  convenience  of 
cocainizing  the  external  cutaneous  nerve  when 
cutting  grafts  from  the  surface  of  the  thigh. 
He  also  gives  a  valuable  account  of  the  his- 
tologic changes  occurring  in  skin-grafting, 
and  shows  the  method  likely  to  secure  success- 
ful transplantation  of  skin.  His  observations 
on  successful  transplanting  of  free  flaps  of 
fascia  suggest  extensions  and  improvements 
in  plastic  procedures. 

Joint  Transplantation.  —  Osteoplastic 
operations  on  joints  have  been  stimulated 
by  Lexer's  statements  relative  to  transplant- 
ing whole  joints  taken  from  dead  bodies  or 
previously  amputated  limbs.  There  is  much 
encouragement  in  Vaughan's  account  of  the 
dissection  of  a  transplanted  knee-joint  eigh- 
teen months  after  its  insertion  into  the  leg 
of  a  man  from  whom  a  tuberculous  joint  was 
excised.  He  states  that  a  process  of  absorp- 
tion of  the  transplanted  bone  went  on  as  the 
new  bone  was  formed  to  take  its  place;  and 
that  his  partial  failure  was  largely  clue  to 
the  unfavorable  condition  of  the  recipient  of 
the  transplanted  joint.    Tomita,  Grohe,  Mor- 

purgo,  Lawen,  Janeway,  and  others  have  contributed  valuable  clinical 
and  experimental  facts  to  osteoplastic  surgery. 

Esau  has  succeeded  in  constructing  a  fair  chin  in  a  case  of  undevel- 
oped jaw  following  ankylosis  of  the  temporomandibular  joints  in  child- 
hood. The  first  step  was  excision  of  the  articulation  and  interposition 
of  temporal  fascia.  Three  weeks  later  he  resected  12  cm.  of  the  eighth 
rib,  undermined  the  soft  tissues  of  the  chin,  sawed  through  the  mandible 
in  the  mental  region  and  inserted  the  section  of  rib,  which  was  bent  to 
resemble  the  chin.  The  result  was  good.  This  recalls  the  construction 
of  half  of  the  horizontal  ramus  of  the  mandible  by  Macewen  several 
years  ago  by  introducing  into  the  gap  strips  of  rib  which  had  been  ob- 
tained by  subperiosteal  resection.  Macewen  believes  that  there  is  no 
special  advantage  in  using  periosteum  with  the  bone-grafts.     The  value 


Fig.  469. — Condition  of  Bones 
Fourteen  Months  after 
Operation.     (Janeway.) 
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of  the  periosteum  as  well  as  of  the  bone-marrow  in  osteogenesis  seems, 
however,  to  be  well  established. 

Albee  has  transplanted  a  piece  of  tibia  to  stiffen  the  spinal  column, 
which  was  bending  because  of  tuberculous  destruction  of  the  bodies  of 
the  vertebrae.  This  ingenious  substitute  for  external  support  with 
metal  braces  or  a  cuirass  of  gypsum  and  gauze  may  lead  to  more  satis- 
factory treatment  of  spinal  tuberculosis. 

The  implantation  of  a  pelvic  kidney  in  the  lumbar  region  by 
Dougal  Bissell  is  an  evidence  that  plastic  operations  of  unusual  interest 


Fig.  470. — The  Above  is  a  Schematic  Drawing.     (Bissell.) 
The  kidney  was  found  at  the  po-sition  shown  in  the  pelvis,  while  the  drawing  at  the  brim  of  the 
pelvis  shows  the  limit  of  elevation  before  the  accessory  arteries  were  severed.     The  kidney  was  an- 
chored at  the  operation  at  the  site  shown  in  the  highest  drawing. 


may  be  successfully  performed  on  the  viscera.     It  is  not  certain  whether 
the  pelvic  site  of  the  kidney  was  congenital  or  acquired. 

In  rhinoplasty,  otoplasty,  and  other  reparative  operations  of  the 
face  there  has  been  great  activity  exhibited  within  a  recent  period. 
Kolle  has  detailed  many  important  operations  and  laid  special  emphasis 
on  the  value  of  paraffin  prothesis  as  a  method  for  restoring  contours. 
Roberts  has  laid  stress  on  the  operative  treatment  of  facial  deformities, 
collating  the  plastic  methods  of  the  general  surgeon  with  those  of  the 
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specialists  in  diseases  of  the  eye,  ear,  nose,  and  throat.  H.  P.  Mosher 
and  J.  S.  Stone  have  brought  to  the  attention  of  surgeons  many  facts  of 
value  in  reconstructive  operations. 

Lexer  has  also  attempted  to  make  a  new  nose  in  an  ingenious 
manner.  He  saws  from  the  anterior  surface  of  the  tiloia  (where  it  is 
triangular  in  cross-section)  a  piece  of  bone  of  appropriate  size.  This  is 
then  slipped  under  the  skin  of  the  arm  or  forearm  where  the  hair  is 
nearly  absent,  and  allowed  to  remain  there  for  three  or  four  months  till 


Fig.  471. — The  Continuous  Line  Shows  the  Incision  for  Removing  the  Diseased  Breast. 
The  Dotted  Line  Indicates  the  Extent  of  the  Undercutting  of  the  Integument  in 
Order  to  Close  the  Wound  by  Displacing  the  Skin.      (Morestin.) 


the  skin  and  bone  unite  quite  firmly.  Then  the  skin  and  bone  are  to  be 
transferred  en  masse  to  the  site  of  the  nose.  In  one  patient,  after  ap- 
parent success,  a  new  syphilitic  ulceration  destroyed  the  new  nose.  In 
two  other  cases  the  patients  in  whose  arms  the  transplanted  fragments 
from  the  tibia  were  about  to  be  transplanted  after  three  months'  suc- 
cessful sojourn  under  the  skin,  absconded.  Full  details  must  be  sought 
in  the  original  papers. 

The  Verhandlungen  der  Deutschen  Gesellschaft  fiir  Chirurgie  for 
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1910  and  1911  (under  "  Transplantation  u.  Plastik  and  Plastik  u. 
Transplantation  ")  are  very  rich  in  suggestions  in  this  department  of 
surgery. 

Morestin  has  proved  that  surgical  mobilization  of  the  integument 
may  be  accomplished  in  many  regions  to  an  almost  incredible  degree  by 
means  of  extensive  separation  from  the  underlying  structures.  These 
detachments  of  large  cutaneous  areas,  though  formidable  in  appearance, 
are  without  danger,  provided  they  be  done  aseptically,  and  that  any 
needed  drainage-tubes  be  slipped  under  the  skin  at  proper  positions  to 


Fig.  472. — A  Superficial  Cancer  of  the  Cheek  Has  Been  Removed.  The  Flap  from  the 
Front  of  the  Neck  to  Cover  the  Wound  is  Shown  with  a  Dotted  Line.  The  Skin  to 
BE  Undermined  to  Close  the  Gap  in  the  Surface  of  the  Neck  is  Indicated  by  a  Dotted 
Line  Running  Below  the  Clavicles.     (Morestin.) 


carry  off  the  fluids  by  gravity.  The  detached  integuments  may  be  dis- 
placed to  a  great  distance  from  their  original  site,  and  they  readily 
adapt  themselves  to  new  structural  relations.  For  example,  after  an 
extensive  excision  of  the  mammary  gland,  flaps  of  skin  and  fascia  of  the 
neck  and  chest  may  be  separated  by  scissors  and  knife  from  the  under- 
lying muscles  and  ribs,  beginning  at  the  upper  part  of  the  neck  and  ex- 
tending as  far  down  as  the  crest  of  the  ilium.  After  this  extensive  sepa- 
ration, the  flaps  may  be  brought  together  in  the  mammary  region  so  as 
to  cover  the  original  wound  entirely.  In  order  to  permit  the  escape  of 
any  undue  amount  of  blood  and  serum  which  mav  accuuuilate  beneath 
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the  large  areas  of  transferred  integument,  a  drainage-tube  should  some- 
times be  inserted  under  the  edge  of  the  flap  in  the  neighborhood  of  the 
loin.  Drainage  will  then  occur  through  the  action  of  gravity  when  the 
patient  is  lying  in  bed  on  her  back.  The  regions  where  this  extensive 
mobilization  in  reparative  surgery  is  most  easily  made  are  the  neck,  the 
thoracic  region,  and  the  abdominal  wall. 

Lexer,  in  a  communication  to  the  German  Surgical  Society  in  April, 
1911,  discussed  extensively  the  transplantation  of  free  flaps  of  tissue. 
He  suggests  that  such  flaps  will  sometimes  retain  their  vitality  better  if 
the  surface  upon  which  the  grafts  are  to  be  placed  is  allowed  to  bleed 
until  it  clots.  The  donated  tissue  is  then  to  be  pressed  down  upon  these 
coagula,  the  fibrin  of  which  acts  as  an  adhesive  material.  n^ 
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Fig.  473. —  The  Cervical.  Flap  to  be  Used  to  Repair  the  Cheek  Has  Been    Dissected  Up. 

(Morestin.) 

He  refers  to  the  successful  use  of  blood-vessels  and  of  the  appendix, 
which  should  be  deprived  of  its  peritoneal  surface,  to  reconstruct  gaps 
in  the  urethra.  Masses  of  adipose  tissue  may  be  successfully  used, 
according  to  Lexer,  to  prevent  adhesions  between  the  dura  mater  and 
the  cranium,  to  fill  up  hollows  in  the  face,  to  aid  in  the  reconstruction  of 
joints,  and  as  a  substitute  for  the  mammary  gland,  as  well  as  to  fill  up 
eviscerated  orbits.  He  also  makes  reference  to  the  repair  of  defects 
after  suppuration  in  the  tendons  of  the  fingers  by  grafts  cut  from  the 
long  palmar  tendon.  These  should  be  inserted  through  small  incisions 
made  in  the  skin  at  the  site  of  the  destructive  process  which  has  caused 
the  loss  of  continuity  in  the  original  tendon. 
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It  is  said  that  P.  Magitot^  has  recently  successfully  transplanted 
a  section  of  cornea,  one-half  the  thickness  of  the  cornea  of  an 
excised  glaucomatous  eye,  into  the  leukomatous  cornea  of  a  patient 
burned  with  lime.     The  graft,  it  was  stated,  was  transparent  seven 


Fig.  474. — The  Skin  of  the  Base  of  the  Neck  and  the  Upper  Part  of  the  Chest  is  Being 
Undermined  with  Scissors,  Preparatory  to  its  Displ.^ceiient  to  Close  the  Wotnd  of 
THE  Surface  of  the  Neck  After  the  Cervical  Flap  Has  Been  Applied  to  the  Cheek. 
(Morestin.) 

months  later  and  afforded  vision  of  one-tenth  of  the  normal  degree. 
The  glaucomatous  eye  had  been  excised  for  pain,  and  was  preserved 
in  aseptic  blood-serum  and  cold  storage  for  eight  days  before  use. 

There  have  been  various  attempts  made  within  recent  years  to 
restore  the  transparency  of  a  cicatricial  cornea  by  transplanting  a 
graft  of  normal  cornea.  The  method  has  generally  been  to  excise  the 
opaque  leukoma  with  a  small  trephine  and  to  insert  in  the  opening  a 
disk  of  normal  and  therefore  transparent  corneal  tissue.  This  disk  has 
been  obtained  with  a  trephine  or  punch  from  a  recently  removed  human 
eye.  The  ultimate  results  have  not  been  verj^  brilliant,  though  a  few 
cases  have  been  reported  in  which  there  was  some  gain  in  vision  a  short 
time  after  the  grafting  operation. 

Uour.  Amcr.  Med.  Assoc,  Feb.  17,  1912,  p.  49t).  raris  letter. 
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CHAPTER   CXLVII. 


SURGERY  OF  ACCIDENTS.* 

By  W.  L.  Estes,  M.D., 

South  Bethlehem,  Pa. 

During  the  last  few  years  "  Conservation  of  the  Natural  Resources  " 
has  been  the  slogan  of  the  United  States.     The  mineral,  the  vegetable,- 
and  the  animal  possessions  of  the  country  have  all  received  considera- 
tion, and  laws  have  been  passed  in  every  state  for  their  care  and  preser- 
vation. 

To  thinking  men  the  paradox  of  the  age  and  the  opprobrium  of  our 
nation  is  the  curious  fact  that  in  all  this  talk  and  effort  toward  conserva- 
tion the  most  valuable  asset  and  possession  of  all,  human  life,  has  been 
almost  entirely  neglected.  We  sedulously  protect  game,  we  pass  con- 
servation laws  for  the  preservation  of  the  health  and  life  of  domestic 
animals,  but  the  awful  waste  of  human  life  goes  on  steadily  and  almost 
without  restriction. 

In  the  long  list  of  preventable  causes  of  death  in  the  United  States 
annually,  49,552  are  due  to  violence.^ 

The  Bureau  of  Labor  states:  "  The  normal  rate  of  accident  frequency 
from  all  causes  among  occupied  males  aged  fifteen  years  or  over  in  the 
United  States  is  approximately  1.13  per  1000.  Out  of  every  100  deaths 
from  all  causes  among  occupied  males  fifteen  years  of  age  or  older  9.1 
were  deaths  from  accidents."  ^ 

The  relative  percentage  of  accidents  in  the  various  civil  occupations 
are  given"  as  follows: 

Teaming 22.9  per  1000  employed. 

Quarrying 15.7 

Mining 14.6 

Building  trades 11.4 

Chemical  manufacturers 9.2 

Electrical  manufacturers 6.3 

Glass  industry 4.9 

Printing 2.8 

Average  of  all  manufactures 9.5 

Farming 11.1 

The  number  of  accidents  to  railroad  employees,  including  all  grades 
of  employees,  from  president  to  brakeman,  about  18  per  cent,  of  whom 
are  not  exposed  to  "  exceptionally  fatal  liability,"  is  given  as  2.19  per 
cent,  killed  and  38.94  per  cent,  injured.^ 

It  is  evident  that  accidents  on  railroads  are  far  more  frequent  than 
in  any  other  industry. 

*  Supplementary  to  Chapter  LXXVII.,  Vol.  V.,  p.  915. 
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The  total  number  of  accidents  among  the  working  people  of  the 
United  States  is  so  much  greater  than  among  European  workers,  and 
it  is  altogether  so  appalling  in  its  magnitude  and  its  continuance  without 
any  marked  diminution,  that  sociologists  are  at  last  giving  it  some 
serious  consideration,  and  our  legislators  may  be  induced  before  very 
long  to  enact  statutes  to  protect  the  most  valuable  asset  of  our  nation. 
There  can  be  no  doubt  that  many  deaths  occur  from  injuries  on  our  rail- 
roads and  in  our  industrial  establishments  which  would  not  occur  if 
these  railroads  and  industrial  establishments  were  required  by  strict 
laws  to  provide  adequate  and  organized  surgical  aid  for  their  injured 
people.  The  Red  Cross  Society  has  inaugurated  a  hospital  car  service 
which  is  to  serve  as  a  first-aid  medium  and  for  teaching. 

Red  Cross  First=aid  Car. — "  The  American  Red  Cross  first-aid 
car  is  put  on  the  road  as  a  special  Pullman  car  contrived  as  a  hospital 
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Fig.  475. — The  Draeger  Pulmotor  or  Automatic  Resuscitation  Device. 


on  wheels  for  use  at  disasters  and  as  a  moving  lecture-room  on  first-aid 
work.  Besides  cooking,  eating  and  sleeping-quarters  for  the  staff, 
it  has  a  room  26  feet  long  which  can  be  used  as  either  an  emergency 
hospital  or  a  lecture  hall.  For  use  at  the  scenes  of  accidents  the  car,  as 
pointed  out  by  '  The  Survey,'  has  an  equipment  of  scientific  apparatus, 
such  as  the  Draeger  helmet,  which  is  put  over  the  head  of  a  man  enter- 
ing a  mine  filled  with  poisonous  gases  and  smoke,  and  the  '  pulmotor,' 
for  restoring  respiration  to  asphyxiated  persons.  This  apparatus* 
(Fig.  475)  supplies  oxygen  to  the  lungs.  It  acts  automatically  and 
alternately  by  pressure  and  suction,  f     The  chief  purpose  of  the  car, 

*  It  can  be  obtained  from  the  Draeger  Oxygen  Apparatus  Co.,  423  First  Ave., 
Pittsburgh,  Pa. 

t  The  Draeger  Co.  has  recently  made  and  put  on  the  market  a  "baby  pul- 
motor" for  the  purpose  of  establishing  breathing  in  cases  of  suspended  respiration 
of  newborn  children.  The  principle  of  the  apparatus  is  similar  to  that  used  for 
adults. 
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however,  is  educational — to  teach  the  essential  principles  and  methods 
of  first-aid  work  to  workmen  in  dangerous  trades.  Here  it  can  be 
made  the  means  of  saving  many  lives.  The  Red  Cross  points  out  that 
in  certain  industries  deaths  from  disease  are  insignificant  in  com- 
parison with  deaths  from  accident.  In  the  registration  area  (com- 
prising 55  per  cent,  of  the  country's  population)  accidents  in  1909 
caused  over  67  per  cent,  of  all  deaths  among  steam  railway  employees 
between  the  ages  of  twenty-five  and  thirty-four;  over  61  per  cent, 
among  miners  and  quarrymen,  and  over  28  per  cent,  among  iron  and 
steel  workers.  The  accident  death-rate  for  the  workers  in  all  mechanical 
and  manufacturing  pursuits  is  21  per  cent.  These  are  the  people  the 
Red  Cross  is  trying  to  reach  with  its  first-aid  car." 

The  tremendous  expansion  of  the  electric  industry,  the  ever-increas- 
ing furor  for  rapid  locomotion,  introduce  new  dangers  to  the  person 
and  an  ever-increasing  variety  of  injuries. 

Aeroplane  Accidents. — The  most  recent  mode  of  rapid  locomotion 
— aeroplaning — can  scarcely  be  said  to  introduce  new  varieties  of  wounds, 
but  the  ''  birdman  "  is  subject  to  so  many  dire  possibilities  that,  so 
far,  comparatively  few  of  those  who  have  had  serious  accidents  have 
lived  long  enough  to  give  their  surgeons  a  fair  chance  to  study  their 
cases. 

Besides  multiple  fractures  of  various  kinds,  the  birdman  suffers  the 
peril  of  fire  from  his  explosive  fuel  (gasoline)  in  case  of  a  fall.  The  effect 
of  unaccustomed  and  rapid  changes  of  atmospheric  densities  without 
any  adequate  protection  in  frequently  and  rapidly  varying  altitudes 
in  his  flight ;  successions  of  chilling  from  the  cold  of  the  upper  atmosphere, 
variations  in  moisture,  etc.,  must  all  have  marked  effect  on  the  respira- 
tory and  circulatory  systems,  on  the  secretions  and  excretions,  and, 
therefore,  on  the  constitution  of  the  blood.  These  must  all  modify  the 
reaction  of  an  aeroplanist  to  wounds  of  various  kinds.  Besides,  the 
constant  and  great  nervous  tension  required  in  his  perilous  flight  must 
make  big  drafts  on  the  store  of  nervous  energy  of^the  man  who  flies; 
keyed  up  to  the  highest  pitch  as  he  usually  is,  but  little  additional  is 
required  to  disarrange  the  regulating  fibers  of  his  co-ordinating  neurons. 
No  doubt  psychic  imbalance  at  a  critical  moment  serves  to  inaugurate 
the  variation  which  results  in  many  disasters. 

Mai  des  Aviateurs. — Two  French  scientists,  Cruchet  and  Moulinier,* 
made  some  interesting  and  important  investigations  of  the  conditions 
of  aviators  after  their  flights  at  one  of  the  large  aeroplane  meets  in 
France.  After  noting  the  tremendous  psychic  strain,  the  effect  of  the 
sudden  changes  of  temperature  and  altitude  on  the  excretory  and  cir- 
culatory organs,  they  record  the  fact  that  it  is  the  rule  that  aviators 
upon  landing  complain  of  severe  headache  and  an  almost  uncontrollable 
desire  to  sleep.  They  have  grouped  these  several  conditions  and  named 
the  syndrome  mal  des  aviateurs. 

Press  reports  state  that  the  American  aviator,  Galbraith  Rodgers, 
explains  his  recent  nearly  fatal  fall  to  the  invincible  somnolence  which 
well-nigh  overcame  him  at  an  altitude  of  1000  feet,  and  which  made  him 
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quite  unconscious  by  the  time  he  had  descended  to  100  feet  above  the 
earth.  Rodgers  is  reported  to  have  said  the  effect  was  similar  to  that 
of  chloroform  and  in  no  way  due  to  atmospheric  tenuosity.  He  at- 
tributes the  fatal  accidents  of  many  aviators  to  this  ethereal  somnolence. 

It  would  naturally  follow  that  the  first  treatment  of  an  injured 
birdman  should  be  addressed  especially  to  the  psychic  shock  from  which 
he  would  surely  be  suffering.  It  is  well  known  that  men  who  fall  great 
distances  always  experience  this  form  of  nervous  inhibition,  even  when 
they  have  not  the  mental  strain  of  working  and  trying  constantly  to 
keep  the  equilibrium  of  a  very  unstable  machine.  Luckily,  this  psychic 
shock  is  a  condition  of  anesthesia.  The  aeroplanist  who  falls  a  great 
distance  does  not  feel  the  impact  of  the  earth  when  he  reaches  it,  usually 
he  is  killed  outright,  sometimes  he  will  be  dead  before  he  reaches  the 
earth.  If  he  survives  the  instant  effect  of  the  fall  and  is  not  burned  by 
an  explosion  of  his  gasoline  fuel,  first  aid  should  begin  after  getting  him 
free  of  the  debris  of  his  machine,  with  an  effort  to  restore  warmth  and  to 
administer  heart  stimulants.  Strychnin  and  the  vasodilators,  nitrite 
of  amyl  or  nitroglycerin,  in  my  opinion,  would  be  best. 

During  this  stage,  too,  the  surgeon  must  take  measures  for  control- 
ing  hemorrhage,  though  weak  heart  action  and  external  vasomotor 
constriction  allow  very  little  loss  of  blood  in  this  condition  of  psychic 
shock,  even  if  arteries  are  severed.  As  soon  as  reaction  begins  open 
wounds  will  bleed  freely,  hence  the  importance  of  forestalling  this. 
In  other  injuries  than  those  of  aviation  I  have  known  many  instances 
where  the  patient  bled  to  death  because  the  physician  who  rendered 
first  aid  did  not  know  or  forgot  that  though  wounds  do  not  bleed  im- 
mediately after  a  very  severe  injury,  they  will  bleed  profuselj''  when  re- 
action takes  place. 

The  fractures  and  lacerated  wounds  which  occur  must  be  treated  in 
the  same  way  as  like  wounds  from  other  sources.  Improvised  splints, 
measures  to  prevent  further  soiling  of  the  wounds,  e.  g.,  the  application 
of  clean  improvised  dressings  and  immediate  transportation,  if  practic- 
able, to  a  house  or  hospital  where  permanent  dressings  may  be  applied, 
should  rapidly  and  carefully  be  attended  to  by  him  who  renders  first 
aid. 

The  Use  of  lodin  in  Traumatic  Surgery. — While  iodin  has  been 
known  for  many  years  to  be  a  most  efficient  germicide,  its  irritating 
qualities  deterred  surgeons  from  using  it  to  sterilize  the  skin  and  large 
wounds  until  Grossich  in  1908  published  his  remarkable  results  from  its 
use  in  lacerated  wounds.^  Since  then  iodin,  usually  as  the  tincture  or 
some  dilution  of  the  tincture,  has  been  very  extensively  used  for  steril- 
izing the  skin  before  operation.  I  have  used  the  officinal  tincture  un- 
diluted with  the  greatest  satisfaction  and  with  most  remarkablj^  favor- 
able results  in  cases  of  extensive  and  multiple  wounds,  when  it  was  im- 
practicable, tedious,  or  very  painful  to  go  through  the  former  technic 
for  disinfecting  soiled  skin  and  badly  begrimed,  fresh,  large  lacerated 
wounds.  The  important  precaution,  indeed,  a  necessity  is  to  remove  all 
grease  from  the  surface  before  applying  the  tincture  of  iodin.  for  the 
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iodin  will  not  penetrate  skin  which  is  greasy.  Ether  or  turpentine, 
preferably  the  latter,  should  be  used  when  the  skin  is  covered  by  the 
ordinary  greasy  grime  with  which  the  exposed  skin  of  machinists  and 
men  working  on  the  railroad  is  usually  covered,  to  remove  the  grease  and 
excess  of  dirt.  Alcohol  should  next  be  applied  to  remove  the  turpen- 
tine and  any  remaining  dirt,  the  surface  dried  carefully,  then  tincture  of 
iodin  applied  in  a  thick  layer  over  the  skin  about  the  wounds,  and  al- 
lowed to  dry.  Meantime  neither  gutta-percha  nor  rubber  should  be 
used  to  cover  any  temporary  dressing,  as  it  would  probably  cause  very 
annoying  irritation  of  the  skin.  After  this  one  may  undertake  any 
operation  through  the  skin  without  fear  of  lack  of  surface  sterilization. 
For  the  wound  itself  5  c.c.  of  tincture  of  iodin  to  a  1000  c.c.  of  hot  saline 
solution  should  be  used  as  a  douche  to  wash  out  all  the  crevices  of  the 
laceration.  Then  thorough  drainage  should  be  provided,  the  surround- 
ing skin  carefully  dried,  and  a  masse  dry  dressing  applied. 

This  technic  is  the  best  and  quickest  I  have  ever  used  for  disinfecting 
extensive  wounds  and  surrounding  skin  surfaces.  The  tincture  will  not 
irritate  unless  the  skin  is  moist  or  has  been  made  sodden  by  rough  ap- 
plications of  soap  and  water. 

It  has  been  stated  by  some  writers  that  an  alcoholic  solution  of  iodin 
will  not  penetrate  deeply  enough  into  the  skin  on  account  of  the  oil  of 
the  sebaceous  glands.  On  this  account  many  other  solvents  have  been 
used  experimentally,  and  a  number  of  them  have  been  recommended 
by  various  writers.  Ellice  McDonald''  has  recommended  a  solution  of 
2  parts  iodin  in  98  parts  carbon  tetrachlorid.  Chemically  this  certainly 
is  an  efficient  germicide,  but  the  odor  would  be  very  objectionable;  in 
some  cases  positively  prohibitive. 

I  have  found  the  tincture  efficient  and  rapid  for  disinfecting  dry  sur- 
faces of  skin  in  emergency  cases.  Indeed,  on  skins  ordinarily  clean  one 
may  undertake  rapid  emergency  operations  without  any  other  prepara- 
tion than  a  thick  coating  of  officinal  tincture  of  iodin,  with  more  confi- 
dence in  the  sterilization  than  after  all  the  elaborate  technic  formerly 
employed.  For  traumatic  surgery  iodin  is  certainly  the  greatest  boon 
of  the  last  few  years. 

Accidents  from  Electricity. — It  was  noted  in  the  table  showing 
the  normal  accident  rate  in  the  several  occupations  that  employees  of 
electric  manufactories  showed  6.3  per  1000  employed. 

New  York  State  statistics  for  five  years,  ending  with  1905,  give  1923 
casualties,  of  which  16,  or  0.8  per  cent.,  were  fatal;  82.5  per  cent,  caused 
temporary  disablement;  and  16.8  per  cent.,  permanent  disablement.^ 

The  majority  of  these  accidents  were  from  falls  or  injuries  from 
machinery.  Still  a  considerable  number  (and  these  are  increasing  with 
the  extension  of  the  use  of  high-tension  currents)  resulted  from  shocks 
produced  by  the  current  itself. 

Stanton  and  Krida^^  have  made  some  very  timely  studies  and  inter- 
esting experiments  on  animals.  They  noted  in  the  first  place  that  differ- 
ent varieties  of  animals  react  very  differently  to  electric  currents. 
They  state:  "  Experimental  investigations  have  shown  beyond  a  doubt 
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that  fibrillary  contractions  of  the  heart  and  respiratory  paralysis  are  the 
chief  causes  of  death  from  electric  shock.  And,  furthermore,  experi- 
mental results  seem  to  show  a  fairly  definite  relationship  between  the 
character  of  the  current  employed  and  the  effects  produced  upon  the 
heart  and  the  nervous  system." 

Direct  or  uninterrupted  currents  seem  to  produce  somewhat  different 
effects  when  the  voltage  is  low  or  high.  They  conclude  that  "  it  seems 
altogether  probable  that  ventricular  fibrillations  "  (inco-ordinate  tetanic 
fibrillary  contraction)  "may  exist  at  least  during  the  passage  of  the 
higher  tension  currents,  and  the  failure  to  re-establish  the  normal  car- 
diac rhythm  is  the  cause  of  death  in  most  cases." 

On  the  nervous  system,  "currents  of  low  voltage  (100  volts)  produce 
little  effect  except  the  muscular  contractions  at  the  make  or  break. 
From  a  clinical  viewpoint  the  writers  believe  that  the  effect  produced 
by  the  higher  tension  currents  on  the  central  nervous  system  may  be 
regarded  as  a  state  of  anesthesia  quite  comparable  to  chloroform  or 
ether  narcosis." 

Alternating  Currents. — The  effect  of  alternating  currents  depend  es- 
pecially upon  "the  tension  of  the  current,  the  frequency  of  the  cycles, 
the  duration  of  the  contact,  and  the  course  of  the  current  through  the 
body."     Their  conclusions  are  as  follows: 

"1.  There  are  many  questions  concerning  this  subject  which  remain 
as  yet  unsolved. 

"  2.  The  two  great  causes  of  death  are  cardiac  fibrillation  and  res- 
piratory paralysis. 

"3.  Low-tension  currents  tend  to  kill  chiefly  ]:)y  producing  cardiac 
fibrillation. 

"4.  As  the  tension  is  increased  the  effect  upon  the  heart  becomes  less 
pronounced,  but  at  the  same  time  the  effect  upon  the  central  nervous 
system  becomes  more  and  more  certain  as  the  tension  is  increased,  so 
that  with  high-tension  currents  death  is  more  likely  to  be  caused  by 
respiratory  failure,  although,  if  the  contact  is  prolonged,  the  heart  is  also 
stopped. 

"  5.  We  have  been  unable  to  find  any  reliable  data  concerning  the 
action  of  commercial  currents  of  more  than  4500  volts,  but  all  evidence 
points  to  the  central  nervous  system  as  being  the  chief  sufferer  from 
the  effects  of  currents  of  more  than  4800  volts. 

"  6.  Cardiac  fibrillation  is  fatal  in  spite  of  all  known  methods  of 
treatment. 

"  7.  In  cases  of  simple  respiratory  paralysis  the  patient  may  be  kept 
alive  l)y  artificial  respiration  until  the  nervous  system  reco^•crs  from  the 
effects  of  the  shock. 

"  8.  Further  investigations  should  be  conducted  to  see  if  the  method 
of  Crile  and  Dolly ^  may  not  be  combined  with  the  high-tension  contacts 
of  Battelli^  or  those  of  Leduc  and  Robinovitch,'"  wherein'  resuscitation 
might  be  brought  about  in  cases  of  cardiac  paralysis  during  jicriotls  of 
up  to  five  minutes  following  the  accident." 

Most  of  the  commercial  currents  are  high-tensioned,   alternating 
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currents  of  varying  frequency  and  large  amperage.  These  currents, 
according  to  the  foregoing,  produce  death  by  paralyzing  the  respiratory 
centers.  The  proper  and  safe  thing  to  do  is  to  employ  artificial  respira- 
tion in  every  case  in  rendering  first  aid.  Add  to  this,  when  apparatus 
is  available,  the  application  of  a  direct  current  interrupted  6000  to  8000 
times  per  minute  applied  through  the  chest,  so  that  the  current  shall 
traverse  the  heart  after  the  recommendation  of  Robinovitch.^*^ 

In  hospitals  Meltzer's  method''  of  intratracheal  pulmonary  insufflation 
should  be  employed  rather  than  ordinary  methods  of  artificial  respira- 
tion. As  Robinovitch  says,  however,  "  the  period  of  apparent  death  is 
short;  four  minutes  ...  is  a  long  time  and  five  minutes  is  an  exceed- 
ingly long  period.''  The  resuscitation  must  be  done  at  the  place  where 
the  shock  was  received  to  be  in  time  to  save  life;  this  means,  therefore, 
the  employment  of  ordinary  methods  of  artificial  respiration. 

[Treatment  for  Electric  Shock. — Recently  there  was  formed  a 
"Commission  on  Resuscitation  from  Electric  Shock/'  consisting  of: 

Dr.  W.  B.  Cannon,  Chairman, 

Professor  of  Physiology,  Harvard  University. 
Dr.  George  W.  Crile, 

Professor  of  Surgery,  Western  Reserve  University. 
Dr.  Yandell  Henderson, 

Professor  of  Physiology,  Yale  University. 

Dr.  S.  J.  Meltzer, 

Head  of  De'partnie7it  of  Physiology  and  Pharmacology,  Rockefeller  Institute 
for  Medical  Research. 
Dr.  Edw.  Anthony  Spitzka, 

Director  and  Professor  of  General  Anato7ny,   Daniel  Baugh  Institute  of 
Anatomy,  Jefferson  Medical  College. 
Mr.  W.  C.  L.  Eglin, 

Past  President,  ISfational  Electric  Light  Association. 
Dr.  a.  E.  Kennelly, 

Professor  of  Electrical  Engineering,  Harvard  University. 

Dr.  Elihu  Thomson, 

Electrician,  General  Electric  Company. 
Mr.  W.  D.  Weaver,  Secretary, 

Editor,  Electrical  World. 

They  have  formulated  the  following  Rules  for  Resuscitation  from 
Electric  Shock.  These  rules  have  been  copyrighted  by  the  National 
Electric  Light  Association,  but  they  generously  give  "permission  to 
reprint  them  on  application."  They  are,  therefore,  here  reprinted 
with  Dr.  Estes'  approval  as  a  valuable  contribution  to  this  increasingly 
important  subject. — W.  W.  Keen,  editor.] 

[Treatment  for  Electric  Shock. 

An  accidental  electric  shock  usually  does  not  kill  at  once,  but  may 
only  stun  the  victim  and  for  a  while  stop  his  breathing. 

The  shock  is  not  likely  to  be  immediately  fatal,  because: 
(a)  The  conductors  may  make  only  a  brief  and  imperfect  contact 
with  the  body. 
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(b)  The  skin,  unless  it  is  wet,  offers  high  resistance  to  the  current. 
Hope  of  restoring  the  victim  hes  in  prompt  and  continued  use  of 

artificial  respiration.    The  reasons  for  this  statement  are: 

(a)  The  body  continuously  depends  on  an  exchange  of  air,  as  shown  by 

the  fact  that  we  must  breathe  in  and  out  about  fifteen  times  a  minute. 
(6)  If  the  body  is  not  thus  repeatedly  supplied  with  air,  suffocation 

occurs. 

(c)  Persons  whose  breathing  has  been  stopped  bj'  electric  shock 
have  been  reported  restored  after  artificial  respiration  has  been  con- 
tinued for  approximatelj'^  two  hours. 

The  Schafer,  or  "prone  pressure"  method  of  artificial  respiration, 
slightly  modified,  is  illustrated  and  described  in  the  follo\nng  resuscita- 
tion rules.    The  advantages  of  this  method  are: 

(a)   Easy  performance;  little  muscular  exertion  is  required. 

(5)  Larger  ventilation  of  the  lungs  than  by  the  supine  method. 

(c)  Simplicity;  the  operator  makes  no  complex  motions  and  readily 
learns  the  method  on  first  trial. 

(d)  No  trouble  from  the  tongue  falling  back  into  the  air  passage. 

(e)  No  risk  of  injury  to  the  liver  or  ribs  if  the  method  is  executed 
with  proper  care. 

Aid  can  be  rendered  best  by  one  who  has  studied  the  rules  and  has 
learned  them  by  practice  on  a  volunteer  subject. 

Instructions  for  Resuscitation. 

FOLLOW"  these  INSTRUCTIONS  EVEN  IF  THE  VICTIM  APPEARS  TO  BE  DEAD 

/.  Break  the  Circuit  Immediately 

(1)  With  a  single  quick  motion  separate  the  victim  from  the  live 
conductor.  In  so  doing  avoid  receiving  a  shock  yourself.  ]Many  have, 
by  their  carelessness,  received  injury  in  trying  to  disconnect  victims  of 
shock  from  live  conductors. 

OBSERVE  THE  FOLLOWING  PRECAUTIONS 

(a)  Use  a  dry  coat,  a  dry  rope,  a  dry  stick  or  board,  or  any  other 
dry  non-conductor  to  move  either  the  victim  or  the  wire,  so  as  to  break 
the  electrical  contact.  Beware  of  using  metal  or  any  moist  material. 
The  victim's  loose  clothing,  if  dry,  may  be  used  to  pull  him  away;  do 
not  touch  the  soles  or  heels  of  his  shoes  while  he  remains  in  contact — 
the  nails  are  dangerous. 

ib)  If  the  body  must  be  touched  by  your  hands,  be  sure  to  cover 
them  with  rubber  gloves,  mackintosh,  rubber  sheeting  or  dry  cloth; 
or  stand  on  a  dry  board  or  on  some  other  dry  insulating  surface.  If 
possible,  use  only  one  hand. 

If  the  victim  is  conducting  the  current  to  ground,  and  is  convulsively 
clutching  the  live  conductor,  it  may  be  easier  to  shut  off  the  current 
by  lifting  him  than  by  leaving  him  on  the  grountl  and  tr>-ing  to  break 
his  grasp. 
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(2)  Open  the  nearest  switch,  if  that  is  the  quickest  way  to  break  the 
circuit. 

(3)  If  necessary  to  cut  a  live  wire,  use  an  ax  or  a  hatchet  with  a 
dry  wooden  handle,  or  properly  insulated  pliers. 

II.  Attend  Instantly  to  the  Victim's  Breathing 

(1)  As  soon  as  the  victim  is  clear  of  the  live  conductor,  quickly 
feel  with  your  finger  in  his  mouth  and  throat  and  remove  any  foreign 


Fig.  475a. — Ii^spiration;  Pressure  Off. 


Fig.  4756. — Expiratiojj;  Pressure  On. 

body  (tobacco,  false  teeth,  etc.).  Then  begin  artificial  respiration  at 
once.  Do  not  stop  to  loosen  the  patient's  clothing;  every  moment  of 
delay  is  serious. 

(2)  Lay  the  subject  on  his  belly,  with  arms  extended  as  straight 
forward  as  possible,  and  with  face  to  one  side,  so  that  the  nose  and 
mouth  are  free  for  breathing  (see  Fig.  475a).  Let  an  assistant  draw 
forward  the  subject's  tongue. 
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If  possible,  avoid  so  laying  the  subject  that  any  burned  places  are  pressed  upon. 
Do  not  permit  bystanders  to  crowd  about  and  shut  off  fresh  air. 

(3)  Kneel  straddling  the  subject's  thighs  and  facing  his  head;  rest 
the  palms  of  your  hands  on  the  loins  (on  the  muscles  of  the  small  of  the 
back),  with  thumbs  nearly  touching  each  other,  and  with  fingers  spread 
over  the  lowest  ribs  (see  Fig.  475a). 

(4)  With  arms  held  straight,  swing  forward  slowly,  so  that  the 
weight  of  your  body  is  gradually  brought  to  bear  upon  the  subject  (see 
Fig.  4756).  This  operation,  which  should  take  from  two  to  three  sec- 
onds, rtiust  not  he  violent — internal  organs  may  be  injured.  The  lower 
part  of  the  chest  and  also  the  abdomen  are  thus  compressed,  and  air 
is  forced  out  of  the  lungs. 

(5)  Now  immediately  swing  backward  so  as  to  remove  the  pressure, 
but  leave  your  hands  in  place,  thus  returning  to  the  position  shown  in 
Figure  475a.  Through  their  elasticity,  the  chest  walls  expand  and 
the  lungs  are  thus  supplied  with  fresh  air. 

(6)  After  two  seconds  swing  forward  again.  Thus  repeat  deliber- 
ately twelve  to  fifteen  times  a  minute  the  double  movement  of  com- 
pression and  release — a  complete  respiration  in  four  or  five  seconds. 
If  a  watch  or  a  clock  is  not  visible,  follow  the  natural  rate  of  your  own 
deep  breathing — swinging  forward  with  each  expiration,  and  backward 
with  each  inspiration. 

While  this  is  being  done,  an  assistant  should  loosen  any  tight  clothing  about  the 
subject's  neck,  chest,  or  waist. 

(7)  Continue  artificial  respiration  (if  necessary,  two  hours  or 
longer),  without  interruption,  until  natural  breathing  is  restored,  or  until 
a  physician  arrives.  Even  after  natural  breathing  begins,  carefully 
watch  that  it  continues.    If  it  stops,  start  artificial  respiration  again. 

During  the  period  of  operation,  keep  the  subject  warm  by  applying 
a  proper  covering  and  by  lajdng  beside  his  body  bottles  or  rubber 
bags  filled  with  warm  (not  hot)  water.  The  attention  to  keeping  the 
subject  warm  should  be  given  by  an  assistant  or  assistants. 

(8)  Do  not  give  any  liquids  ivhatever  by  mouth  until  the  subject  is 
fully  conscious. 

First  Care  of  Burns. 

When  natural  respiration  has  been  restored,  burns,  if  serious,  should 
be  attended  to  until  a  doctor  comes. 

A  raw  or  blistered  surface  should  be  protected  from  the  air.  If 
clothing  sticks,  do  not  peel  it  off — cut  around  it.  The  adherent  cloth, 
or  a  dressing  of  cotton  or  other  soft  material  applied  to  the  burned 
surface,  should  be  saturated  with  picric  acid  (0.5  per  cent.).  If  this  is 
not  at  hand,  use  a  solution  of  baking  soda  (one  teaspoonful  to  a  pint  of 
water),  or  the  wound  may  be  coated  with  a  paste  of  flour  and  water. 
Or  it  may  be  protected  with  a  heavy  oil,  such  as  machine  oil.  transformer 
oil,  vaselin,  linseed,  Carron  or  olive  oil.      Cover  the  dressing  with 
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cotton,  gauze,  lint,  clean  waste,  clean  handkerchiefs,  or  other  soft 
cloth,  held  lightly  in  place  by  a  bandage. 

The  same  coverings  should  be  lightly  bandaged  over  a  dry,  charred 
burn,  but  without  wetting  the  burned  region  or  applying  oil  to  it. 

Do  not  open  blisters.] 

[A  very  large  experience  in  burns  has  convinced  me  that  the  paste 
of  flour,  the  oils,  etc.,  mentioned  above  and  as  formerly  advocated 
by  myself,  are  not  desirable  means  of  treatment.  They  are  never 
sterile  and  their  removal  afterward  causes  a  great  deal  of  pain.  The 
picric  acid,  or,  failing  that,  the  baking  soda  solution,  or  clean  vaselin 
from  an  unbroken  package  are  the  best  applications,  and  desirable  in  the 
order  named.  If  none  of  these  are  available,  then  the  burns  should  be 
simply  covered  with  clean  dry  cloths  of  some  thickness  until  a  per- 
manent dressing  can  be  applied  in  the  hospital. — W.  L.  Estes.] 
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CHAPTER  CXLVIII. 

NITROUS  OXID  ANESTHESIA.^ 

By  George  W.  Crile,  M.  D., 

Cleveland,  Ohio. 

Nitrous  oxid  was  introduced  as  an  anesthetic  in  1844.  In  1868 
Edmund  Andrews,  of  Chicago,  used  a  mixture  of  nitrous  oxid  and  oxy- 
gen for  continued  anesthesia.  Since  then  it  has  been  in  general  use  by 
dentists  and  occasional  use  by  surgeons,  until  the  recent  improvements 
in  apparatus  and  in  technic  have  rapidly  increased  its  use  in  general 
surgery. 

The  value  of  any  inhalation  anesthetic  may  be  ascertained  by  the 
following  tests: 

As  compared  with  ether,  is  it  safer?  Does  it  enable  the  surgeon  to  do 
his  work  as  well?  Are  the  technical  difficulties  of  administration  greater? 
Is  it  less  disagreeable  to  take?  Is  it  adapted  to  long  operations?  We 
may  at  once  state  that  nitrous  oxid  anesthesia  is  technically  difficult  to 
administer,  that  until  the  surgeon  has  acquired  an  adaptation  he  is  in 
certain  operations  somewhat  hampered  in  his  work,  that  nitrous  oxid 
is  a  much  more  expensive  anesthetic,  that  there  is  somewhat  more 
Venous  hemorrhage.  After  such  a  statement  of  limitations,  we  may  at 
once  inquire  why  should  nitrous  oxid  be  used  at  all  in  general  surgery. 
There  is  but  a  single  reason,  that  is,  it  reduces  not  only  the  mortalitj'", 
but  minimizes  suffering.  If  this  is  true,  then  the  expense,  the  technical 
difficulties,  the  re-education  of  the  surgeon  have  but  little  weight  as 
objections,  since  who  will  compute  the  value  of  life  in  terms  of  technical 
difficulties  or  current  expense.  Let  us  inquire  into  the  action  of  nitrous 
oxid,  its  relation  to  shock  and  infection,  the  method  of  administration, 
and  the  combined  effect  of  nitrous  oxid  and  ether,  certain  narcotics,  and 
local  anesthesia. 

Nitrous  oxid  owes  its  anesthetic  properties  largely,  perhaps  entirely, 
to  its  diminution  of  the  oxygen  supply  to  the  brain,  or  at  least  of  the  use 
of  oxygen.  The  inhalation  of  pure  nitrous  oxid  alone  causes  phenomena 
resembling  asphyxia  and  speedily  causes  death,  just  as  death  is  pro- 
duced by  excessive  dosage  of  ether  or  chloroform.  Whatever  the  pre- 
cise chemical  means  by  which  it  is  accomplished,  the  depth  of  nitrous- 
oxid  anesthesia  may  be  wholly  controlled  by  oxygen.  Given  a  definite 
and  constant  in-take  of  nitrous  oxid  from  an  anesthetic  apparatus  so 
adjusted  that  Ijy  operating  a  valve,  a  stream  of  oxygen  may  be  turned 
into  the  inhaled  nitrous  oxid  gas,  and  the  state  of  the  patient  may  be 
altered  from  the  slightest  to  the  deepest  anesthesia.  The  percentage  of 
^Supplementary  to  Chapter  LXXX.,  section  on  Nitrous  Oxid,  Vol.  V.,  p.  1034. 
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oxygen  controls  absolutely  the  degree  of  anesthesia — not  only  controls 
it,  but  does  so  most  delicately.  The  pressure  of  the  gas  inhaled  is 
another  factor  of  importance.  Increasing  the  pressure  in  the  face-mask 
augments  the  anesthesia. 

From  the  foregoing  it  is  obvious  that  the  role  of  oxygen  is  that  of  a 
pilot-light — just  enough  oxygen  to  keep  the  flame  of  life  safely  burning. 
Turn  up  this  flame,  the  patient  immediately  comes  out  of  anesthesia; 
turn  down  the  flame,  he  is  too  deeply  submerged;  turn  it  out,  he  dies. 
Under  a  steady  flow  of  gas  under  constant  pressure  the  patient  may  be 
kept  safely  within  the  narrow  zone  of  anesthesia.  If  the  initial  anesthesia 
is  pushed  too  rapidly,  stertorous  deep  breathing,  cyanosis,  muscular 
twitching,  and  even  widespread  muscular  contractions  may  appear. 
This  is  faulty  anesthesia. 

In  the  Lakeside  clinic  our  anesthetists  obtain  the  best  results  by  in- 
ducing anesthesia  gradually. 

If  during  the  establishment  of  anesthesia  the  respiration  becomes  too 
rapid  and  too  deep,  the  nitrous  oxid  should  be  at  once  decreased  and  for 
a  minute  or  two  ether  vapor  should  be  turned  into  the  oxygen  stream. 
The  respiratory  flurry  is  at  once  allayed;  then  the  nitrous  oxid  may  be 
again  turned  on. 

The  most  important  points  in  this  anesthesia  are  the  respiration  and 
the  color  of  the  patient.  There  are  numerous  points  in  the  administra- 
tion of  this  anesthetic  of  interest  and  of  importance,  but  mention  of  them 
here  would  be  of  little  value.  The  skilful  administration  of  nitrous 
oxid  is  a  delicate  art  which  can  be  mastered  only  by  one  possessing  the 
power  of  quick  and  accurate  observation,  with  the  ability  to  make  quick 
judgment  of  the  state  of  the  patient  from  moment  to  moment,  and  by 
one  who  has  a  cool  head  and  the  opportunity  for  constant  practice. 

The  nitrous  oxid  expert  develops  an  anesthetic  intuition,  and  that 
anesthetist  is  the  best  who  becomes  the  most  delicate  recording  appa- 
ratus. An  experience  in  over  4000  nitrous  oxid  anesthesias  as  a  routine 
in  a  general  surgical  service,  given  by  my  specially  drained  anesthetists, 
has  convinced  me  of  its  general  application. 

Without  regard  to  the  duration  of  the  anesthesia,  the  patient  comes 
out  and  is  in  full  possession  of  all  of  his  senses  almost  immediately  on 
turning  off  the  nitrous  oxid.  Hence,  there  may  be  felt  the  acute  pain 
of  the  operation.  On  this  account  and  to  allay  the  anxiety  of  the  patient 
a  preliminary  hypodermic  injection  of  morphin  or  morphin  and  scopola- 
min  is  useful.  This  preliminary  hypodermic  is  not  given  to  infants,  to 
the  aged,  or  to  those  whose  psychic  processes  are  already  sufficiently 
depressed. 

Then,  too,  the  infiltration  of  novocain  in  the  line  of  the  incision 
prevents  the  stimulation  of  the  brain  and  the  more  completely  maintains 
anesthetic  repose. 

Finally,  in  young,  robust,  and  excitable  patients,  who  may  become 
a  heavy  burden  upon  nitrous  oxid  alone,  a  little  vaporized  ether  is  an 
aid.     It  may  at  once  be  objected  that  these  several  agencies  make  up  a 
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complicated  technic.  This  is  true,  but  what  an  efficient  and  versatile 
technic?  An  automobile  is  more  complicated  than  a  cart,  Ijut  it  is 
more  efficient. 

This  brings  us  to  the  question  of  apparatus.  In  a  large  hospital 
the  installation  of  a  manufacturing  plant  reduces  the  cost  of  the  gas,  and 
by  its  even  flow  from  a  large  gasometer  facilitates  administration.  The 
type  of  anesthetic  apparatus  to  be  used  depends  much  upon  the  indi- 
vidual preference.  Teter  has  devised  many  useful  modifications  of  ex- 
isting machines.  It  is  likely  that  some  form  of  monovalve  will  prove 
most  useful.  Based  on  the  acapnea  hypothesis  of  Henderson,  rebreath- 
ing  has  been  employed  at  Johns  Hopkins  Hospital,  but  recently  physio- 
logic developments  as  to  the  role  of  acapnea  has  so  much  lessened  its 
importance  that  this  method  may  now  be  judged  by  its  reducing  the 
cost,  and  by  the  proof  that  rebreathing  is  not  injurious.  The  warming 
of  the  gases  seems  a  practicable  aid  to  anesthesia  and  possibly  affords 
some  protection  to  the  lungs. 

After  this  brief  description  of  the  principles  and  the  method  of  pro- 
ducing anesthesia,  we  may  turn  to  the  results  accomplished.  First, 
and  perhaps  the  most  important  result  accomplished,  is  a  striking  reduc- 
tion in  the  shock  of  the  operation.  This  is  reduced  to  no  less  than  one- 
third  or  one-fourth  of  that  of  ether.  The  immunity  from  shock  is  often 
almost  incredible — apparently,  the  worse  the  risk,  the  better  nitrous  oxid 
acts.  In  the  laboratory  it  was  found  that  the  brain  cell  changes  on 
approximately  equal  trauma  were  less  than  one-third  of  those  under 
ether.  There  is  no  special  unpleasantness  in  taking  the  anesthetic. 
There  is  but  trifling  postoperative  nausea,  and  but  few  postoperative 
complications  of  any  kind.  Should  the  occasion  arise,  the  patient  usu- 
ally shows  no  hesitation  about  returning  for  another  operation.  Post- 
operative impairment  of  the  vitality  is  much  reduced,  and  when  the 
new  principle  of  anoci-association  is  carried  out  there  is  neither  shock  nor 
postoperative  neurasthenia.  In  the  Lakeside  surgical  service  the  fol- 
lowing change  in  mortality  was  observed  in  comparing  a  consecutive 
series  of  ether  cases  with  an  equal  series  of  nitrous  oxid  cases:  In  1000 
consecutive  operations  under  ether  anesthesia  the  surgical  mortality 
was  4.8  per  cent.;  in  1000  consecutive  operations  under  nitrous  oxid 
anesthesia  without  anoci-association  the  surgical  mortality  was  2.7  per 
cent.,  and  in  1000  consecutive  operations  under  nitrous  oxid  ivith  anoci- 
association  it  was  1.7  per  cent. 


CHAPTER  CXLIX. 

ANESTHESIA  IN  DIFFERENTIAL  PRESSURE  CHAMBERS, 
CABINETS,  AND  OTHER  APPARATUS  FOR  THOR- 
AaC  SURGERY,* 

By  Willy  Meyer,  M.  D., 

New  Yobk. 

The  word  "pneumothorax  "  was  coined  in  1803  by  Itard,^  a  French 
physician.  The  condition  it  describes  barred  for  practically  a  hundred 
years  thereafter  the  chest  cavity  to  the  knife.  The  modern  era  of 
thoracic  surgery  dates  from  1896,  the  year  that  Quenu^^  first  made  known 
the  idea  of  restoring  in  pneumothorax  artificially  by  differential  air 


Fig.  476. — Sauerbeuch  Chamber  of  1904. 


pressure  the  disturbed  equilibrium  of  the  lung,  and  Tuffier^^  advocated 
the  use  of  insufflation  for  the  performance  without  pneumothorax  of 
operations  requiring  the  incision  of  the  pleura.     They  tested  their 

*  [See  also  Chapter  XLI.,  section  on  Sauerbruch's  Cabinet,  Vol.  III.,  p.  559; 
also  Chapter  CL.,  Vol.  VI.,  p.  968,  on  Insufflation  Anesthesia. — Ed.] 
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suggestions  in  animal  experiments,  which  one  of  them,  at  least,  followed 
up  by  operations  on  patients  in  the  hospitals  of  Paris. 

Quenu's  apparatus  was  constructed  on  the  lines  of  a  diver's  helmet, 
in  which  the  head  was  placed  together  with  a  sponge  saturated  with 
chloroform.  The  air  in  the  helmet  was  then  compressed  and  the  pleural 
cavity  opened  under  atmospheric  pressure.  Tufher  introduced  a  long, 
narrow,  slightly  curved  copper  tube  into  the  larynx  and  trachea,  clamp- 
ing the  tissues  over  the  tube  by  means  of  forceps,  and  connected  the 


Fig.  477. — Sauerbruch  Chamber  of  1910.* 

free  end  of  the  tube  with  a  bellows  from  which  air  was  blown  into  the 
lung.     Chloroform  was  administered  through  a  fine  T-tube. 

At  about  the  same  time  Matas,''  of  New  Orleans,  the  first  one  in  the 
United  States,  became  interested  in  thoracic  surgery.  He  constructed 
an  apparatus  of  the  Fell-0'Dwyer  character  for  artificial  respiration; 
the  anesthetic  was  given  by  means  of  a  funnel  attached  to  a  T-tube; 
the  main  tube  was  introduced  into  the  larynx  and  the  trachea.  In  1898 
*Built  by  W.  Holzhauer,  of  Marburg,  Germany. 
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Parham,^  of  New  Orleans,  made  use  of  Matas'  apparatus  in  performing 
a  resection  for  tumor  of  the  bony  wall  of  the  chest,  the  first  thoracic 
operation  of  record  in  this  country. 

But  all  these  various  efforts  remained  isolated;  they  were  interest- 
ing cases,  and  there  it  ended.  Concerted  action  resulted  when  the  dif- 
ferential pressure  idea  was  conceived  anew  by  Sauerbruch^^  in  1903.  He 
was  at  the  time  assistant  to  the  late  Prof,  von  Mikulicz  at  the  University 
of   Breslau,  Germany.      The   following  year  saw  him  with  practical 


Fig.  478. — Latest  Improved  Engelken  Cabinet. 

apparatus  and  tangible  results.  Thus,  the  year  1904  marks  the  real 
beginning  of  thoracic  surgery  by  the  transpleural  route. 

For  its  performance  Sauerbruch  had  built  at  the  Trelenberg  Iron 
Works  of  Breslau,  Germany,  a  chamber  of  about  500  cubic  feet  contents 
(Fig.  476),  constructed  of  iron  and  glass,  inside  of  which  the  operation 
is  performed.  Over  the  opened  pleural  cavity  the  air  pressure  is  re- 
duced below  atmospheric  pressure,  while  the  patient,  whose  head  is 
passed  through  an  opening  in  the  wall,  breathes  in  atmospheric  pres- 
sure (Figs.  477,  478). 

Sauerbruch's  work  created  a  sensation  in  the  surgical  world.     In 
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quick  succession  chambers  were  built  for  Berlin,  Cologne,  Vienna,  St. 
Petersburg,  and  other  places  in  Europe.  The  size  of  the  chambers 
averages  about  600  cubic  feet;  the  largest  one,  at  Vienna,  contains  about 
750  cubic  feet.     Their  height  is  usually  7  feet  6  inches. 

The  reverse  proposition  was  also  taken  up.  Sauerbruch^^  and,  after 
him,  Petersen^"  and  Engelken''  (Fig.  478),  the  latter  two  in  connection 
with  the  firm  of  Droell,  of  Heidelberg,  manufacturer  of  surgical  instru- 
ments, constructed  positive  differential  pressure  cabinets,  Petersen  of 
wood  and  Engelken  of  iron  and  glass,  boxes  of  about  50  cubic  feet 
contents,  into  which  the  head  of  the  patient  is  passed  through  an  open- 
ing in  the  side  wall.     The  inside  air  pressure  is  then  raised  above  atmo- 


FiG.  479. — Latest  Improved  Brauer  Apparatus. 


spheric  pressure.  The  patient  breathes  compressed  air,  while  outside  of 
the  cabinet  the  pleural  cavity  is  opened  in  atmospheric  pressure. 

The  anesthetic  in  operations  with  these  chambers  and  cabinets  is 
applied  in  the  ordinary  way.  Sauerbruch  detailed  always  two  men  to 
the  head  of  his  patients  when  operating  in  the  negative  chamber;  the 
mentioned  positive  cabinets  offer  room  for  only  one  anesthetizer. 

Sauerbruch  and  the  other  pioneers  of  differential  pressure  naturally 
had  their  whole  attention  riveted  on  this  new  feature.  Therefore,  in 
developing  their  apparatus  they  were  quite  willing  to  put  up  with  in- 
conveniences in  anesthesia  in  order  to  obtain  proper  application  of  the 
differential  pressure.  Thus,  in  the  positive  pressure  cabinets  the  nar- 
cotizer  would  frequently  become  partially  narcotized  with  the  patient; 
in  chambers  and  cabinets  alike  surgeon  and  anesthetizer  were  separated 
from  each  other  by  a  solid  wall  through  which  communication  could  be 
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had  only  by  means  of  manual  signals.  The  construction  was  such  that 
the  surgeon  could  not  see  the  head  of  the  patient,  and  the  ancsthetizer 
could  not  keep  in  touch  with  the  operation  or  observe  the  patient's 
body.  Telephones  were  provided;  but  the  open  air  pipes  connecting 
the  pump  cylinder  with  the  chamber  or  the  cabinet  made  of  the  latter 
practically  a  part  of  the  pump  cylinder,  in  which  the  clicking  of  the 
valves,  the  hissing  or  roaring  noise  of  the  air  in  the  air  pipes,  and  the 
boiling  of  the  air  through  the  water  valve  combined  to  such  a  noise 


Pump 


Motor 


Fig.  480. — Green  axd  Janeway's   I'osnivi.    1  >[i  i  iiiKXTiAi.  Pressure    Apparatus — Front  View. 


that  the  telephone  became  inaudible.  The  ventilation  was  deficient, 
the  air  being  renewed  only  once  in  ten  to  fifteen  minutes.  The  anes- 
thetizer's  attention  was  deflected  from  the  patient  by  compelling  him 
to  look  after  the  pressure  regulation  and  other  duties,  which  should  have 
been  performed  outside. 

These  inconveniences  were  avoided  in  the  positive  differential  press- 
ure apparatus  with  which  Brauer-  came  forward  in  1904  (Fig.  479),  em- 
ploying for  its  construction  the  Draeger  Works,  of  Luebeck,  Germany. 
The  head  of  the  patient  is  enclosed  in  an  air-tight  box  of  about  5  cubic 
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feet  contents,  in  which  the  air  is  changed  from  four  to  five  times  every 
minute.  The  anesthetic  is  applied  either  by  mask  in  the  ordinary  way, 
or  else  a  Roth-Draeger  drop  apparatus  is  used  in  connection  with  an  oxy- 
gen tank.  Openings  are  provided  in  the  side  of  the  box  through  which 
the  hands  and  arms  of  one  or  two  anesthetizers  are  introduced,  and  made 
air-tight  by  means  of  rubber  gloves  fastened  inside  the  box.  It  is  thus 
from  the  outside  that  the  anesthetizer  applies  the  anesthetic  and  manip- 
ulates the  head  of  the  patient  which  he  sees  before  him  below  a  pane  of 
glass.     The  bringing  together  of  the  anesthetizer  and  the  surgeon  has 
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Fig.  481. — Green   and   Janeway's   Positive    Differential   Presscre  Apparatus — Back  View. 

been  dearly  bought  by  the  separation  of  the  anesthetizer  and  the  patient. 
In  this  country  a  positive  pressure  apparatus  was  built  l:)y  Green  and 
Janeway,^  of  New  York  City,  in  1907,  of  the  Brauer  type,  but  modified 
and  improved  as  to  valve  action  and  mechanical  appliances  for  artificial 
respiration  during  anesthesia  (Figs.  480,  481). 

The  shrinking  process  of  the  enclosed  space  surrountling  parts  of  the 
patient,  from  600  to  50  cubic  feet  and  from  50  to  5  cubic  feet,  was  soon 
carried  to  its  logical  conclusion  in  apparatus  which  dispenses  wdth  it 
altogether.     Its  place  is  taken  by  mask  and  intuliation  tubes.     Of  the 
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mask  type  are  the  apparatus  of  Brat-Schmieden^  (Fig.  482),  built  by  the 
Oxygenia  Co.,  BerUn,  manufacturers  of  Hfe-saving  apphances  for  mines, 
and  of  TiegeP*  (Figs.  483,  484),  built  by  Georg  Haertel,  Breslau,  manu- 
facturer of  surgical  appliances.  In  both  the  drop  method  of  administer- 
ing the  anesthetic  is  used  in  combination  with  an  oxygen  tank,  the  oxy- 
gen stream  carrying  the  anesthetic  to  the  lung.  The  pressure  in  the 
lung  is  maintained  by  expiration  against  either  a  spring  valve  (Schmie- 
den) or  a  water  column  (Tiegel) .  Of  the  intubation  type  is  the  apparatus 
of  Kuhn*';  a  tube  as  large  as  the  larynx  will  admit  is  introduced  into  the 


Fig.  482. — Bbat-Schmieden  Apparatus. 


trachea  and  compressed  air  mixed  with  ether  vapors  blown  through  the 
same  into  the  lung. 

This  was  the  state  of  the  art  in  1908.  At  that  time  the  writer  com- 
bined with  his  brother,  Julius  Meyer,  consulting  engineer,  for  the  purpose 
of  constructing  differential  pressure  apparatus  which  should  be  free 
from  above-mentioned  objections.  As  regards  anesthesia  the  propo- 
sition was  approached  from  the  point  of  view  that  what  has  come  to 
be  known  in  surgery  as  normal  anesthesia  must  be  applicable  in  the 
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ordinary  way  without  complication,  encumVjrance,  or  hindrance,  and 
that  every  other  consideration  must  be  subordinated  to  the  safe  and 


Fig.  483. — Tiegel's  Appar.\tus. 


perfect  performance  of  anesthesia  in  a  way  which  every  doctor  has 
learned  and  can  practice. 


Fig.  484. — Narcotizing  Att.^chment  of  Tiegel  .ArPARAxrs. 


We  have  had  the  benefit  of  the  study,  the  experiment,  and  the  experi- 
ence of  those  preceding  us.     We  have  comlnned  all  tlu^  features  they 
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have  found  to  be  successful  and  improved  upon  them,  just  as  the  next 
experimenter  will  improve  upon  us. 

On  the  side  of  positive  pressure  the  Sauerbruch-Petersen-Engelken 
way  of  housing  the  anesthetizer  with  the  patient's  head  formed  our 
starting-point.  A  cabinet  of  approximately  80  cubic  feet  contents 
(Figs.  485,  486),  large  enough  for  two  anesthetizers,  was  built  up  of  wire 
screens  and  made  air-tight  from  the  inside  by  means  of  a  bag  of  rubber 
sheeting,  through  which  conversation  between  surgeon  and  anesthetizers 
can  be  carried  on.  The  anesthetizers  within  are  placed  in  the  current  of 
fresh  air;  the  exhaust  is  near  the  head  of  the  patient,  so  that  the  vapors 


Fig.  485. — Willy  Meyer's  Positive  Differential  Pressure  Cabinet,  Experimental  Condition. 


of  the  narcotic  are  absorbed  by  the  patient  only.  The  air  is  changed 
once  every  minute.  For  the  enclosing  of  the  patient's  head  the  Brauer 
idea  served  as  guide.  Outside,  against  one  side  of  the  cabinet  and  pro- 
jecting far  out  from  the  same,  a  pyramidal  box  was  placed,  opening  in- 
ward and  closed  in  front  by  a  rubber  collar  through  which  the  head  of 
the  patient  is  passed.  The  bottom  of  this  head  box,  or  hood,  is  horizon- 
tal, and  serves  to  carry  an  adjustable  support  for  the  patient's  head,  offer- 
ing, besides,  room  for  instruments,  etc.  The  top  of  the  box  pitches 
downward,  and  consists  of  a  large  pane  of  glass,  below  which  the  patient's 
head  can  be  seen  from  the  outside.  Above  the  pane  is  placed  a  mirror 
in  which  the  anesthetizers,  glancing  up,  see  the  field  of  operation  reflected. 

VOL.  VI — 61 
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The  cabinet  has  an  air-lock  by  means  of  which  the  anesthetizers  can  be 
reached  without  interruption  of  the  difference  in  pressure.  There  is  room 
inside  for  oxygen  tanks  and  for  apparatus  for  applying  the  anesthetic. 
The  anesthetizers  have  access  to  the  head  of  the  patient,  with  plenty  of 
room  all  around  the  same  for  the  carrying  on  of  whatever  manipulations 
are  required  during  anesthesia.  Lately  the  inside  covering  of  rubber 
sheeting  has  been  replaced  by  copper  sheeting,  and  the  use  of  rubber 


Fig.  486. — Willy  Meter's  Positive  Diffekentiai,  Pressure  Cabinet  as  Useu  for  HuM.-vxSrRGERT. 

sheeting  been  restricted  to  sound  windows  for  conversation  between  the 
surgeon  and  anesthetizer  in  the  two  vertical  sides  of  the  head  box. 
Another  sound  window  is  arranged  in  the  copper  near  the  pressure  valve 
for  conversation  between  the  anesthetizers  and  the  mechanic.  As  this 
chapter  deals  with  anesthesia  only,  other  features  of  and  imi")rovements 
in  this  cabinet  are  not  mentioned  here.^ 

On  the  side  of  the  negative  chamber  (Fig.  487),  Sauerbruch's  chamber 
served  us  as  guide.     A  new  departure  has  been  made  by  omitting  in  the 
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Fig.    487. — Willy    Meter's    Universal    Different!  iL    PRf:sM  kl    T'li  vmui  k      J  xterior    View. 

Experimental  Condition. 


Fig.   488. — Willy    Meyer's    Universal   Differential  Pressure   Chamber   when   Erected   for 
Animal  Experimentation.     Interior  View. 
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wall  the  opening  for  the  passing  through  and  out  of  the  patient's  head 
into  the  open  air.  Instead  of  that,  the  patient's  head  is  placed  into  a 
positive  differential  pressure  cabinet  erected  within  the  negative  cham- 
ber (Figs.  488,  489).  In  order  to  make  that  possible,  the  size  of  the 
latter  has  been  increased  to  approximately  1000  cubic  feet  contents 


Fig.  489. — Interior  View  of  Willy  Meter's  Universal  Differential  Pressure  Chamber  as 

Used  for  Human  Surgery. 


(16  X  8  X  8  feet).  When  the  patient's  head  is  in  the  positive  cabinet, 
his  body  rests  in  the  negative  chamber  on  the  operating-table  in  front 
of  the  positive  cabinet  (Fig.  490).  Anesthesia  is  here,  therefore,  the 
same  as  above  described  for  the  positive  cabinet.^ 

A   feature   of   the   anesthesia   in  m3^   apparatus  is  the  application 
at   intervals   to  the  patient  of  rhythmic   pressure    by   means   of  the 
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valves,  which  are  operated  by  hand.  The  air-supply  is  so  appor- 
tioned that  the  pressure  within  the  cabinet  as  well  as  within  the 
chamber  responds  immediately  to  the  slightest  change  in  the  setting  of 
the  valves.  By  closing  and  opening  them  more  or  less,  differences  in 
pressure  are  produced,  the  extent  of  which  is  read  on  the  gauge.  Using 
the  gauge  as  guide,  the  valve  can,  therefore,  be  handled  in  such  a  way 
that  the  pressure  rises  and  falls  rhythmically  between  limits  determined 
by  the  surgeon.  If  the  glottis  is  kept  open,  the  lung  of  the  open  side 
rises  and  falls  as  the  pressure  changes,  while  simultaneously  the  lung  of 
the  closed  side  breathes  spontaneously  on  the  varying  levels  of  pressure. 
This  procedure  forms  an  excellent  lung  gymnastic  and,  therefore,  heart 
stimulant,  while  at  the  same  time  through  such  deep  breathing  carbonic 


Fig.  490. — Robinson's  Positive  Differential    Pressure  Cabinet,   Showing  Partial  Eleva- 
tion OF  Adjustable  Hood. 

acid  is  discharged.  The  lung  is  thus  thoroughly  ventilated,  the  blood 
aerated,  and  the  pulse  kept  even  and  strong. 

The  general  lines  of  Engelken's  and  of  my  differential  pressure  cab- 
inets have  been  followed  in  the  one  built  by  Robinson  ;^^  like  Engelken, 
he  locates  the  pressure  regulation  inside  of  the  cabinet,  making  it  the 
anesthetizer's  duty  to  attend  to  it.  He  introduces  the  new  feature  of 
making  the  head-box  movable  (Fig.  490).  He  has  brought  out  re- 
cently a  combination  apparatus  (Fig.  491). 

There  are  numerous  other  apparatus  for  producing  differential  press- 
ure, and  their  omission  here  must  not  be  construed  as  derogatory  to 
them  or  a  denial  of  their  merits.  The  student  of  the  original  literature 
will  find  them  there  quoted,  and  can  extend  his  inquiry  if  he  so 
desires. 
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Fig.  491. 


-Robinson's  Apparatus  for  Positive  Pressure  by  the  M.\sk  or  Intrabuccal  Method 
AND  for  Intratracheal  Insufflation.* 
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CHAPTER  CL. 

ANESTHESIA  BY  INTRATRACHEAL  INSUFFLATION. 

By  S.  J.  Meltzer,  M.D., 

New  York. 

Intratracheal  Insufflation. — The  method  of  intratracheal  in- 
sufflation consists  in  driving  air,  by  means  of  external  pressure,  through 
a  tube  which  has  been  introduced  through  the  mouth  and  larynx 
deep  into  the  trachea.  The  insufflated  air,  driven  by  the  same  external 
force,  returns  through  the  space  between  the  tube  and  the  wall  of  the 
trachea  and  escapes  through  the  mouth  and  nose.  The  air-stream  has 
to  be  interrupted  several  times  a  minute  for  only  about  two  seconds  at  a 
time.  When  the  size  of  the  tube,  the  rate  of  interruption,  and  the  de- 
gree of  pressure  are  properly  selected,  the  intratracheal  insufflation  is 
capable  of  maintaining  properly  the  life  of  even  completely  curarized 
and  anesthetized  animals  or  of  individuals  with  a  \\idely  open  double 
pneumothorax  without  any  efficient  respiration  of  their  own.  By  various 
series  of  experiments  it  was  established  that  the  intratracheal  insuffla- 
tion, far  from  being  injurious  to  the  respiratory  organs,  serves,  by 
virtue  of  the  recurrent  air-stream,  as  a  reliable  safeguard  against 
an  invasion  of  foreign,  infectious  matter  from  the  pharynx. 

Anesthesia  by  this  Method. — When  the  insufflated  air,  before  it 
enters  into  the  intratracheal  tube,  passes  through  the  vapor  of  an 
anesthetic,  the  insufflation  is  capable  of  maintaining  anesthesia.  By 
extensive  experimentation  with  ether  it  was  firml}^  established  that  the 
administration  of  this  anesthetic  by  intratracheal  insufflation  presents 
an  efflcient  and  safe  method  of  anesthetization:  (1)  A  number  of  dogs 
were  kept  under  profound  ether-anesthesia  continuously  between  twelve 
to  fourteen  hours.  About  fifteen  minutes  after  the  discontinuation  of 
the  insufflation  the  animals  recovered  from  the  anesthesia  and  showed 
later  no  ill  after-effects.  During  these  long-lasting  anesthesias  the 
animals  required  very  little  supervision,  and  only  about  600  to  800  c.c. 
of  ether  were  consumed  by  each  dog.  (2)  About  40  dogs,  poisoned  by 
fatal  doses  of  strychnin,  were  kept  deeply  under  the  influence  of  ether- 
anesthesias  from  four  to  eight  hours,  and  recovered  completely  without 
unfavorable  incidents  ascribable  to  the  anesthesia.  (3)  Ether-anesthesia 
by  intratracheal  insufflation  was  tested  on  about  400  dogs  for  various 
experimental  operations;  it  proved  exceptionally  satisfactory.  In  many 
instances  several  animals  were  anesthetized  simultaneously,  deriving  the 
air-pressure  from  the  same  air-pump;  they  required  no  other  attention 
than  keeping  the  respective  bottles  filled  with  ether  and  an  occasional 
968 
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examination  of  the  respiration.  (4)  Elsberg,  of  the  Mount  Sinai  Hospi- 
tal, and  Peck,  of  the  Roosevelt  Hospital,  New  York,  have  employed  the 
intratracheal  insufflation  for  ether-anesthesia  in  about  650  operations 
upon  human  beings  with  complete  satisfaction.  The  patients  are  per- 
fectly quiet  and  in  good  condition  during  the  anesthesia,  awake  soon 
after  the  removal  of  the  insufflation,  feel  no  ill-effects  from  it,  are 
remarkably  free  from  operative  shock,  and  suffer  strikingly  little  from 
postoperative  vomiting. 

The  experimental  studies  demonstrated  that  there  is  a  broad  zone 
for  the  ether-anesthesia  by  insufflation  which  is  practically  free  from  all 
danger.  The  anesthesia  may  be  pushed  confidently  until  there  is  a 
complete  relaxation  of  all  the  muscles  and  an  abolition  of  all  the  reflexes. 
It  is  a  peculiar  feature  of  the  anesthesia  by  insufflation  that  within  the 
safe  zone  the  degree  of  anesthesia  brought  about  by  a  certain  "  dose  " 
of  the  anesthetic  is  practically  stationary,  that  is,  the  degree  of  anes- 
thesia remains  the  same  as  long  as  the  degree  of  the  administration  of  the 
ether  remains  the  same.  The  degree  of  etherization  which  brings  about 
a  complete  relaxation,  therefore,  never  leads  to  the  appearance  of  dan- 
gerous symptoms.  The  recurrent  air-stream,  which  forcibly  carries 
off  some  of  the  ether,  apparently  prevents  a  dangerous  accumulation 
of  the  anesthetic.  If,  however,  the  administration  of  the  ether  is  pushed 
far  in  excess  of  the  need  for  a  complete  anesthesia,  the  danger  line  will 
finally  be  overstepped.  But  here,  again,  we  meet  with  the  great  ad- 
vantage that  the  downward  course  is  quite  protracted,  that  there  are 
definite  warnings,  and  that  the  relief  is  ready  at  hand.  In  cases  of  ex- 
cessive anesthesia  the  spontaneous  respiration  of  the  animal  becomes 
more  and  more  shallow  until  it  completely  disappears.  When  the 
blood-pressure  is  registered,  it  is  found  that  the  various  undulations 
(respiratory,  Traube-hearing,  etc.)  disappear  first,  then  the  pressure 
begins  to  sink  and  continues  to  fall  slowly,  while  the  pulse-pressure  and 
the  frequency  of  the  heart-beats  continue  unchanged.  Finally,  the 
heart  stops.  The  heart  continues  to  beat  sometim«s  for  an  hour  and 
longer  after  the  respiration  has  stopped  completely.  Now,  during  this 
long  interval  a  mere  reduction  in  the  degree  of  anesthesia  will  unfailingly 
bring  back  blood-pressure  and  respiration  to  a  normal  state  again. 
It  is  still  better,  of  course,  when  the  anesthesia  is  entirely  omitted;  the 
insufflation  is  then  simply  artificial  respiration.  It  is  one  of  the  great 
advantages  of  this  method  of  anesthesia  that  efficient  artificial  respira- 
tion can  be  instituted  at  any  moment  simply  by  the  turning  of  a  stop- 
cock. 

Most  of  the  studies  in  anesthesia  were  made  with  ether.  The 
studies  of  insufflation  anesthesia  with  chloroform  have,  so  far,  not  been 
extensive  enough  to  compare  properly  its  effects  with  those  of  ether. 
However,  our  experiences  are  extensive  enough  to  permit  the  following 
brief  statements:  Chloroform,  administered  by  intratracheal  insuffla- 
tion, produces  anesthesia  much  more  rapidly  and  profoundly  than 
ether  and  with  a  much  smaller  dose  of  the  anesthetic.  Operations 
lasting  only  two  or  three  hours  can  be  safely  carried  out  with  chloro- 
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form,  but  it  has  to  be  carefully  supervised.  An  excess  of  chloroform 
has  a  more  rapid  detrimental  course  than  an  excess  of  ether,  and  evi- 
dently the  heart  itself  is  much  more  readily  affected  under  chloroform 
than  under  ether.  The  further  fact  that  prolonged  use  of  chloroform 
(four  hours  and  longer)  by  insufflation  led  in  several  experimental  cases 
to  considerable  irritation  of  the  lungs,  must  not  be  overlooked. 

Woolsey,  of  Brooklyn,  employed  nitrous  oxid  and  oxygen  in  19  cases 
with  good  success.     (See  also  Cotton  and  Boothby.) 

I  wish  especially  to  emphasize  the  fact  that  the  use  of  the  intratracheal  insuffla- 
tion in  human  surgery  ougfit  to  be  carried  out  with  great  caution,  especially  at  this 
early  stage  of  its  introduction,  lest  the  unfamiliarity  with  some  little  details  might 
lead  to  disastrous  results.  There  have  been  already  three  fatal  cases,  and  one  with  a 
threatening  complication,  following  intratracheal  insufflation.  In  one  fatal  case 
one  of  the  tubes  in  the  ether  bottle  was  prolonged  under  the  surface  of  the  ether, 
and  by  turning  a  wrong  stop-cock  ether  was  driven  into  the  trachea.  Such  a  fatal 
mistake  is,  of  course,  entirely  avoidable;  no  tube  should  come  in  touch  with  the 
ether  itself.  In  the  second  fatal  case  the  patient  died  with  signs  of  asphyxia  and 
emphysema  appeared  in  the  neck.  In  the  third  case  the  tube  was  permitted  to  slip 
deep  into  the  bronchus  and  the  pressure  to  rise  to  120  mm.  Hg.  The  lung  broke  and 
the  patient  died  of  an  acute  extensive  pneumothorax.  In  the  fourth  case  c3'anosis 
and  difficult  breathing  set  in  two  minutes  after  the  removal  of  the  intratracheal  tube, 
and  here,  again,  emphysema  made  its  appearance.  This  patient  recovered  quickly. 
The  second  and  fourth  case  had  in  common  the  fact  that  the  tube  was  introduced 
into  the  trachea  with  great  difficulty.  In  the  fatal  case  the  bellows  was  used  for 
insufflation  without  a  safety-valve,  in  the  other  case  the  pressure  was  provided  by 
an  oxygen  "bombe."  I  am  quite  sure  that  in  both  cases  the  forced  introduction 
of  the  tube  caused  an  injury  to  the  mucous  membrane  of  the  larynx  which  gave 
rise  to  some  spasm  of  the  glottis.  The  increased  narrowness  of  the  intraglottideal 
space  made  the  escape  of  air  from  the  trachea  more  difficult  and  led  to  two  evils: 
a  greater  increase  of  pressure  within  the  lungs  and  a  greater  accumulation  of  carbon 
dioxid.  As  there  were  no  autopsies,  nothing  can  be  said  definitely  about  the  nature 
of  the  possible  injury  or  about  the  mechanics  of  the  development  of  the  emphy- 
sema. I  believe  that  the  avoidance  of  the  use  of  force  in  the  introduction  of  the 
tube,  the  use  of  tubes  with  a  fairly  small  diameter,  and  the  interpolation  of  a  safety- 
valve  in  the  system  of  tubes  would  prevent  such  occurrences.  It  may  be  pointed 
out  that  neither  Elsberg  nor  Peck,  who  employed  the  method  in  a  comparatively 
large  number  of  cases,  has  met  with  such  accidents. 

In  the  following  paragraphs  a  few  details  will  be  given  regarding  the 
selection  of  the  intratracheal  tube,  its  introduction,  and  the  insufflation 
apparatus,  which  may  be  of  some  service  to  those  who  wish  to  test  the 
method. 

The  Intratracheal  Tube  and  its  Introduction. — The  tube  to 
be  introduced  into  the  trachea  must  be  flexible  and  elastic;  it  has  to 
possess  some  degree  of  resistance,  but  it  should  not  be  too  rigid.  In 
our  experimental  work  we  are  using  flexible  stomach-tubes  or  English 
catheters.  Elsberg  recommends  silk-w^oven  catheters.  The  diameter 
of  the  tube  should  be  rather  too  small  than  too  large;  it  need  never  be  larger 
than  8  mm.  with  a  lumen  of  4  mm.  In  length  it  should  measure  not 
less  than  35  cm.  It  is  preferable  that  the  opening  should  be  at  the 
end  of  the  tube. 

Previous  to  the  introduction  of  the  tube  the  patient  should  be  nar- 
cotized in  the  usual  way.  In  otu*  experimental  work  the  introtluetion 
of  the  tube  is  accomplished  in  the  following  manner:  The  mouth  of  the 
well-narcotized  animal  is  kept  open  by  means  of  a  gag.  the  tongue  ]niUod 
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out,  and  by  means  of  a  curved  forceps  the  frenum  of  the  epiglottis  is 
grasped  and  the  epiglottis  pulled  back;  the  introduction  of  the  tube  into 
the  larynx  is  then  a  very  simple  matter.  It  is  probable  that  this 
method  could  be  employed  also  in  human  surgery.  Elsberg  and 
Peck  introduce  the  tube  by  means  of  the  Jackson  direct  laryngoscope. 
Cotton  and  Boothby  described  a  tube-introducer.  This  method  has 
proved  very  satisfactory  in  their  hands.  I  would  emphasize  again 
that  no  special  force  should  be  used  in  introducing  the  tube.  After 
the  tube  enters  the  trachea,  it  should  be  pushed  gently  forward  until 
it  meets  with  a  resistance ;  the  end  of  the  tube  is  then  usually  in  a  deep 
place  in  the  right  bronchus.  The  tube  should  then  be  withdrawn  about 
5  or  6  cm.  Some  arrangement  has  to  be  improvised  to  keep  the  tube 
secured  in  the  desired  position,  and  at  the  same  time  protect  it  against 


Fig.  492. — Apparatus  for  Anesthesia  bt  Intratracheal  Insufflation. 
(For  description  see  p.  972.) 


compression  by  the  teeth.  Elsberg  devised  for  this  purpose  a  clip 
held  by  an  elastic  wire  shaped  to  fit  over  the  ears  like  a  pair  of  spectacles. 
The  surgeon  ought,  of  course,  always  ascertain  whether  the  tube  is 
actually  in  the  trachea,  and  not,  perchance,  in  the  esophagus. 

The  Insufflation  Apparatus. — Elsberg  has  developed  a  very 
efficient  apparatus  with  which  he,  as  well  as  Peck,  carried  on  their  work 
with  such  good  results.  I  shall  not  attempt  to  give  a  description  of  it, 
as  a  description  and  a  picture  of  Elsberg's  apparatus  is  given  in  the 
chapter  on  Thoracic  Surgery  (p.  395).  The  reader  is  also  referred  to 
Elsberg's^  detailed  article  on  this  apparatus.  An  apparatus  devised 
by  H.  H.  Janeway  (Vol.  VI.,  p.  398)  is  used  in  the  Presbyterian  and 
New  York  Hospitals,  New  York.  I  wish  to  describe  here  a  simple 
and  inexpensive  arrangement  (Fig.  492),  which  fulfils  the  various  re- 

1  Annals  of  Surg.,  February,  1911. 
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quirements  of  the  method  in  a  very  satisfactory  manner,  and  which  at 
the  same  time  can  be  easily  put  together  without  the  aid  of  a  skilled 
mechanic. 

By  means  of  a  glass-blower's  foot-bellows  (B)  air  is  driven  at  will  through  a  sys- 
tem of  branching  tubes  into  the  intratracheal  tube  (In.-T.).  The  first  branching  of 
the  tubes  is  introduced  for  the  purpose  of  regulating  the  interruption  of  the  air- 
stream.  From  the  right  branch  a  tube  is  led  off  laterally,  carrying  a  stop-cock 
(St.  3),  which  is  to  be  used  for  the  interruptions  of  the  air-current.  During  the 
opening  of  the  stop-cock  a  part  of  the  air-current  continues  through  the  left  tube, 
thus  preventing  too  great  a  reduction  of  the  pressure,  which  is  undesirable.  By 
means  of  a  screw  clamp  (S.  C.)  the  amount  of  air  which  is  to  pass  through  the  left 
tube  can  be  regulated;  a  narrowing  of  this  tube  causes  a  greater  collapse  of  the 
lungs  during  the  interruption.  The  second  branching  of  the  tubes  is  introduced  for 
the  purpose  of  regulating  the  anesthesia.  The  ether  bottle  (Ej  is  interpolated  in  the 
left  branch;  the  right  branch  runs  uninterrupted  outside  of  the  bottle  to  unite  with 
the  part  of  the  left  tube  which  comes  from  the  ether  bottle.  When  the  stop-cock  in 
the  right  branch  (St.  2)  is  closed,  all  the  air  passes  through  the  ether  bottle;  when, 
instead,  both  stop-cocks  in  the  left  branch  (St.  1  and  St.  4)  are  closed,  only  pure  air 
reaches  the  intratracheal  tube,  and  when  all  three  stop-cocks  are  open  only  one-half 
of  the  air  is  saturated  with  the  anesthetic.  By  partial  closing  of  the  stop-cocks 
various  degrees  of  anesthesia  can  be  obtained.  The  third  opening  in  the  ether  bottle 
carries  a  tube  with  a  funnel  (F)  through  which  the  bottle  is  filled  with  the  anesthetic; 
the  tube  is  otherwise  kept  tightly  closed  by  means  of  a  screw  clamp  (S.  C).  All 
three  rubber  stoppers  are  firmly  and  permanently  wired  down  to  resist  various  pres- 
sures. When  the  ether  bottle  is  to  be  refilled  during  insufflation,  both  stop-cocks  on 
the  left  side  are  closed,  while  the  one  on  the  right  side  is  open. 

The  tube  which  connects  the  anesthesia  circle  of  tubing  with  the  intratracheal 
tube  (In.-T.)  carries  two  lateral  tubes;  one  is  connected  with  a  manometer  (M), 
which  needs  no  description,  and  the  other  leads  to  a  safety-valve  (S.  V.)  of  a  simple 
construction.  To  the  rubber  tubing  is  attached  a  graduated  glass  tube,  the  lower 
end  of  which  is  immersed  under  the  surface  of  the  mercury  in  this  bottle  to  a  depth 
corresponding  to  the  pressure  which  is  desired  for  the  intratracheal  insufflation. 
For  instance,  if  the  pressure  should  be  not  more  than  20  mm.  of  mercury,  the  glass 
tube  is  immersed  just  20  mm.  below  the  surface  of  the  mercury.  The  glass  tube  is 
kept  in  the  desired  place  by  means  of  a  rubber  ring  resting  upon  the  opening  of  the 
mercury  bottle.  This  device  gives  great  safety  to  the  working  of  the  method.  Xo 
matter  how  strong  and  irregular  the  bellows  is  worked,  the  intratracheal  pressure 
could  never  rise  above  the  one  arranged  for;  the  surplus  of  air  escapes  through  the 
tube  from  under  the  mercury. 

In  this  arrangement  a  wash  bottle  can  be  inserted  containing  warm  Ringer's 
solution,  which  would  serve  as  a  filter  as  well  as  a  source  for  heat  and  moisture.  In 
our  experimental  work  we  never  used  it  and  never  missed  it. 

The  working  of  the  bellows,  which  never  need  be  too  rapid  and 
energetic,  the  interruptions  of  the  pressure,  which  should  be  done  about 
six  to  eight  times  per  minute,  and  which  need  not  be  done  at  exactly 
regular  intervals,  and  the  watching  of  the  manometer  can  be  entrusted 
in  an  emergency  to  the  care  of  a  person  w^ho  need  not  be  a  physician, 
and  who  may,  if  necessary,  be  placed  at  a  distance  from  the  patient. 
The  condition  of  the  patient  can  then  be  controlled  by  a  physician  or 
even  a  nurse,  who  watches  the  color  of  the  patient,  and  especially  the 
respiration.  When  this  becomes  too  shallow  and  infrequent,  the  anes- 
thetic should  be  reduced.  The  anesthesia  should  be  kept  at  that  degree 
which  is  just  sufficient  to  keep  the  patient  completely  quiet,  which  may 
often  take  place  even  while  the  lid  reflex  is  not  yet  completely  abolished. 
We  have  established  experimentally  that  the  anesthesia  sets  more 
quicker  and  is  deeper  the  larger  the  diameter  of  the  bottle  which  con- 
tains the   anesthetic   and  the   higher  the   column   of   the   anesthetic. 
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(Within  the  bottle,  in  order  to  avoid  forcing  the  ether  itself  into  the 
trachea,  the  end  of  the  glass  tubes  penetrating  the  stoppers  should 
always  reinain  at  a  distance  from  the  surface  of  the  anesthetic.)  When 
the  diameter  of  the  intratracheal  tube  is  a  little  too  small,  it  may  happen 
that  the  patient  will  not  become  readily  anesthetized.  Slight,  short 
pressures  with  the  finger  upon  the  hyoid  bone  will  soon  have  the  desired 
effect.  For  patients  who  are  refractory  to  ether,  a  bottle  containing 
chloroform  should  replace  the  ether  bottle,  at  least  for  the  induction  of 
the  anesthesia.  The  diameter  of  the  chloroform  bottle  should  be 
smaller  than  that  of  the  ether,  and  it  should  contain  only  a  small  quan- 
tity of  the  anesthetic.  It  is  advisable  to  have  such  a  chloroform  bottle 
ready  at  hand;  the  change  from  one  anesthetic  to  the  other  would  be  a 
matter  of  only  a  few  seconds.  It  ought  also  to  be  kept  in  mind  that 
chloroform  needs  more  watching  than  ether. 

After  finishing  the  operation  and  discontinuing  the  ether,  pure  air 
should  be  insufflated  for  a  few  minutes  before  the  removal  of  the  tube 
to  drive  out  as  much  as  possible  of  the  lingering  anesthetic. 

In  using  intratracheal  insufflation  some  points  should  be  kept  in 
mind  which  I  wish  to  emphasize  once  more.  The  tube  should  never 
be  introduced  with  too  much  force,  and  its  diameter  should  be  rather 
too  small  than  too  large.  There  should  be  a  safety-valve  in  the  appa- 
ratus which  permits  the  intratracheal  pressure  to  be  kept  at  a  definite 
constant  height.  It  is  advisable  to  begin  with  a  low  pressure  and  to 
increase  it,  after  it  becomes  evident  that  the  tube  is  not  too  large. 
There  should  be  at  least  six  interruptions  per  minute,  but  the  inter- 
ruptions should  last  only  about  two  seconds.  There  should  never  be 
marked  collapse  of  the  lungs,  especially  when  the  thorax  is  open,  as  it 
requires  much  more  pressure  to  redistend  a  lung  than  to  keep  up  the 
distention.  During  the  anesthesia  with  ether  the  appearance  of  so- 
called  apnea  calls  for  immediate  withdrawal  of  the  anesthetic;  it  means 
that  the  medulla  oblongata  is  succumbing  to  the  influence  of  the  ether. 
The  insufflation  with  pure  air  is  the  best  cure  for  tRis  state. 
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CHAPTER   CLI. 

INTRAVENOUS  ETHER-ANESTHESIA. 

By  Prof.  Dr.  H.  Ktjmmell, 

Hamburg,  Germany. 

The  very  favorable  results  achieved  by  Burkhardt  with  intravenous 
injection  of  an  anesthetic,  thereby  carrying  out  the  ideas  first  promul- 
gated and  experimentally  tested  not  only  in  animals,  but  in  human 
beings  by  Witzel  and  others,  must  be  regarded  as  a  distinct  progress 
in  anesthesia. 

Every  innovation  in  medical  science,  if  it  is  unusual  and  apparently 
not  entirely  free  from  danger,  is  received  with  a  certain  amount  of 
reserve  and  tried  with  the  greatest  caution,  and  to  this  general  rule 
intravenous  anesthesia  forms  no  exception.  Very  few  surgeons  have 
been  willing  to  subject  the  method  to  further  trial,  much  less  make 
practical  use  of  it  on  a  large  scale.  Quite  recently,  however,  several 
publications  have  appeared,  giving  the  results  obtained  by  this  new 
method  of  anesthesia  with  a  variety  of  medicinal  agents.  Burkhardt 's 
latest  papers,  in  which  he  reports  more  than  250  cases  of  intravenous 
anesthesia  wdth  favorable  results,  prove  that,  providing  the  indica- 
tions in  various  groups  of  diseases  are  carefully  worked  out,  this  new 
procedure  is  worthy  of  attention.  In  my  own  opinion  it  cannot  be  suc- 
cessfully replaced  by  any  of  the  older  methods  of  anesthesia. 

In  one  of  the  first  communications  published  by  Kiittner  subse- 
quent to  the  appearance  of  Burkhardt 's  papers,  in  which  he  reports  23 
cases  of  intravenous  anesthesia  with  ether,  the  author  took  a  stand 
against  the  further  employment  of  the  method  because  in  1  case  the 
anesthesia  was  interrupted  by  the  formation  at  the  site  of  injection  of 
a  thrombus  as  large  as  a  pea,  and  in  a  second  case  alarming  cyanosis 
developed  as  the  result  of  pulmonary  embolism.  Another  paper,  by 
Clairmont  and  Denk,  of  von  Eiselsberg's  clinic,  is  likewise  unfavorable 
to  the  intravenous  method ;  on  the  strength  of  numerous  animal  experi- 
ments they  conclude  that  it  is  too  uncertain  and  too  dangerous. 

The  experience  we  have  had  with  intravenous  ether-anesthesia  is 
so  very  favorable  that  I  cannot  but  regard  its  more  general  employ- 
ment as  a  consummation  to  be  devoutly  wished  for.  We  have  so  far 
used  ether  in  130  cases — a  small  number,  it  is  true,  in  comparison  with 
the  total  number  of  cases  in  which  we  have  to  employ  general  anes- 
thesia in  the  course  of  a  year,  which  amounts  to  several  thousand. 
The  cases  were  selected  for  trial  with  the  greatest  care,  and  in  every 
case  a  careful  record  was  kept  of  the  effect  produced  on  the  general 
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condition  of  the  patient,  on  the  kidneys,  heart,  blood,  and  vessel  walls. 
From  the  outset  we  realized  that  this  method  would  never  take  the 
place  of  scopolamin,  morphin,  ether,  or  chloroform,  which  we  ad- 
minister with  the  Roth-Drager  apparatus.  But  in  the  course  of  our 
observations  we  gained  the  conviction  that  in  various  groups  of  cases 
intravenous  anesthesia,  owing  to  the  special  mode  of  introducing  the 
anesthetic  and  its  stimulating  effect  on  the  organism,  renders  most 
excellent  service  and  cannot  be  replaced  by  any  other  method. 

This  intravenous  method  seems  to  me  very  well  adapted  to  opera- 
tions on  the  face  and  head  in  general,  particularly  to  operations  in  the 
mouth  and  pharynx,  on  the  upper  jaw,  and  at  the  base  of  the  skull 
(tumors  of  the  hypophysis,  etc.),  as  well  as  operations  on  the  neck. 
In  operations  of  this  kind  the  anesthetizer  gets  in  the  operator's  way. 
The  necessity  of  constantly  taking  away  the  mask  and  putting  it  back 
again  because  it  gets  into  the  operative  field,  and  the  consequent  in- 
completeness of  the  anesthesia,  are  avoided  by  employing  the  intra- 
venous method.  We  obtain  a  uniform,  uninterrupted  anesthesia, 
controlled  at  a  point  removed  from  the  operative  field,  and  one  which 
permits  the  operator  to  do  his  work  on  the  face  and  other  regions  pre- 
viously enumerated  without  being  hampered  by  the  anesthetist.  At 
the  same  time,  the  prompt  introduction  of  saline  solution  which  the 
method  renders  possible  is  often  of  the  greatest  advantage  in  these 
operations,  which  are  frequently  attended  by  severe  hemorrhage. 

In  31  cases  of  tumors  of  the  upper  jaw,  tumors  of  the  larynx,  thyroid 
gland,  base  of  the  skull  and  calvarium  generally;  in  operations  on 
tumors  of  the  hypophysis,  on  carcinoma  of  the  tongue,  and  in  plastic 
operations  on  the  nose,  the  method  has  been  found  most  useful  on 
account  of  the  uniform,  undisturbed  character  of  the  anesthesia  ob- 
tained and  the  freedom  from  interference  with  the  operator  and  his 
assistants. 

In  another  group  of  cases,  namely,  patients  who  had  become  greatly 
reduced  and  emaciated  from  long-continued  general  disease,  intra- 
venous anesthesia  was  found  to  work  very  satisfactorily;  patients  who 
at  the  very  beginning  of  the  anesthesia  require  an  intravenous  injec- 
tion of  saline  solution  to  support  the  strength  and  make  it  possible 
to  administer  a  general  anesthetic  at  all.  It  is  evident  that  a  method 
which  makes  it  possible  in  enfeebled  patients  of  this  type  to  add  an 
anesthetic  to  the  saline  infusion  which  not  only  enhances  its  stimulating 
effect,  but  at  the  same  time  and  without  further  manipulation  puts  the 
patient  to  sleep  in  the  most  acceptable  manner,  is  absolutely  ideal  in 
the  group  of  cases  mentioned.  As  a  rule  we  find  the  pulse  much  stronger 
after  the  operation  than  before,  and  the  patients  not  infrequently 
leave  the  operating-room  with  a  better  heart  action  and  brighter  ap- 
pearance than  they  exhibited  before  the  operation.  Recovery  from 
the  anesthetic  is  prompt  and  unattended  by  discomfort.  Nausea 
and  vomiting  have  not  been  observed  in  a  single  case — a  factor  which 
is  not  to  be  underestimated  after  a  serious  laparotomy  in  patients  of 
this  type.     The  small  quantity  of  ether  required  with  this  method 
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explains  the  relative  comfort  experienced  by  the  patient  when  he 
comes  out  of  the  ether-sleep. 

Intravenous  anesthesia  was  employed  in  9  cases  of  cancer  of  the 
esophagus  and  cardiac  end  of  the  stomach,  31  malignant  tumors  of 
the  stomach,  11  benign  stenoses  of  the  pylorus,  4  tumors  of  the  rectum, 
tumors  of  the  cecum,  total  extirpation  of  a  carcinomatous  uterus,  ec- 
topic gestation,  a  number  of  malignant  tumors  of  the  abdominal  cavity, 
disease  of  the  kidneys,  diffuse  peritonitis,  a  patient  w'ith  fungus  in  the 
knee-joint,  tumors  of  the  thigh,  and  numerous  other  cases. 

Taking  up  the  important  question  of  the  dangers  of  the  method, 
I  have  the  impression  that  they  have  been  very  much  exaggerated  be- 
cause the  subject  has  been  approached  from  a  theoretic  viewpoint.  It 
was  assumed  on  theoretic  grounds  that  local  thrombus  formation  must 
necessarily  take  place;  the  obvious  danger  of  embolism  was  quite  natur- 
ally taken  for  granted.  It  is  not  to  be  denied  that  these  theoretic  con- 
siderations are  justified,  and,  realizing  such  possibilities,  we  have  ap- 
proached this  new  method  with  the  greatest  caution.  Thrombus 
formation  would  constitute  the  weakest  point  of  the  method  if  it  were 
true  that  embolism  might  be  expected  to  take  place  in  a  considerable 
proportion  of  the  cases.  The  pulmonary  embolism  with  alarming 
symptoms,  which  occurred  in  Kiittner's  case,  caused  him  to  desist 
from  further  use  of  the  method,  and  I  have  no  doubt  that  other  sur- 
geons have  been  deterred  by  the  same  reason  from  continuing  its  use. 

But  what  are  the  actual  facts,  so  far  as  we  know^,  with  regard  to  the 
formation  of  thrombi  and  consecutive  embolism?  So  far  w^e  have  not 
experienced  pulrhonary  embolism  in  any  of  the  cases  in  which  we  have 
used  intravenous  anesthesia,  and  Burkhardt  has  had  the  same  negative 
experience,  although  we  have  frequently  observed  local  thromboses 
at  the  point  where  the  vein  was  punctured.  In  3  cases  the  patient  com- 
plained of  pain  over  the  site  of  the  injection  in  the  left  arm  soon  after 
the  operation,  and  the  pain  continued  for  several  clays.  The  vein  was 
thickened  for  a  distance  of  3  to  5  cm.  and  distinctly  palpable,  but  no 
further  symptoms  developed.  As  many  of  our  operations  were  per- 
formed on  patients  in  an  advanced  stage  of  disease  and  debility,  many 
of  them  suffering  from  advanced  carcinoma,  who  died  in  the  course  of 
the  disease  soon  after  operation,  we  had  numerous  opportunities  of  con- 
trolling our  clinical  observations  at  the  postmortem  table.  These 
examinations  failed  to  show  any  special  pathologic  changes  in  the  lungs, 
heart,  or  kidneys  which  could  be  referred  to  the  anesthetic.  On  the 
other  hand,  in  our  first  cases  that  came  to  autopsy  thrombosis  was  pres- 
ent at  the  site  of  the  infusion.  In  these  first  cases,  in  which  we  em- 
ployed the  technic  recommended  in  Burkhardt's  early  papers,  that  is  to 
say,  uninterrupted  infusion,  instead  of  the  later  modification  consisting 
of  continuous  anesthesia  and  supplementary  administratittn  of  physio- 
logic salt  solution,  which  will  be  described  presently,  the  thrombi  were 
quite  dense  and  sometimes  occluded  the  collateral  blood-vessels.  In 
our  remaining  cases  the  thrombi  were  much  shorter  and  softer,  no 
firmer,  in  fact,  than  the  thrombi  which  are  exceptionallj-  seen  post- 
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mortem  after  a  simple  infusion  of  salt  solution,  and  quite  frequently 
when  digalen  or  adrenalin  is  added  to  the  solution. 

In  another  group  of  cases  we  were  able  to  study  the  effect  of  intra- 
venous anesthesia  on  thrombus  formation  by  postmortem  examina- 
tion, and  in  none  of  these  cases  was  thrombosis  observed.  These  favor- 
able results  are  to  be  attributed  to  the  development  and  improvement 
of  the  technic,  which  are  chiefly  the  work  of  Mr.  Schmitz-Peiffer. 
It  seems  to  me  that  the  danger  incident  to  thrombus  formation  at  the 
site  of  infusion  has  possibly  been  overestimated.  Since  we  began  to 
study  the  effect  of  a  simple  saline  infusion,  and  particularly  one  con- 
taining adrenalin  and  digalen,  we  have  observed  thrombosis  in  almost 
every  case  in  which  a  medicated  infusion  was  employed,  but  have  never 
seen  a  consecutive  pulmonary  embolus.  In  fact,  the  occurrence  of  em- 
bolism, except  from  a  thrombus  in  the  upper  extremity,  appears  to  be 
very  rare.  The  intravenous  administration  of  drugs,  which  has  become 
such  a  popular  method  of  treatment,  would  certainly  have  suffered  a 
severe  check  if  it  were  associated  with  any  appreciable  danger  of  em- 
bolism. If  these  minor  thromboses  which  occur  in  the  veins  of  the  arm 
were  dangerous,  the  infusion  of  saline  solution  containing  digalen  or 
adrenalin,  which  is  now  so  frequently  employed  and  is  generally  recom- 
mended as  free  from  danger,  would  have  to  be  abandoned  altogether, 
and  I  am  sure  that  no  one  has  any  intention  of  robbing  us  of  these  very 
powerful  therapeutic  aids.  Nor  have  we  any  knowledge  of  unfavorable 
results  from  this  method  which  would  induce  us  to  discard  it.  The 
same  thing  applies  to  the  so-called  dangers  attending  the  adminstration 
of  ether  with  saline  solution;  they  are  inconsiderable,  in  spite  of  the  fact 
that  ether,  like  digalen,  adrenalin,  and  other  drugs,  is  in  a  certain  sense 
injurious  to  the  vessel  walls.  The  fact  that  it  has  been  possible,  by 
further  improvement  of  the  technic,  to  minimize  or  even  completely 
eliminate  thrombosis  in  intravenous  anesthesia  renders  the  method 
even  more  free  from  danger. 

As  for  the  value  of  saline  infusion  itself,  we  are  ardent  adherents 
of  this  therapeutic  procedure  and  believe  it  has  saved  many  lives. 
We  use  it  frequently  in  a  large  number  of  cases,  and,  when  necessary, 
have  injected  as  much  as  18  liters  within  twenty-four  hours,  not  only 
without  injuring  the  patient,  but,  as  we  believe,  with  the  result  of 
saving  life  in  many  instances.  It  is  our  practice,  whenever  edema 
appears  below  the  lower  eyelids  and  in  the  sclera,  to  interrupt  the  ad- 
ministration of  saline  solution  temporarily,  and  we  follow  the  same 
rule  in  intravenous  anesthesia.  The  quantity  which  can  be  injected 
depends,  of  course,  upon  the  strength  of  the  individual,  and  is,  there- 
fore, extremely  variable.  This  is  the  most  important  point  in  this 
method  of  anesthesia.  While  in  the  case  of  a  greatly  reduced  indi- 
vidual, with  desiccated  tissues  that  are  greedy  for  water,  relatively  large 
quantities  of  fluid  can  be  injected,  the  limit  beyond  which  the  infusion 
may  not  be  pushed  is  set  much  earlier  in  vigorous  patients  with  a  well- 
filled  vascular  system. 

The  chief  indication  for  the  intravenous  method,  as  has  been  repeat- 
voL.  VI — 62 
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edly  stated,  is  found  in  the  case  of  cachectic,  emaciated,  and  feeble 
individuals  after  severe  hemorrhage  (ectopic  gestation,  injuries,  and  the 
like),  and  in  patients  who  have  been  exhausted  by  acute  disease,  such 
as  peritonitis.  Another  indication  based  on  technical  grounds  is 
found  in  operations  on  different  parts  of  the  neck  and  head,  and  I  do  not 
believe  that  any  other  method  of  anesthesia  is  capable  of  giving  such 
favorable  results  in  this  type  of  cases. 

In  vigorous  individuals  the  inhalation  method  is  to  be  preferred. 
In  the  presence,  however,  of  the  above-mentioned  technical  indications, 
namely,  an  operation  on  the  head  or  neck,  if  the  method  is  to  be  em- 
ployed at  all,  it  should  be  done  with  great  care  and  the  mixture  injected 
into  the  vein  very  slowly.  Contraindications  are  found  in  arterio- 
sclerosis, which  is  usually  accompanied  by  a  high  blood-pressure,  severe 
myocarditis,  and  general  plethora.  Cardiac  or  pulmonary  complica- 
tions have  never  followed  the  employment  of  infusion-anesthesia,  with 
the  exception  of  1  case,  in  which  an  already  existing  pulmonary  and 
laryngeal  tuberculosis  was  apparently  made  worse.  In  a  case  of 
amyloid  kidney  the  quantity  of  albumin  excreted  during  the  first  few 
days  following  operation  was  slightly  increased,  but  in  all  other  cases 
the  urine  was  always  free  from  albumin,  blood,  or  renal  constituents. 
In  a  considerable  number  of  cases  a  venesection  was  done  on  the  patient 
immediately  after  the  operation,  the  blood  being  drawn  from  the 
basilic  vein  on  the  opposite  side.  Neither  microscopic  nor  spectroscopic 
changes  in  the  red  blood-cells  or  in  their  tingibility  or  in  the  hemoglobin 
content  were  found.  This  may  be  due  to  the  fact  that  the  5  per  cent, 
ether  mixture  does  not  develop  its  full  effect,  because  only  4  per  cent, 
of  ether  is  soluble  in  water  to  begin  with,  and  because  part  of  it  escapes 
from  the  open  vessel  used  in  the  infusion,  or,  if  the  vessel  is  covered, 
collects  above  the  level  of  the  fluid.  This  can  be  demonstrated  by  hold- 
ing a  burning  match  over  the  vessel,  when  the  ether  will  at  once  begin 
to  burn  with  a  steady  flame.  It  is  probable  that  the  solution  which 
finally  enters  the  vein  does  not  contain  more  than  3^  per  cent,  of  ether. 
Furthermore,  it  is  probable  that  most  of  the  injected  ether  is  directly 
excreted  by  the  lungs,  as  is  indicated  by  the  odor  of  the  breath  imme- 
diately after  the  anesthesia  is  begun. 

Even  at  the  time  of  the  patients'  discharge  and  during  protracted 
convalescence,  during  which  they  were  under  constant  ol)servatiou, 
no  changes  could  ever  be  demonstrated  which  could  be  in  any  way  at- 
tributed to  the  effect  of  the  method.  The  patients  find  the  anesthesia 
extremely  pleasant;  headache,  vomiting,  and  other  unpleasant  after- 
effects were  never  observed.  The  patients  often  asked  of  their  own  ac- 
cord to  be  anesthetized  "  through  the  arm,"  having  learned  about  its 
agreeable  effect  from  their  neighVwrs  in  the  ward.  In  5  instances 
intravenous  anesthesia  was  employed  twice  in  succession  on  the  same 
patients  at  their  own  particular  request. 

Technic. — In  the  actual  administration  of  intravenous  anesthesia, 
just  as  in  lumbar  anesthesia,  experience  plays  a  very  important  part, 
and  I  have  already  called  attention  to  the  improvement  effected  in  the 
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method  by  Mr.  Schmitz-Peiffer,  which  has  had  the  effect  of  practically 
eliminating  clotting  in  our  more  recent  cases.  All  patients  up  to  the 
age  of  about  sixty-three  receive  before  the  operation  |  mg.  (y^o  g^.) 
of  scopolamin  and  1  eg.  {^  gr).  of  morphin,  which  is  the  customary  dose, 
and  this  is  given  whether  inhalation  or  any  other  form  of  ether-anes- 
thesia is  employed.  While  in  partial  anesthesia,  the  patient  is  placed 
on  the  operating-table,  the  eyes  are  covered,  and  under  customary  anti- 
septic precautions  the  median  basilic  vein  is  exposed  and  the  cannula 
introduced  as  when  saline  infusion  is  administered.  In  order  to  avoid 
clotting  as  much  as  possible  we  endeavored  to  maintain  a  continuous 
stream,  because  it  seemed  to  us  that  the  chief  cause  of  thrombus  forma- 
tion was  to  be  sought  in  the  manner  of  giving  the  ether  only  as  it  was 
needed,  that  is,  intermittently,  according  to  Burkhardt's  original 
method.  To  obviate  this  we  employ  two  separate  vessels,  one  of  them 
containing  the  ether  and  saline  solution,  the  other  a  4.1  per  cent, 
physiologic  saline  solution.  The  rubber  tubes  from  these  vessels  are 
joined  and  attached  to  a  Y-shaped  piece  of  glass  tubing,  one  branch  of 
which  is  connected  by  means  of  a  rubber  tube  with  a  cannula  and  fitted 
with  a  stop-cock  that  can  be  easily  regulated.  This  stop-cock  makes 
it  possible  to  inject  very  small  quantities  of  fluid  with  absolute  uni- 
formity. For  instance,  after  a  sufficient  quantity  of  the  ether  mixture 
has  been  given  to  produce  a  satisfactory  anesthesia,  the  ether  mixture 
is  shut  off  with  a  clamp,  and  physiologic  salt  solution  is  slowly  injected 
until  the  reappearance  of  reflexes  again  calls  for  the  use  of  the  ether 
mixture.  The  tube  supplying  the  saline  solution  is  then  closed,  and  that 
connected  with  the  ether  mixture  turned  on. 

This  arrangement  permits  a  constant  anesthetization  with  accurate 
dosage,  as  the  vessels  are  graduated  and  the  quantity  of  fluid  used 
can  be  accurately  read  off  at  any  moment.  In  addition,  the  velocity 
of  the  stream  that  enters  the  vein  can  be  accurately  regulated  by  means 
of  a  stop-cock. 

After  ten  minutes  in  most  cases,  or,  in  very  leeble  patients,  after 
only  four  or  five  minutes  and  the  injection  of  from  100  to  300  gm. 
(containing  4  to  5  gm.  of  ether),  the  stage  of  tolerance  is  established  and 
the  operation  can  be  begun.  No  symptoms  of  excitement  beyond  very 
slight  efforts  to  push  things  away  are  observed  as  a  rule.  In  only  1  case, 
that  of  a  young  man  twenty-four  years  of  age  who  had  been  frequently 
anesthetized  before,  the  stage  of  excitement  was  so  severe  that  the 
method  had  to  be  abandoned.  In  the  case  of  3  other  patients  who  were 
unusually  excitable  a  small  quantity  of  chloroform  was  first  adminis- 
tered, after  which  intravenous  anesthesia  was  carried  on  to  the  end 
without  further  interruption. 

During  our  first  trials,  before  we  employed  the  continuous  method, 
we  twice  saw  a  slight  cyanosis,  and  once  a  degree  of  asphyxia  which 
required  artificial  respiration.  In  all  probability  too  much  ether  had 
been  introduced  into  the  organism  at  once  in  these  cases,  owing  to  our 
lack  of  experience,  and  this  w^as  the  cause  of  the  accidents.  The 
cyanosis  disappeared  at  once  after  the  ether  mixture  was  shut  off.     I 
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mention  this  especially  in  view  of  Dumont's  contention  that  in  intra- 
venous, as  well  as  in  inhalation-anesthesia,  it  is  quite  possible  to  inter- 
rupt the  administration  of  the  anesthetic  at  once  when  the  slightest 
alarming  symptom  makes  its  appearance.  The  rest  of  our  anesthetiza- 
tions  were  carried  on  with  remarkable  freedom  from  disturbance. 
The  respirations  were  uniformly  good  and  the  pulse  was  usually  increased 
in  force  by  the  introduction  of  fluid.  No  accidents  except  the  above- 
mentioned  slight  disturbances  were  observed. 

It  was  in  a  case  of  carcinoma  of  the  cardiac  end  of  the  stomach  in  a 
greatly  emaciated  individual,  in  which  an  extensive  resection  of  the 
stomach  had  to  be  performed  in  addition  to  the  removal  of  the  cardia 
or  rather  a  portion  of  the  esophagus  10  cm.  in  extent,  that  we  used  this 
method  for  the  longest  time.  Within  the  space  of  two  hours  and  twenty 
minutes  17  c.c.  of  the  ether  mixture  or  85  gm.  of  ether  were  introduced. 
I  believe  that  the  favorable  result  in  this  severe  operation  and  the 
patient's  recovery  after  resection  of  a  carcinomatous  cardia  were 
chiefly  attributable  to  the  stimulating  effect  of  the  intravenous  method. 

In  another  case  in  which  a  tumor  at  the  base  of  the  skull  was  removed, 
and  temporary  resection  of  the  upper  jaw  was  performed,  900  c.c.  of  the 
ether  mixture,  equivalent  to  45  gm.  of  ether  (in  reality  only  31.5  gm.), 
were  used  in  the  space  of  one  hour  and  forty-five  minutes. 

Our  results  "vvith  intravenous  ether-anesthesia  were  so  favorable 
that  we  did  not  resort  to  the  use  of  isopral  and  hedonal,  with  which 
Burkhardt  and  Feodruff  obtained  such  good  results. 

In  the  light  of  our  experience,  intravenous  ether-anesthesia  is  a 
method  which,  providing  the  indications  are  properly  observed,  is 
superior  to  any  other  form  of  general  anesthesia  in  a  large  number  of 
cases.  For  many  conditions  it  is  to  be  regarded  as  an  absolutely  ideal 
method  because,  aside  from  the  fact  that  a  small  quantity  of  anesthetic 
is  employed,  it  has  a  distinctly  stimulating  action,  which  cannot  be  said 
of  any  other  method  known  up  to  the  present  time. 
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CHAPTER  CLII. 

SUBARACHNOID   (SPINAL;   ANESTHESIA.^ 

By  Major  J.  W.  Hobart  Houghton,  M.  B.,  B.  Ch.,  D.  P.  H., 

Aldershot,  England. 

The  Definition  and  the  History  of  Spinal  Anesthesia  up  to  1907 
are  given  in  Vol.  V.,  pp.  1082,  1083. 

In  1907  A.  E.  Barker,  of  London,  published  a  report  on  a  series  of 
cases  on  which  he  had  operated  under  spinal  analgesia,  and  gave  a 
full  account  of  a  new  factor  which  he  embodied  in  his  technic.  This 
was  the  force  of  gravity,  acting  on  an  analgesic  solution  of  greater  den- 
sity than  the  spinal  fluid,  by  which  the  height  to  which  the  injected 
solution  extended  in  the  spinal  canal  could  be  controlled  and  its  effects 
localized  to  certain  regions  of  the  spinal  cord. 

This  method  Barker  and  others  following  him  have  now  used  for 
five  years  with  safety  and  success,  and  it  will  be  fully  described. 

ANATOMIC  AND  PHYSIOLOGIC  REMARKS 

The  spinal  cord  in  the  adult  extends  only  to  a  level  with  the  upper 
border  of  the  second  lumbar  vertebra,  when  it  becomes  continuous 
with  the  filum  terminale,  which,  as  a  bundle  of  connective  tissue,  ex- 
tends to  the  termination  of  the  dural  sac  at  the  second  or  third  sacral 
vertebra. 

In  a  child  the  cord  ends  opposite  the  body^of  the  third  lumbar 
vertebra. 

The  arachnoid  sac  into  which  the  injections  are  made  is  a  more  or 
less  wide  lymph-space  surrounding  the  brain  and  spinal  cord. 

Through  the  foramen  of  Magendie  and  the  foramina  lateralia  the 
entire  subarachnoid  space  and  its  contained  cerebrospinal  fluid  are  in 
communication  with  the  ventricles  of  the  brain.     (See  Vol.  V.,  p.  1084.) 

Poisons  dissolved  in  the  cerebrospinal  fluid,  therefore,  through  these 
foramina,  may  gain  access  to  the  inner  lymph-spaces  of  the  brain,  and 
thus  be  brought  in  contact  with  the  vital  nerve-centers,  especially  in  the 
floor  of  the  fourth  ventricle. 

The  arachnoid  does  not  closely  invest  the  spinal  cord,  a  wide  space 
being  left  between  it  and  the  pia.  This  space  is,  however,  incompletely 
divided  into  an  anterior  and  a  posterior  compartment  by  the  ligamentum 
denticulatum.  In  the  posterior  compartment  are  the  sensory  roots; 
in  the  anterior,  the  motor  roots. 

1  Supplementary  to  Chapter  LXXXL,  Vol.  V.,  p.  1082. 
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This  ligament  forms  practically  a  partition  between  the  two  com- 
partments, for,  according  to  experiments  made  by  Donitz,  colored  solu- 
tions (Indian  ink)  injected  into  the  posterior  compartment  do  not 
penetrate  into  the  anterior. 

The  posterior  compartment  is  in  the  cervicodorsal  portion  of  the 
spinal  cord,  subdivided  in  two  halves  by  the  posterior  longitudinal 
ligament. 

From  the  termination  of  the  spinal  cord,  at  the  second  lumbar 
vertebra,  down  to  the  end  of  the  dural  sac  at  the  third  sacral  vertebra, 
the  subarachnoid  sac  is  an  undivided  space,  in  which  the  nerve-roots 
run  to  their  respective  points  of  exit  as  a  bunch  of  nerve-fibers,  the 
Cauda  equina,  which  nearly  fills  the  entire  space. 

At  the  lower  end  of  the  spinal  cord  (conus  medullaris)  and  a  little 
below  it  the  nerve-roots  are  arranged  in  a  right  and  left  bundle,  with 
an  intervening  open  space,  from  2  to  5  mm.  in  width,  on  a  level  with  the 
second  lumbar  vertebra.  Lower  down  the  nerve-roots  are  more  evenly 
spread  out,  filling  the  whole  space,  but  leaving  free  room  for  the  cere- 
brospinal fluid  to  filter  through. 

In  the  Cauda  equina  the  motor  roots  are  situated  in  the  anterior 
portion  and  the  sensory  roots  in  the  posterior. 

The  arachnoid  is  onlv  separated  by  a  verv  small  space  from  the  dura. 
(Vol.  v.,  p.  1085.) 

Upon  the  outer  surfaces  of  the  dura,  in  the  epidural  space,  especially' 
at  the  sides,  are  rich  venous  plexuses  and  loose  adipose  tissue. 

The  distance  from  the  skin  to  the  subarachnoid  space  is,  in  the  lum- 
bar region,  generally  from  4  to  6  cm.,  but  in  men  with  well-developed 
muscles  it  may  reach  a  depth  of  from  7  to  8  cm.,  and  in  fat  persons,  even 
to  10  cm. 

As  to  the  size  of  the  spaces  between  the  arches  of  the  lumbar  ver- 
tebra, the  third  and  fourth  are,  as  a  rule,  larger  than  the  first  and  sec- 
ond, while  the  fifth  is  narrower  from  above  downward,  but  wider  from 
side  to  side. 

In  abnormal  cases  the  spinous  processes  of  the  lumbar  vertelira? 
may,  however,  cover  each  other  in  a  tile-like  manner,  rendering  the  in- 
troduction of  a  needle  impossible. 

Strong  flexion  of  the  lumbar  spine  increases  the  height  of  the  inter- 
space. 

The  cerebrospinal  fluid  is  nearly  as  clear  as  water,  very  poor  in  al- 
bumin, with  a  specific  gravity  of  1.007.  The  quantity,  according  to 
Key  and  Retzius,  is  normally  from  50  to  150  c.c. 

The  pressure  in  the  lumbar  region  is,  in  the  recumbent  position, 
equal  to  from  60  to  100  mm.  of  water. 

Changes  in  posture  affect  to  a  high  degree  the  position  of  the  cere- 
brospinal fluid. 

If  a  coloring  substance  in  solution  be  injected  in  the  lumliar  region, 
followed  by  a  high  Trendelenburg  posture,  the  coloring-mattor  will 
appear  at  the  base  of  the  brain. 

The  importance  of  this  relative  mobility  of  the  cerebrospinal  Huid  is 
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very  plain,  if  one  considers  that  the  local  anesthesia  used  in  the  in- 
jection may  be  diffused  through  the  entire  volume  of  the  fluid,  and  so 
carried  along  the  spinal  cord  to  the  brain. 

It  is  particularly  important  that  the  poison  should  not  reach  the 
vital  centers  in  a  condition  of  concentration. 

In  order  to  prevent  such  a  diffuse  poisoning  of  the  entire  cerebro- 
spinal fluid,  and  to  be  able  to  tell  precisely  which  point  is  being  exposed 
to  the  effect  of  the  anesthetic,  Barker  employs  for  injection  only  those 
solutions  which  are  heavier  than  the  cerebrospinal  fluid. 

If,  moreover,  by  the  addition  of  a  suitable  substance  a  different 
viscosity  be  given  to  the  solution  to  be  injected,  this  will  with  difficulty 
mix  with  the  cerebrospinal  fluid,  and,  just  as  a  heavy  mass  of  oil  easily 
changes  place  in  a  tube  filled  with  a  lighter  fluid,  and  always  stays  at  the 
most  dependent  point,  so,  by  changing  the  posture  of  the  patient,  one 
will  always  be  able  to  calculate  at  which  particular  point  the  local  anes- 
thetic is  being  deposited,  and,  above  all,  by  the  very  posture  to  prevent 
the  poison  from  reaching  the  cervical  region  of  the  cord  en  masse. 

ANESTHETICS. 

Cocain  was  the  anesthetic  first  used  in  spinal  anesthesia,  but  from 
the  start  it  proved  so  dangerous,  and  the  anesthesia  was  attended  by  so 
many  serious  complications,  that  the  search  for  other  agents  was  soon 
begun.  Leaving  out  of  consideration  those  agents  which  have  been 
tried,  but  have  been  found  to  be  unsatisfactory  or  too  dangerous,  we 
will  now  mention  only  those  which  are  at  present  in  use. 

Tropacocain  was  discovered  in  1891  by  Giesel,  and  was  first  physio- 
logically tested  by  Chadburne  of  Boston.  It  is  readily  soluble  in  water, 
making  a  neutral,  non-irritating  solution.  The  solution  will  withstand 
sterilization  by  boiling.  It  is  one-third  as  poisonous  as  cocain,  and  acts 
as  a  vasodilator.  The  anesthesia  occurs  sooner  than  with  cocain,  and 
lasts  longer.  It  should  not  be  used  with  suprarenal  preparations  as  it 
counteracts  their  effect. 

The  usual  dose  is  from  0.02  to  0.05  or  0.06  gm.  Stovain  was 
synthetically  produced  by  Fourneau  in  1904,  and  was  first  used  in 
spinal  anesthesia  by  Chaput.  It  is  readily  soluble  in  water,  of  a  feebly 
acid  reaction,  and  possesses  noteworthy  antiseptic  properties.  The 
solution  may  be  sterilized  by  boiling. 

It  has  a  vasodilator  action  and  is  somewhat  irritating  to  the  tissues. 
The  usual  dose  is  from  0.03  to  0.05  or  0.06  gm. 

Novocain  was  produced  synthetically  by  Einhorn  and  Uhlf elder  in 
1905.  It  is  readily  soluble  in  water,  making  a  neutral  solution.  It 
may  be  heated  to  120°  C.  without  decomposition. 

The  dose  of  novocain  is  double  that  of  stovain,  while  its  effect  is 
neither  so  deep  nor  so  lasting. 

In  spinal  anesthesia,  besides  using  the  least  dangerous  anesthetic,  it 
is  also  of  importance  to  employ  the  anesthetic  in  such  a  form  as  will  do 
the  least  amount  of  injury  to  the  tissues. 

In  this  respect  the  tonicity  of  the  injected  fluid  is  not  such  a  vital 
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factor  in  the  spinal  canal,  in  comparison  with  the  necessity  of  an  iso- 
tonic fluid  for  injection  in  local  anesthesia. 

The  relation  of  the  various  agents,  however,  in  regard  to  this  par- 
ticular question  is  apparent  from  a  table  by  Barker,  giving  the  specific 
gravity  and  the  freezing-point  of  the  respective  substances : 

Specific  gravity.      Freezing-point. 

Novocain,  5  per  cent,  solution 1.0090  0.5.55 

Tropacocain,  5  per  cent,  solution 1.0106  0.545 

Stovain,  5  per  cent,  solution 1.0064  0.585 

Cerebrospinal  fluid 1 .0070 

Whether  or  not  a  suprarenal  preparation  should  be  added  to  the 
anesthetic  solution  is  a  question  which  has  now  been  settled. 

In  local  anesthesia  the  suprarenal  preparations  are  of  great  value, 
inasmuch  as  they  prevent  the  rapid  absorption  of  the  injected  substance 
and  thus  alloAv  the  drug  to  act  more  powerfullj'  upon  the  infiltrated  area. 

In  spinal  anesthesia  the  conditions  are  quite  different.  Here  the 
anesthetic  solution  is  deposited  in  a  large  lymph-space,  and  to  "incar- 
cerate" the  drug  by  the  addition  of  a  vasoconstrictor  (e.  g.,  adrenalin) 
is  out  of  the  question. 

Our  choice  of  drugs  lies  then  between  tropacocain  and  stovain,  and 
each  has  advocates  who  claim  some  particular  advantage  in  the  use  of 
their  favorite. 

My  own  experience  leads  me  to  the  conclusion  that  there  is  little  or 
no  difi^erence  to  be  found  in  their  effects.  The  depth  and  duration  of 
the  analgesia  produced  by  similar  closes  of  either  drug  are  practically 
the  same,  while  complications,  such  as  headache  or  nausea,  are  not  more 
frequent  after  the  use  of  one  than  of  the  other. 

Of  almost  as  great  importance  as  the  choice  of  a  drug  is  the  question 
of  the  density  of  the  injected  fluid  in  comparison  wdth  that  of  the  cere- 
brospinal fluid.  This  subject  was  carefully  worked  out  by  Barker  in 
1907,  and  his  conclusions  are  here  summarized. 

There  are  only  three  ways  by  which  an  analgesic  solution,  injected 
through  the  second  lumbar  interspace,  can  make  its  direct  effect  felt 
in  the  middorsal  region  or  even  higher,  as  is  sometimes  the  case  in  this 
procedure.  These  are  either  (1)  by  slow  chffusion;  (2)  by  a  shifting 
upward  of  the  whole  column  of  cerebrospinal  fluid  in  which  it  is  sus- 
pended; (3)  by  gravitation,  if  the  injected  compound  be  heavier  than 
the  liquor  spinalis. 

Within  the  subarachnoid  space,  while  we  are  precluded  from  in- 
jecting above  the  second  lumbar  interspace,  it  is  still  desirable  in  many 
cases  to  affect  the  nerve-roots  or  cord  as  high  as  the  middorsal  region. 
This  can  only  be  accomplished  in  one  of  the  Avays  indicated  above,  modi- 
fied, of  course,  more  or  less  by  their  combinations. 

(1)  Diffusion  alone  of  one  fluid  in  another  is  a  slow  process,  and  is 
unlikely  to  be  the  mode  by  which  the  injected  fluid  is  spread  in  this 
procedure. 

(2)  Bier  and  his  followers  have  aimed  at  shifting  the  injected 
compound  upward  or  downward  with  the  whole  mass  of  the  liquor 
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spinalis  by  raising  or  depressing  the  pelvis.  That  the  spinal  fluid  does 
recede  toward  the  head  on  elevation  of  the  pelvis  is  undoubted,  but  it 
is  difficult  to  imagine  that  it  recedes  to  such  an  extent  as  to  carry  with  it 
a  mass  of  fluid  lighter  than  itself  the  distance  from  the  second  lumbar  to 
the  fifth  dorsal  vertebra,  some  8  or  10  inches. 

.  It  is  probable  that  with  such  a  fluid  as  he  has  used,  the  specific 
gravity  of  which  is  1.0058,  suspended  in  the  liquor  spinalis,  with  a 
specific  gravity  of  1.007,  what  was  achieved  by  elevation  of  the  pelvis  was 
rather  a  more  rapid  diffusion  of  the  injected  fluid,  due  to  the  consequent 
oscillation  of  the  liquor  spinalis.  This  rapid  diffusion  would,  of  course, 
dilute  the  injection,  and  might  carry  it  higher  than  was  desirable. 

(3)  There  remains,  then,  the  third  possibility,  namely,  the  action  of 
gravity. 

This  force  may  affect  an  injected  fluid  of  greater  density  than  the 
liquor  spinalis,  and  carry  it  through  the  latter  to  the  most  dependent  part 
of  the  canal.  Thus,  a  heavier  solution  may  behave  quite  differently 
from  one  of  lesser  density  when  injected  into  the  spinal  sac.  It  is  easy 
to  observe  the  behavior  of  one  fluid  injected  slowly  into  another  if  the 
fluid  be  colored  with  an  anilin  dye.  If  both  have  the  same  tempera- 
ture and  specific  gravity,  the  injected  fluid  forms  at  first  a  distinct  colored 
cloud,  which  slowly  diffuses  through  the  mass  into  which  it  enters  if  the 
latter  be  in  a  state  of  rest. 

On  the  other  hand,  if  the  injected  fluid  has  the  same  temperature, 
but  a  greater  specific  gravity,  it  sinks  rapidly  in  a  definite  stream  to  the 
bottom  of  the  second  fiuid,  and  remains  there  as  a  distinct  stratum 
without  diffusion  for  a  period  proportionate  to  its  density  and  viscosity. 
A  consideration  of  these  points  shows  that  if  we  aim  at  localizing  a 
spinal  injection  to  any  particular  region  of  the  cord,  we  can  utilize  the 
force  of  gravity  acting  upon  an  injected  compound  of  greater  density 
than  the  cerebrospinal  fluid.  Thus,  the  heavier  injection  sinks  to  the 
lowest  part  of  the  canal,  independently  of  any  displacement  of  the  liquor 
spinalis.  Here  it  remains,  more  or  less  undiluted^  in  contact  with  the 
surrounding  structures. 

A  5  per  cent,  solution  of  tropacocain  has  a  specific  gravity  of  1.0106, 
which  is  considerably  higher  than  the  specific  gravity  of  the  cerebro- 
spinal fluid,  1.007. 

This  probably  accounts  for  the  undoubted  success  which  has  attended 
the  use  of  this  compound.  A  5-per  cent,  solution  of  stovain  in  distilled 
water  has  a  specific  gravity  of  1.0064  and  a  freezing-point  of  0.0585°  C. 
This  solution  is  lighter  than  the  cerebrospinal  fluid,  and  will  not  gravi- 
tate, but  will  slowly  diffuse  at  the  place  of  injection.  We  cannot,  there- 
fore, expect  to  obtain  exactly  uniform  results  if  we  employ  solutions  of 
widely  different  densities.  A  failure  to  appreciate  this  may  largely 
account  for  the  irregularities  which  have  been  reported  in  the  action 
of  these  drugs. 

To  raise  the  specific  gravity  of  the  stovain  solution  Barker  has  added 
5  per  cent,  of  glucose  to  the  injected  fluid,  so  that  a  solution  containing 
5  per  cent,  stovain  plus  5  per  cent,  glucose  and  aqua  destillata  (90  per 
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cent.)  has  a  specific  gravity  of  1.0230.  This  solution  is  heavier  than  the 
cerebrospinal  fluid,  and  will,  on  injection,  gravitate  to  the  lowest  portion 
of  the  spinal  canal.  The  glucose  has  no  irritating  effect  when  thus 
injected,  and,  beyond  rendering  the  solution  sUghtly  viscid  and  thus 
helping  localization,  its  addition  has  little  or  no  action  on  the  contents 
of  the  canal. 

With  such  a  solution  of  comparatively  high  density  and  viscid  char- 
acter, diffusion  and  consequently  dilution  of  the  stovain  is  limited. 
Thus,  a  smaller  dose  can  produce  a  full  effect,  and  the  drug,  by  means  of 
gravity,  be  so  localized  as  to  exert  its  specific  action  at  the  desired  level 
of  the  cord. 

TECHNIC. 

For  use  in  spinal  analgesia  the  "Record"  syringe  of  2-c.c.  capacity 
is  certainly  the  best.  The  needle  has  a  close-fitting  stylet,  and  the  point 
is  oblique  and  hollow,  so  as  to  secure  sharpness  without  too  much  length- 
ening of  the  terminal  opening.  As  the  operator  is  dealing  with  very 
small  amounts  of  injection  fluid,  and  the  loss  of  2  or  3  drops  would 
make  a  considerable  difference  to  the  extent  of  the  analgesia,  a  means  has 
been  devised  by  Barker  to  ensure  the  delivery  of  all  the  injection  com- 
pound through  the  point  of  the  needle. 

This  consists  of  a  second  cannula,  slender  enough  to  fit  the  first 
hollow  needle  loosely  and  long  enough  to  project  beyond  its  point  about 
1  mm.  when  pushed  home.  This  cannula  is  attached  to  the  syringe, 
which  is  filled  with  the  solution  through  it.     (Vol.  V.,  p.  1095.) 

Our  next  consideration  is  how  to  pierce  the  lumbar  dural  sac  with  the 
point  of  a  needle,  and  through  it  inject  our  analgesic  solution  below  the 
level  of  the  spinal  cord. 

The  configuration  of  the  bones  below  the  fourth  lumbar  spine  makes 
a  needle  puncture  here  a  matter  of  great  difficulty,  so  that  our  choice 
of  a  puncture  spot  is  restricted  to  the  second  or  third  interspaces  of  the 
lumbar  vertebrae.  Here  the  sac  can  be  reached  between  the  laminae,  or 
the  needle  can  be  thrust  exactly  in  the  middle  line  between  the  second 
and  third  or  third  and  fourth  spines. 

It  is  now  generally  acknowledged  that  puncture  in  the  middle  line 
is  the  easiest  and  safest  method.  Here  the  puncture  is  least  painful 
and  there  is  less  risk  of  wounding  any  nerve  structure  or  vessel  if  the 
needle  is  kept  true  to  the  middle  line  and  only  just  penetrates  the  dural 
sac  completely.  At  either  side  there  is  a  possibility  of  touching  the 
strands  of  the  cauda  equina. 

Besides  this,  any  small  amount  of  fluid  injected  in  the  middle  line 
can  spread  freely  through  the  liquor  spinalis,  whereas,  if  delivered  among 
the  nerves  of  the  cauda  equina  on  either  side,  it  may  be  entangled  there, 
and  tend  to  pass  upward  or  downward  in  their  interstices  on  that  side 
only,  and  so  fail  to  reach  the  general  cavity  of  the  spinal  sac.  This  may 
produce  an  effect  too  low  for  the  contemplated  operation  or  a  one-sided 
analgesia.  The  middle  line,  therefore,  is  the  preferal;)le  site  for  the 
entrance  of  the  hollow  needle.     Here  the  analgesia  compound  passes 
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freely  into  the  spinal  fluid  and  can  move  unhindered  upward  or  down- 
ward from  the  point  of  entry.     (Vol.  V.,  p.  1096.) 

A  convenient  guide  to  the  site  of  injection  is  the  fourth  lumbar  spine, 
which  is  on  a  level  with  the  highest  point  of  the  iliac  crests;  a  line  joining 
these  two  points  across  the  back  will  indicate  this  spine.  (Vol.  V.,  p. 
1097.) 

The  hollow  needle  is  thrust  through  the  skin  just  above  this  or  the 
third  spine,  and  its  point  aimed  straight  forward  and  a  little  upward. 
If  this  is  accurately  done,  no  difficulty,  as  a  rule,  is  experienced  in  reach- 
ing the  middle  of  the  dural  sac.  In  some  very  stout  people  the  spine 
may  be  difficult  to  feel  with  the  finger,  and  the  point  of  the  needle  may 
strike  bone;  its  upward  slant  is  then  changed  and  the  needle  point 
thrust  in  a  lower  direction.  This  usually  suffices  to  pass  the  spine  with- 
out the  necessity  of  a  fresh  skin-puncture  if  the  back  has  been  well 
rounded  in  order  to  obtain  the  greatest  amount  of  separation  between  the 
lumbar  spines.  With  a  little  practice  lumbar  puncture  becomes  quite 
easy,  though  in  early  attempts  some  difficulty  may  be  encountered. 

Whether,  during  the  puncture,  the  patient  should  sit  on  the  edge 
of  the  table,  with  the  back  rounded  to  its  maximum,  or  lie  on  his  side 
with  the  knees  well  drawn  up,  depends  on  the  site  of  the  operation  and 
the  height  of  the  required  anesthesia.  Spinal  puncture  is  certainly 
easier  in  the  first  position. 

To  illustrate  the  procedure,  let  us  take  a  case  requiring  operation  for 
inguinal  hernia  on  the  right  side,  with  possibly  some  omentum  in  the 
sac.  Here  we  must  aim  at  obtaining  analgesia  up  to  the  ensiform  carti- 
lage, which  means  that  the  analgesic  solution  must  be  brought  into  con- 
tact with  the  nerve-roots  as  high  as  the  sixth  dorsal  vertebra. 

The  needle,  cannula,  and  syringe  are  boiled  for  ten  minutes  in  plain 
water  to  ensure  their  sterility.  When  cool,  the  cannula  is  fitted  to  the 
nozzle  of  the  syringe.  One  of  Billon's  "ampoules,"  containing  the 
sterile  stovain — glucose  solution — is  now  taken  and  the  end  is  broken 
off.  The  cannula  is  introduced  through  the  broken  end  and  the  fluid 
is  drawn  up  into  the  syringe.  Bubbles  are  dislodged,  and  all  fluid 
except  the  required  dose  is  expelled,  and  the  syringe  is  laid  aside  on  a 
sterilized  towel.  The  patient  has  meanwhile  been  placed  on  the  opera- 
ing-table  and  his  confidence  established  by  a  few  words. 

The  skin  over  his  lumbar  region  has  been  previously  cleansed  as 
carefully  as  the  area  for  operation.  The  position  of  the  patient  on 
the  table  now  demands  the  operator's  attention.  For  an  operation  on 
the  right  side  of  the  body  he  is  placed  lying  on  that  side,  so  that  the 
nerves  to  that  region  may  be  most  deeply  affected.  His  head  and  neck 
are  raised  on  pillows,  and  to  ensure  that  the  analgesic  solution  reaches 
the  sixth  dorsal  segment  the  buttocks  are  raised  by  a  padded  1-inch 
board,  placed  under  his  right  trochanter.  This  raises  his  pelvis  about 
1  inch,  or  sufficiently  high  to  cause  the  sixth  dorsal  vertebra  to  be  the 
most  dependent  part  of  his  spinal  column. 

Great  care  must  be  taken  that  the  head  and  neck  are  sufficiently 
raised  to  prevent  the  injected  fluid  from  running  higher. 
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His  knees  are  now  flexed  on  his  abdomen,  and  his  back  rounded  as 
much  as  possible  in  the  lumbar  region.  The  skin  is  finally  cleansed 
and  a  sterile  towel  is  laid  across  the  pelvis,  through  which  the  iliac  crests 
are  felt  and  the  fourth  lumbar  spine  determined.  The  skin  on  either 
side  of  the  selected  interspace  (second  or  third  lumbar)  is  then  steadied 
by  two  fingers,  and  the  needle,  with  stylet  in  position,  is  sharply  thrust 
through  the  integument  in  the  middle  line  to  a  depth  of  1  inch.  The 
stylet  may  now  be  withdrawn. 

The  needle  is  then  pushed  firmly  through  the  interspinous  ligaments 
until  the  dural  sac  is  punctured,  when  the  spinal  fluid  flows  out  in  rapid 
drops  or,  more  rarely,  in  a  continuous  stream.  This  flow  of  cerebro- 
spinal fluid  is  most  important,  as  it  is  our  only  guarantee  that  the  sac 
has  been  reached  by  the  needle.  If  the  drops  come  slowlj',  the  needle 
point  may  not  be  completely  within  the  sac;  it  should  then  be  rotated 
on  its  long  axis,  when  a  faster  flow  usually  issues  from  the  stem. 


Fig.  493. — Position  of  Patient  fok  Injection  in  Operation  for  Right  Inguinal  Hernia. 

The  head  and  pelvis  are  raised  so  that  the  sixth  dorsal  vertebra  is  the  most  dependent  part  of  the 
column.     The  dorsal  and  lumbar  spines  are  dotted. 


In  no  case  should  the  analgesic  solution  be  injected  until  the  flow 
of  spinal  fluid  is  satisfactory-. 

When  2  or  3  c.c.  of  liquor  spinalis  have  escaped  into  a  measuring  glass 
the  slender  cannula  attached  to  the  loaded  syringe  is  inserted  through 
the  hollow  needle  and  pushed  gently  home;  the  measured  solution  is 
then  injected  into  the  sac  by  a  slow  thrust  of  the  piston.  The  needle, 
cannula,  and  syringe  are  now  rapidly  withdrawn  together  and  the 
puncture  is  covered  with  sterile  plaster.  Throughout  this  procedure  the 
patient  is  lying  on  his  right  side,  and  the  position  is  still  maintained  for 
two  or  three  minutes. 

By  this  time  the  solution  has  gravitated  to  the  most  dependent  pait 
of  the  spinal  canal  and  produced  its  analgesic  effect  on  the  side  on  which 
he  is  h'ing. 

The  height  of  the  analgesia  is  now  noted,  and,  if  satisfactory,  the 
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patient  is  gently  rolled  on  to  his  back,  when  the  left  side  of  his  body  be- 
comes quickly  analgesic.     The  board  elevating  his  pelvis  may  now  be 


\ 


/ 


Fig.  494. — The  Needle  of  Syringe  in  Position  After  the  Injection  has  Been  Completed  in 
AN  Operation  for  Right  Inguinal  Hernia. 
The  elevation  of  head  and  pelvis  are  here  seen. 

removed.     As  a  rule,  two  minutes  elapse  after  the  injection  before  the 
patient  feels  a  numbness  in  his  feet,  then  the  perineum  becomes  anal- 


FiG.  495.: — Position  of  Patient  During  Injection  for  Operation  on  Hemorrhoids. 
The  lower  towel  half  covers  the  fourth  lumbar  spine. 


gesic,  and  later  the  trunk,  as  high  as  the  nerve-supply  reached  by  the 
injection. 


990 


SUBARACHNOID    (sPINAl)    ANESTHESIA. 


A  screen  should  now  be  placed  in  front  of  the  patient,  as  it  is  seldom 
desirable  that  he  should  see  the  manipulations  of  the  operator,  and  if 
possible  an  assistant  or  nurse  should  converse  with  him,  and  so  distract 
his  attention  from  the  matter  in  hand.  At  the  conclusion  of  the  opera- 
tion the  patient  should  be  gently  lifted  into  bed,  with  his  head  and  shoul- 
ders raised. 

For  an  operation  on  the  perineum  a  simpler  process  is  available. 
Here  the  analgesia  is  not  required  at  a  high  level,  so  no  elevation  of  the 
pelvis  is  necessary.  After  completion  of  the  usual  preparations,  the 
patient  is  placed  in  a  sitting  posture  across  the  end  of  the  operating- 
table.  His  feet  rest  on  a  chair,  and  he  is  directed  to  place  his  elbows  on 
his  knees  and  his  head  on  his  hands,  and  so  to  round  his  back  that  the 
greatest  separation  is  obtained  between  the  lumbar  spines.     The  fourth 


Fig.  49b. — An  Operation  for  Right  Inguinal  Hernia,  Showing  the   Screen  in   Position  and 

THE  Head  Elevated. 

lumbar  spine  is  defined,  and  the  needle  thrust  into  the  skin  immediately 
above  it.  When  the  lumbar  sac  is  reached  the  injection  is  carried  out 
as  described,  and  the  patient  is  then  gently  moved  into  the  lithotomy 
position,  with  his  head  and  shoulders  well  raised.  In  two  or  three 
minutes  the  anus  becomes  insensitive  and  its  sphincters  completely 
relaxed,  when  the  operator  can  proceed  to  work. 

A  notable  point  in  this  procedure  is  the  complete  muscular  relaxa- 
tion which  is  obtained  both  after  the  use  of  tropacocain  and  stovain. 
This  is  especially  remarkable  during  anal  and  abdominal  operations. 
The  muscles  are  found  flaccid  and  toneless,  and  there  is  an  entire  ab- 
sence of  that  straining  which  so  frequently  hampers  a  surgeon  in  cases 
where  a  general  anesthetic  is  employed. 

The  most  constant  phenomena  following  an  injcH'tion  of  this  solu- 
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tion  are  a  loss  of  the  knee,  plantar,  and  cremasteric  reflexes,  subjective 
sensations  of  numbness  and  tingling  in  the  feet,  and  analgesia  of  the 
perineum,  feet,  legs,  scrotum,  and  penis,  gradually  rising  on  the  abdomen. 
Loss  of  painful  sensation  appears  before  sensations  of  heat  and  cold 
are  abolished,  while  tactile  sensation  is  the  last  to  disappear  and  the 
first  to  return  as  the  effect  of  the  drug  passes  off. 

During  the  operation,  most  frequently  about  fifteen  minutes  after 
injection,  the  patient  sometimes  becomes  pale  and  sweats,  he  may  be 
nauseated  and  vomit,  but,  as  a  rule,  this  passes  off  in  five  minutes.  The 
pulse-rate  is  usually  slowed  and  the  blood-pressure  lowered.  Respira- 
tory distress,  as  evidenced  by  "air-hunger"  and  inability  to  cough,  is 
sometimes  seen.  This  is  dependent  on  intercostal  paresis  from  high 
analgesia,  but  it  does  not  affect  all  patients  to  the  same  degree,  the 
element  of  nervous  apprehension  being  more  marked  in  some  than  in 
others. 

On  the  return  of  sensation,  the  patient  often  complains  of  a  head- 
ache, which  is  seldom  persistent  or  severe,  and  generally  yields  to  a 
small  dose  of  aspirin.  Vomiting  occasionally  occurs,  but  is  not  pro- 
longed. The  temperature  is  nearly  always  raised  to  100°  F.  for  forty- 
eight  hours,  when  it  returns  to  normal.  Later  seciuelae  have  been  re- 
ported, such  as  paralysis  of  the  ocular  muscles  and  paraplegia,  but  one 
cannot  avoid  the  conclusion  that  such  were  due  to  a  faulty  technic. 

The  stovain-glucose  solution,  recommended  by  Barker,  and  now 
used  by  him  and  others  for  five  years,  is  made  by  Billon,  92  Rue  Vieille 
du  Temple,  Paris.  It  is  issued  in  glass  ampoules,  each  containing 
about  2  c.c.  of  a  5  per  cent,  solution  of  stovain  and  5  per  cent,  of  glu- 
cose. The  filled  ampoules  are  carefully  sterilized  at  110°  C.  before 
being  finally  sealed. 

One  cubic  centimeter  of  this  solution  containing,  as  it  does,  5  centi- 
grams of  stovain,  usually  produces  analgesia  in  two  to  ten  minutes, 
which  lasts  from  fifty  to  sixty-five  minutes  at  the  level  of  the  umbilicus. 
For  a  more  protracted  operation,  1.2  c.c.  of  this  soliltion,  or  6  centigrams 
of  stovain,  may  be  injected. 

LIMITATIONS. 

During  the  first  experimental  years  after  its  introduction  spinal 
analgesia  was  undoubtedly  employed  in  many  places  much  too  exten- 
sively. It  was  used  b}^  many  who,  while  appreciating  its  possibilities, 
yet  lacked  a  knowledge  of  its  limitations.  This  led  to  accidents  and 
disasters  in  its  use  which  were  discouraging  to  its  thoughtful  pioneers. 
With  greater  experience,  however,  and  in  the  hands  of  careful  workers, 
spinal  analgesia  is  now  recognized  as  a  useful  and  safe  method,  by  means 
of  which  operations  on  the  lower  half  of  the  body  may  be  painlessly 
performed. 

A  high  injection  of  stovain,  comlnned  with  strychnin,  has  been 
used  by  Jonnesco  for  operations  on  the  head  and  upper  extremities, 
which  in  his  hands  has  met  with  some  success,  but  in  not  a  few  cases 
very   dangerous   sj^mptoms   have   developed   and   some   deaths   have 
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occurred.  This  method  has  not  recommended  itself  to  surgeons  in  Great 
Britain  and  America. 

Nevertheless,  if  spinal  analgesia  be  only  found  safe  and  of  value  for 
operations  below  the  xiphisternum,  much  has  been  gained  to  surgery. 

Age  and  sex  ofTer  no  bar  to  this  procedure;  it  is  as  suitable  for  women 
as  for  men. 

Rood,  following  Barker's  technic,  uses  spinal  analgesia  as  the 
anesthetic  of  choice  for  nearly  all  operations  on  children,  and  finds  that 
it  is  especially  indicated  in  acute  abdominal  cases,  where  it  gives  most 
complete  relaxation  of  the  abdominal  muscles  and  reduces  shock  to  a 
minimum. 

There  are  dangers,  however,  in  the  use  of  this  method  which  should 
on  no  account  be  overlooked.  The  possibility  of  infecting  the  spinal 
sac  with  septic  organisms  is  always  present.  No  one  should  attempt  this 
procedure  whose  aseptic  technic  is  not  above  suspicion;  such  a  danger 
is  minimized  by  the  simplicity  of  the  apparatus  required  and  the  bac- 
tericidal properties  of  stovain.  The  amounts  of  the  drugs  suitable  for 
injection  are  now  determined,  so  an  overdose  should  be  impossible. 

Should  the  injection  fluid  run  as  high  as  the  cervical  region  there  is 
considerable  danger  of  paralysis  of  the  phrenic  nerve  in  addition  to 
the  intercostals.  This  would  mean  loss  of  respiratory  power,  and  con- 
sequent death,  unless  the  condition  were  promptly'  recognized  and  suc- 
cessfully combated  by  artificial  respiration,  especially  by  the  ]\Ieltzer- 
Auer  method  (page  968),  until  the  paresis  passed  away.  Such  an  acci- 
dent should  not  occur  if  the  patient's  head  and  neck  are  carefully 
raised,  and  kept  elevated  from  the  moment  of  injection  until  sensation 
returns  in  the  feet. 

For  beginners  it  is  inadvisable  to  use  this  method  in  debilitated 
patients  for  severe  operations  on  the  abdomen  requiring  high  analgesia, 
though,  with  experience,  it  may  be  used  as  a  routine  for  all  operations 
on  regions  below  the  umbiUcus,  and  in  many  cases  for  operations  on  the 
stomach,  liver,  and  kidneys. 

The  realization  that  a  painless  operation  can  be  performed  without 
loss  of  consciousness  comes  as  a  boon  to  many  patients,  and,  though 
others  prefer  to  "know  nothing  of  what  is  happening,"  the  majority  of 
those  who  have  had  both  a  general  and  a  spinal  anesthetic  state  their 
preference  for  the  latter. 


CHAPTER   CLIII. 
SURGERY  OF  THE  INFECTIOUS  DISEASES.* 

By  George  E.  Armstrong,  M.  D., 

Montreal. 

Typhoid  Fever.— Since  Vol.  V.  was  published  the  advances  in  the 
surgery  of  many  of  the  infectious  diseases  have  been  considerable,  and  in 
none,  unless  it  be  that  of  pulmonary  gangrene  and  abscess,  has  it  been 
greater  than  in  some  of  the  surgical  complications  of  typhoid  fever. 

Each  year  there  is  a  lowering  of  the  mortality  from  perforation  of  the 
bowel,  due  to  greater  alertness  on  the  part  of  the  physicians,  and  espe- 
cially the  resident  medical  officers  in  the  large  hospitals,  earlier  diagnosis, 
and  improved  technic.  Exploratory  incision  under  local  anesthesia  in 
doubtful  cases  is  recognized  as  a  conservative  act.  One  need  not  wait 
until  the  diagnosis  is  established  by  the  presence  of  a  more  or  less  gener- 
alized peritonitis.  Pain,  vomiting,  and  localized  or  general  abdominal 
tenderness,  with  increased  resistance,  demand  careful  watching,  and,  if 
not  soon  relieved  by  other  means,  the  abdomen  should  be  opened  and  the 
cause  searched  for.  In  the  Montreal  General  Hospital  during  the  year 
1909  and  up  to  May,'  1910,  there  occurred  22  perforations,  19  of  which 
were  operated  upon  and  9,  or  47  per  cent.,  recovered.  It  may  be  at  once 
conceded  that  early  operations  are  attended  by  a  percentage  of  error  in 
diagnosis,  sometimes  fortunate,  seldom  harmful. 

Instead  of  the  suspected  perforation  we  may  find  an  intussuscep- 
tion, as  in  the  2  cases  reported  by  Smith. -^  In  one,  a  boy  seventeen 
years  of  age,  symptoms  of  perforation  developed  on  the  twenty-sixth  day. 
Intestinal  hemorrhage  had  occurred  twice.  Instead  of  a  perforation 
there  was  found,  3  feet  below  the  junction  of  the  duodenum  and  the 
jejunum,  an  intussusception  2|  or  3  inches  long.  It  was  readily  reduced 
and  the  boy  recovered,  although  he  had,  after  the  operation,  two  more 
hemorrhages  of  120  and  500  c.c.  respectively.  In  his  other  case,  a  female 
aged  twenty,  an  ileocolic  intussusception  of  4  to  6  cm.  was  associated  with 
mesenteric  thrombosis.  Two  large  thrombi  were  removed,  the  intus- 
susception reduced,  and  the  lower  end  of  the  ileum  stitched  to  the  peri- 
toneal wound.  The  patient  recovered.  Smith  collected  9  other  cases  of 
intussusception  that  had  occurred  during  typhoid;  3  were  discovered  at 
autopsy;  5  were  operated  upon,  with  4  recoveries  and  1  death.  In  1  the 
result  is  not  stated. 

Roberts^*  reports  a  case  of  volvulus  of  the  small  intestine  occurring 

in  a  girl  nineteen  years  of  age  which  he  relieved  by  operation,  followed  by 

recovery.     Eustis''  reports  2  cases  in  which  the  volvulus  was  discovered 

*  Supplementary  to  Chapter  LXXXII.,  Vol.  V.,  p.  1101. 
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at  autopsy.  In  the  cases  of  intussusception  the  diagnosis  was  perfora- 
tion, and  operation  was  undertaken  to  close  the  opening.  There  was  an 
error  in  diagnosis,  but  the  operations  saved  7  Hves  that  would  otherwise 
have  been  lost.  In  many  cases  it  is  impossible  to  differentiate  between 
perforation,  intussusception,  volvulus,  or  strangulated  Meckel's  divertic- 
ulum, as  in  Sailer  and  Frazier's^'^  case,  or  acute  intestinal  obstruction  by 
bands,  as  in  Goodall's'^  cases.  Indeed,  in  one  of  Goodall's  cases,  a  per- 
foration in  a  male  twenty-two  years  of  age  was  recognized  and  closed. 
No  bands  were  present  at  this  time,  although  three  weeks  later,  when  a 
second  perforation  occurred  and  caused  the  death  of  the  patient,  a  number 
of  small  bands  were  found  at  autopsy  producing  kinks  and  compression 
of  the  small  intestine.  In  his  other  case,  a  boy  fourteen  years  of  age, 
the  obstruction  occurred  during  the  second  relapse.  The  boy  complained 
of  pain,  hiccups,  and  vomiting,  and  died  rather  suddenly.  At  the  autop- 
sy the  small  intestine  was  partly  obstructed  2^  feet  above  the  ileocecal 
valve  by  a  fibrous  band  stretching  from  the  mesentery  to  a  point  on  the 
small  intestine.  Apparently  the  band  had  developed  from  a  patch  of 
localized  peritonitis  situated  opposite  a  deep  typhoid  ulcer.  These  cases, 
together  with  Young's  case  reported  in  Vol.  V.,  of  obstruction  of  the  lower 
22  inches  of  the  ileum  two  and  a  half  years  after  an  attack  of  typhoid 
fever  and  due  to  bands  in  the  submucous  tissue,  believed  to  be  due  to 
an  old  typhoid  ulceration,  show  that  the  presence  of  tj^hoid  or  a  his- 
tory of  typhoid  must  be  considered  in  the  presence  of  either  acute  or 
chronic  intestinal  obstruction.  One  may  not  be  able  to  differentiate 
the  above  condition  from  a  perforation  or  from  a  suppurating  mesenteric 
gland,  a  ruptured  gall-bladder  or  spleen,  but  the  truly  conservative  man 
will  open  the  abdomen  and  deal  with  what  he  finds.  The  great  value  of 
more  frequent  consultation  between  physicians  and  surgeons  in  t^^phoid 
and  other  border-line  diseases  is  becoming  more  and  more  keenly  ap- 
preciated. 

Intestinal  Hemorrhage  During  Typhoid  Fever. — The  frequency  of 
intestinal  hemorrhage  during  typhoid  fever  varies  with  epidemics,  as 
does  perforation.  McCrae^^  analyzed  over  23,000  cases  and  found  7 
per  cent,  a  fair  average.  He  also  noted  that  some  families  seemed  more 
prone  to  bleed  than  others.  Harte,^  after  studying  the  statistics  of  the 
Pennsylvania  Hospital,  concluded  that  hemorrhage  is  the  most  fatal 
complication  of  tyi^hoid  except  perforation.  It  is  not  common  in  chil- 
dren under  ten  years  of  age.  Barrett^  reports  the  case  of  a  child  three 
and  a  half  years  old  that  passed  1000  c.c.  of  bright  blood  on  the  fifth  day 
of  obvious  symptoms.  The  child  recovered.  Harte^  operated  on  2 
cases  with  the  distinct  object  of  arresting  hemorrhage.  In  the  first  one, 
a  male  thirty-two  years  of  age,  the  bleeding  had  continued  for  six  days 
in  spite  of  the  usual  remedial  measures.  A  small  perforation  was  also 
found.  The  man  was  in  a  desperate  condition,  and,  although  his  bleed- 
ing was  controlled,  he  failed  to  rally.  In  the  second  case,  in  addition  to 
the  hemorrhage,  there  were  three  perforations.  The  man  died.  Harte 
thinks  that  surgeons  should  interfere  to  control  bleeding  from  a  tj-phoid 
ulcer  as  in  other  cases  of  concealed  hemorrhage,  such  as  a  gunshot  or 
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stab-wound  of  the  abdomen  or  a  ruptured  ectopic  pregnancy.  He 
states  that  where  no  associated  perforation  exists  the  bleeding-point  may 
readily  be  found  by  holding  the  gut  before  an  electric  light.  The 
bleeding  may  be  stopped  by  a  suture  passed  through  the  peritoneal  to 
the  mucous  coat,  transfixing  the  bleeding  vessel  and  bunching  it  up,  or 
massing  the  serous  coat  and  fortifying  that  special  point,  so  that  it  is 
less  liable  to  perforate  in  the  near  future  if  the  ulceration  still  advances. 
If  coming  from  several  points,  the  gut  might  be  opened  and  packed  with 
gauze  around  a  flexible  tube  and  an  artificial  anus  established,  which 
could  be  closed  without  difficulty  later. 

Esophageal  Stricture  from  Typhoid. — Thompson^-  reports  3  cases  of 
esophageal  stricture  and  appends  reports  of  9  others.  In  5  of  these  cases 
much  benefit  was  derived  from  gradual  dilatation.  In  2  cases  gastrec- 
tomy with  retrograde  dilatation  gave  relief.  In  2  cases  gastrectomy  alone 
was  performed,  and  3  died  of  starvation,  refusing  operation.  Louis^^ 
found  lesions  in  the  esophagus  in  7  out  of  46  autopsies;  Holscher,  1  in 
2000  autopsies.  Louis  says  that  when  few  in  number  the  ulcers  are  con- 
fined to  the  region  of  the  carclia  or  the  middle  part  of  the  tube.  No 
cases  of  perforation  have  been  reported.  He  thinks  the  ulcers  are  due  to 
the  extreme  malnutrition  of  the  tissues  rather  than  to  typhoid  infection, 
and  when  situated  in  the  lower  end  of  the  tube  are  the  result  of  peptic 
digestion  of  the  esophageal  mucosa.  It  is  a  little  remarkable  that  all 
the  cases  of  esophageal  stricture,  with  one  exception,  have  been  in 
males. 

Spontaneous  Rupture  of  the  Spleen  in  Typhoid. — Craig^  reports  the 
spontaneous  rupture  of  the  spleen,  without  abscess,  about  the  thirty-fifth 
day  of  typhoid  in  a  young  man  twenty-three  years  of  age.  The  blood 
was  examined  and  found  negative  for  malaria.  There  was  found  at  the 
autopsy  a  large  laceration  through  the  capsule  at  the  lower  portion, 
measuring  about  3  cm.  in  length.  There  was  considerable  lacera- 
tion of  the  splenic  substance.  The  surface,  on  section,  was  of  a  dark 
mahogany-red  color,  the  Malpighian  corpuscles  being  indistinct.  The 
spleen  was  greatly  congested  and  the  laceration  extended  for  a  distance  of 
1  cm.  into  the  substance  of  the  organ.  Cultures  made  from  the  spleen 
gave  a  pure  growth  of  the  typhoid  bacillus.  There  were  evidences  of  the 
blood  becoming  encapsulated  by  a  localizing  peritonitis,  due  to  the  irri- 
tation of  the  blood  or  to  bacterial  infection  from  the  intestines.  Several 
of  the  ulcers  were  simply  separated  from  the  abdominal  cavity  by  the 
exceedingly  thin  serous  coat  of  the  intestines.  West  and  Dudding^^  re- 
port a  similar  case  occurring  in  a  soldier.  The  severe  abdominal  pain, 
vomiting,  subnormal  temperature,  and  the  absence  of  liver  dulness  sug- 
gested perforation.  The  abdomen  was  opened  and  found  filled  with 
blood.  No  perforation  was  discovered.  The  man  died  soon  afterward, 
and  at  the  autopsy  the  spleen  was  found  ruptured  for  the  extent  of  3 
inches  on  its  diaphragmatic  surface.  It  weighed  2  pounds,  2|  ounces, 
and  its  capsule  was  extensively  separated  by  the  clot.  In  the  small  in- 
testine were  seven  typhoid  ulcers,  and  in  the  cecum  one  very  large  and 
deep  ulcer.     The  mesenteric  glands  were  much  enlarged. 
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Typhoid  Joints. — Joint  affections  developing  in  the  course  of  typhoid 
are  not  common.  They  do  not  occur  with  anything  Hke  the  frequency 
of  bone  infections,  yet  they  are  of  great  interest,  more  especially  because 
of  the  large  percentage  of  dislocations  that  follow.  Ardisson^  found  that 
33  of  the  84  spontaneous  dislocations  of  the  hip  reported  occurred  during 
typhoid  fever.  Ellis'^  experimental  study  of  joint  affections  induced  by 
the  tyi^hoid  bacillus  throws  some  light  on  the  rather  obscure  pathology 
of  this  complication.  He  found  that  a  pure  culture  of  typhoid  bacilU 
injected  into  a  joint  produced  a  serous  seropurulent  or  purulent  exudate. 
He  established  quite  clearly  that  typhoid  bacilli  in  a  joint  are  pyogenic 
and  capable  of  "severely  damaging  and  even  destroying  the  various 
elements  entering  into  the  formation  of  joints.  Collectively,  all  the 
component  parts  of  those  structures,  synovial  membrane,  interarticular 
ligaments,  semilunar  cartilages,  articular  cartilages,  bone,  the  joint 
capsule,  and  the  surrounding  tissues,  including  the  muscles,  were  thus 
affected."  As  Ellis  remarks,  one  must  reservedly  accept  these  findings 
as  definite  indications  of  the  change  in  typhoid  joint  affections  in  hmnan 
beings.  But  few  opportunities  have  offered  for  the  pathologic  stud}'  of 
typhoid  joints  because  the  patients  have  generally  recovered.  These 
studies  throw  light  on  the  pathology  of  spontaneous  dislocation  only  in 
so  far  as  it  is  favored  by  the  destruction  of  the  component  part  of  the  joint. 
Rawden^^  operated  on  a  little  girl  eight  years  of  age  for  spontaneous  dis- 
location of  the  hip  during  typhoid.  The  head  showed  no  notable  ab- 
sorption. The  synovial  membrane  was  not  demonstrable.  The  car- 
tilage in  general  was  intact,  showing  only  a  little  absorption  around  the 
circumference  at  its  junction  with  the  neck.  The  bony  structure  of  the 
head  and  neck  were  absolutely  normal  and  the  surrounding  tissues  were 
notably  healthy.  In  Hubener's^"  case,  a  girl  of  fourteen  years,  the  head 
of  the  femur  was  loose  at  the  epiphyseal  line,  the  acetabulum  was  empty 
and  covered  by  slight  masses  of  granulation  tissue.  The  head  of  the 
femur  was  free  and  lay  behind  and  above  the  acetabulum,  embedded  in 
a  moderate  amount  of  granulation  tissue.  It  is  probable  that  distention 
of  the  capsule  plays  an  important  part  in  spontaneous  dislocation. 

T3rphoi(i  Gangrene  of  the  Extremities. — There  is,  perhaps,  compara- 
tively little  to  be  added  to  the  remarks  made  in  the  System,  but  the 
following  case  is  of  interest  from  the  fact  that  the  gangrene  appeared  first 
in  the  right  leg  and  later  in  the  left.  The  patient  was  a  woman  fifty 
years  of  age.  Dr.  Wolbach,  at  that  time  pathologist  to  the  ]\Iontreal 
General  Hospital,  made  a  careful  report  on  the  vessels.  The  right  leg 
showed  discoloration  on  the  twentieth  day  of  the  disease,  due  to  throm- 
bosis of  the  popliteal  artery.  Six  days  later  pulsation  could  not  be  felt 
in  the  common  femoral.  The  leg  was  amputated  above  the  knee  on  the 
twelfth  day  after  discoloration  appeared.  Three  days  later  the  left  leg 
became  discolored  and  cold.  At  the  autopsy  there  was  found  a  large 
grayish-red  plug  which  extended  about  3  cm.  above  the  bifurcation  of 
the  aorta  and  occupied  the  whole  lumen.  Following  the  plug  down,  the 
common  and  external  iliacs  were  found  completely  filled  with  it.  The 
right  femoral  was  thrombosed  to  just  below  Poupart's  ligament,  where  it 
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had  been  ligated  at  the  time  of  operation.  On  the  left  side  the  pophteal 
was  normal  and  also  the  femoral,  save  for  a  thrombus  about  4  cm.  long, 
placed  just  below  Poupart's  ligament.  The  thrombus  was  distinctly 
adherent  to  the  arterial  wall.  The  aorta  was  absolutely  normal,  save  for 
a  few  small  atheromatous  patches.  The  heart  was  about  normal  in  size. 
The  myocardium  was  of  a  bright  red  color  and  of  good  consistency.  The 
valves  and  coronary  arteries  were  normal.  The  lungs  were  small  and 
deeply  pigmented,  the  base  firmer  than  normal,  and  the  apices  slightly 
puckered.  Small  calcareous  deposits  were  seen  in  each  apex.  The  bron- 
chial glands  contained  small  calcareous  deposits. 

Further  evidence  of  the  diffusion  of  the  typhoid  bacillus  is  found  in 
the  infection  of  tissues  not  usually  involved. 

Typhoid  Strumitis. — Krause"^^  reports  an  interesting  instance  of  ty- 
phoid infection  of  the  thyroid  gland  in  a  young  man  twenty-three  years 
of  age,  suffering  at  the  time  from  typhoid  fever.  Thyroid  enlargement 
had  been  present  since  childhood.  About  the  end  of  the  fourth  week  the 
thyroid  began  to  increase  in  size.  It  became  painful  and  tender.  Ice 
was  applied  locally,  but  the  enlargement  continued  and  the  overlying 
skin  became  red  and  hot.  Fluctuation  being  clearly  established,  a 
puncture  was  made  and  pus  withdrawn,  which  gave  a  pure  culture  of  the 
typhoid  bacillus.     There  are  5  similar  cases  on  record. 

Suppurating  posttyphoid  mammitis  is  reported  by  Roger. ^^  The 
patient,  thirty-five  years  of  age,  had  had  typhoid  when  six  years  old.  A 
year  before  she  came  under  his  observation,  while  nursing  a  child,  she  had 
had  symptoms  of  typhoid,  consisting  of  fever  with  intestinal  hemorrhages, 
myocarditis,  and  dyspnea  of  bulbal  origin.  During  convalescence  there 
appeared  a  tumefaction  of  the  left  breast,  accompanied  by  axillary- 
adenitis  and  ending  in  suppuration.  From  the  pus  a  bacillus  was  iso- 
lated which  was  neither  the  colon  bacillus  nor  Eberth's  bacillus.  It  may 
have  been  a  paratyphoid  organism.  The  author  found  reports  of  23 
cases.  In  1  of  these  the  affection  was  bilateral,  in  1  it  coexisted  with  thy- 
roiditis. Out  of  the  24  cases  only  10  suppurated.  ''The  affection  occurs 
during  the  decline  of  the  disease,  less  frequently  during  convalescence  or 
when  the  patient  is  well.     Cure  is  said  to  be  rapid  after  incision. 

Purulent  Meningitis  in  Typhoid. — There  have  been  reported  14  or  15 
cases  of  purulent  meningitis  due  to  the  typhoid  bacillus.  Lavenson's^^ 
case  is  particularly  interesting  from  the  fact  that  there  were  no  other 
lesions  of  typhoid,  no  intestinal  ulcers,  or  enlargement  of  the  spleen. 
The  Widal  reaction  was  absent  on  the  fifth  day  and  present  on  the  eighth 
day.  The  patient,  a  woman  twenty-six  years  of  age,  was  supposed  to 
have  had  typhoid  several  years  before.  For  several  weeks  immediately 
prior  to  her  illness  she  had  nursed  a  brother  suffering  from  typhoid. 
Lavenson  intimates  that  Henry  and  Rosenberger  have  also  had  a  case  of 
purulent  meningitis  without  intestinal  lesion.  In  each  case  the  typhoid 
bacillus  was  found  in  the  cerebrospinal  fluid.  Headache,  vomiting,  mus- 
cular rigidity,  and  stupor  have  been  prominent  symptoms.  Kernig's  sign 
was  generally  present.  In  Lavenson's  case  there  were  two  collections 
of  pus  over  the  vertex,  one  on  each  side.     The  base  was  free. 
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Ovarian  cysts  in  typhoid  have  not  altogether  escaped  the  bacillus  of 
typhoid.  At  least  38  cases  have  been  reported  as  giving  a  pure  culture 
of  the  typhoid  bacillus.  Coe^  draws  attention  to  the  fact  that  in  almost 
every  instance  the  cyst  was  a  dermoid.  This  would  seem  to  show  that 
sebaceous  material  forms  a  more  favorable  medium  for  the  development 
of  the  typhoid  bacilli.  The  cases  cited  by  Lewis  and  LeConte  are  inter- 
esting because  the  operation  for  their  removal  was  immediately  followed 
by  a  relapse  of  the  typhoid.     The  prognosis  after  removal  is  good. 

Surgical  Diseases  Caused  by  the  Pneumococcus. — Empyema. — 
(See  Vol.  III.,  p.  530.) 

Abscess  and  Gangrene  of  the  Lung. — Pulmonary  gangrene  and  ab- 
scess, although  recognized  by  Hippocrates  and  considered  by  various 
writers  from  that  time  up  to  the  present,  has  become  of  practical  inter- 
est to  the  surgeon  chiefly  since  the  era  of  Listerism.  Indeed,  it  is  only 
within  the  last  few  years  that  the  surgery  of  the  lungs,  including  pul- 
monary gangrene  and  abscess,  has  received  serious  attention  and  been 
placed  upon  a  sound  scientific  basis.  The  various  details  connected  with 
the  diagnosis,  operative  treatment,  and  prognosis  of  these  conditions  have 
been  advanced  very  largely  by  the  labors  of  Quincke,  Tuffier,  Gluck, 
Karewski,  Garre,  and  Korte. 

Pulmonary  abscess  and  gangrene  occur  frequently  in  epileptics  and 
alcoholics,  and  are  often  secondary  to  a  pneumonia,  especially  an  aspira- 
tion-pneumonia. They  have  followed  the  extraction  of  a  tooth  under 
general  anesthesia,  an  alveolar  abscess  being  present;  and  are  sometimes 
embolic,  as  when  occurring  after  confinement.  They  may  follow  trau- 
matic pneumonia. 

The  diagnosis  and  location  of  pulmonary  abscess  is  sometimes  ex- 
tremely difficult,  and  differentiation  between  abscess  and  gangrene  is, 
in  many  instances,  quite  impossible.  Lenhartz  and  Korte  think  the  dif- 
ferentiation artificial  and  uncertain.  In  both  lesions  the  primary  condi- 
tion is  infiltration  and  smelting  together  of  the  tissues,  and  whether  these 
tissues  break  down  and  form  large  sequestra,  or  break  do\m  into  small 
particles,  often  as  elastic  tissue,  is  only  a  question  of  degree.  In  fact, 
it  is  difficult  and  sometimes  impossible  to  tell  whether  there  is  a  seques- 
trum or  not.  The  differentiation  by  examination  of  the  sputum  may  lead 
to  erroneous  conclusions,  for  although  a  purely  purulent  expectoration 
would  stand  for  abscess,  and  a  fetid  ichorous  expectoration  for  gangrene, 
yet  a  sequestrum  may  be  present  with  a  purely  purulent  expectoration. 
In  one  of  Korte's  cases,  ten  days  after  the  opening  of  the  abscess-cavity 
in  the  lung  a  sequestrum  the  size  of  the  end  of  the  thumb  was  removed. 
In  fact,  abscess  and  gangrene  may  both  obtain  in  the  same  cavity.  The 
prognosis  would  seem  to  be  better  in  cases  of  pure  odorless  pus. 

Foul-smelling  purulent  sputum  containing  lung  tissue  or  elastic 
tissue  indicates  the  presence  of  pulmonary  abscess  or  gangrene,  or  both. 
Traces  of  blood  are  frequent  and  hemorrhages  are  not  uncommon. 
If  putrid  sputum  follows  acute  lung  disease,  three  things  are  possible: 
abscess  or  gangrene,  bronchiectatic  cavities,  or  a  bursting  of  pus  into 
the  lung  from  the  pleura,  subphrenic  region,  or  the  mediastinum.     In 
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the  differentiation  of  these  three  conditions  a  careful  study  must  })e  made 
of  the  history  of  the  cases  as  well  as  a  careful  physical  examination. 

A  thin  layer  of  normal  lung  tissue  over  the  cavity  will  completely 
mask  the  condition.  Fluoroscopic  and  x-ray  examinations  are  most 
valuable  aids  in  these  cases,  and  will  often  show  the  location  of  the  cavity 
when  physical  signs  and  other  methods  of  examination  fail.  They 
may  also  show  how  deep  or  how  far  removed  from  the  surface  of  the  lung 
is  the  abscess.  For  instance,  the  physical  signs  may  indicate  that  the 
abscess  is  at  a  certain  level,  but  a  fluoroscopic  examination  may  show 
clearly  that  the  cavity  extends  downward  and  that  its  lower  end  is 
farther  removed  from  the  surface  of  the  lung  than  the  upper  end.  This 
knowledge  may  prove  most  valuable  to  the  surgeon,  showing  him  where 
to  place  his  incision  to  secure  the  best  drainage  for  the  cavity. 

The  diagnosis  of  bronchiectatic  lesions  by  the  fluoroscope  is  much 
more  uncertain.  As  remarked  by  Pfeiffer,^*' the  similarity  of  the  symptoms 
of  bronchiectasis  when  accompanied  by  fetid  bronchitis  to  those  of  lung 
gangrene  and  abscess,  is  very  close,  and  the  difficulty  in  differentiating 
between  the  two  is  extremely  great.  In  bronchiectasis  the  condition,  of 
course,  is  generally  more  widespread  and  diffused  over  one  or  more  lobes 
in  one  or  both  lungs. 

The  use  of  the  exploring  needle  as  a  diagnostic  measure  is  inadvisable, 
because  of  the  danger  that  the  two  layers  of  the  pleura  may  not  be  adher- 
ent. The  pleural  cavity  may  then  become  infected  and  a  septic  empyema 
develop.  There  is  also  the  danger  from  puncturing  vessels  and  hemor- 
rhage. I  have  known  hemorrhage  to  be  quite  smart,  although  never 
fatal,  after  the  use  of  the  exploring  needle.  Even  if  the  pleural  layers 
are  adherent,  infection  may  pass  into  the  overlying  tissues  of  the  chest 
wall  and  give  rise  to  a  phlegmonous  inflammation. 

The  interesting  relationship  of  bronchiectasis  to  pulmonary  abscess 
is,  however,  not  alone  in  the  question  of  differential  diagnosis.  Bronchi- 
ectatic conditions  have  been  known  to  develop  in  the  neighborhood  of  a 
healed  pulmonary  abscess  as  a  result  of  shrinking  of  the  scar  tissues  and 
dilatation  of  the  adjacent  bronchi.  Such  cases  have  been  reported  by 
Garre  and  Helferich-Lichtenauer.^  Korte  also  reports  a  similar  case 
upon  which  he  operated  for  acute  abscess  of  the  right  lung.  A  month 
after  the  cavity  had  healed  the  patient  returned,  suffering  from  a  re- 
currence of  putrid  expectoration.  Seven  months  and  a  half  after  the 
first  operation  an  incision  was  made  through  the  scar  and  a  system  of 
dilated  bronchi  was  found.  He  reports  further  3  other  cases  of  acute 
gangrene  of  the  lung,  where,  in  the  region  of  the  cavities  at  autopsy, 
there  was  found  a  beginning  dilatation  of  the  bronchi  where  no  healing 
process  was  apparent.  Korte  admits  that  there  may  have  been  in  these 
cases  a  pre-existing  bronchial  dilatation  which  favored  the  development 
of  the  gangrenous  process. 

Patients  sometimes  seem  to  develop  gangrene  without  a  pre-existing 
pneumonia  or  pulmonary  abscess.  Emboli  may  arise  from  a  puerperal 
infection,  retrocecal  and  appendicecal  abscess.  Embolic  abscesses  are 
frequently  multiple,  and  in  that  case  are  not  adapted  to  surgical  treat- 
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inent.  In  one,  inspiration  of  water  while  bathing  was  a  cause.  T^qohoid 
fever,  measles,  facial  erysipelas,  and  bronchitis  may  be  etiologic  factors; 
in  one,  tropical  dysentery  and  hepatic  abscess.  In  acute  cases  the  ab- 
scesses are  generally  solitary. 

When  the  diagnosis  is  made  and  the  cavity  located  it  is  unwise  to 
delay  operation  because  of  the  danger  of  hemorrhage,  extension  of  the 
disease  in  the  lung,  bursting  into  the  pleura,  and  the  occurrence  of  metas- 
tasis and  sepsis. 

Reasons  which  justify  delay  in  operation  are  persistence  of  the  acute 
pneumonic  process  and  the  desirability  of  having  firm  adhesions  between 
the  two  pleural  layers.  These,  however,  should  not  be  allowed  to  weigh 
against  early  evacuation  of  the  pus  when  there  are  well-marked  indica- 
tions for  the  same. 

In  the  early  stages  the  abscess  walls  surrounding  the  tissue  are  softer 
and  more  yielding  than  they  are  later  on. 

In  chronic  abscess  the  conditions  of  healing  are  much  less  favorable, 
as  the  walls  are  hard  and  unyielding.  To  bring  a  chronic  abscess  to 
healing  generally  requires  extensive  resection  of  ribs  and  often  of  the 
thickened  visceral  pleura  as  well. 

While  it  cannot  be  denied  that  certain  cases  recover  after  rupture 
of  the  abscess  into  a  bronchus,  yet  experience  has  shown  that  this  is  an 
uncertain  result,  and  that  the  mortality  in  unoperated  cases  is  very 
much  larger  than  in  operated  cases.  In  diffuse  bronchiectasis  the  condi- 
tions are  quite  different,  the  disease  is  not  so  localized,  operation  is  not 
so  satisfactory,  and  the  prognosis  is  not  so  good.  The  drainage  of 
localized  bronchial  dilatations  is  sometimes  successful. 

Resection  of  a  whole  lobe  has  sometimes  been  found  necessary,  and  is 
sometimes  followed  by  success.  The  operation,  as  a  rule,  is  undertaken 
for  the  relief  of  abscess  or  gangrene. 

Operations  for  the  relief  of  large  hemorrhages  are  not  easy.  There 
is  the  difficulty  of  coming  directly  upon  the  bleeding-point  and  the  dan- 
ger of  the  patient  bleeding  severely  into  the  bronchial  tubes  while  the 
operation  is  going  on.  If  one  is  sure  there  is  only  one  abscess  from  which 
the  bleeding  comes,  and  if  the  physical  signs  and  fluoroscopic  examina- 
tion shows  that  the  abscess  is  superficial  and  the  patient's  life  is  jeopard- 
ized by  the  recurrence  of  large  hemorrhages,  one  might  be  justified  in 
such  instances  in  opening  the  cavity  with  a  view  to  controlling  the 
hemorrhage  by  ligature  or  by  packing.  If  the  cavities  are  multiple, 
or  if  the  condition  is  one  of  bronchiectasis,  operation  is  cerainly  contra- 
indicated. 

Nordmann^^  draws  attention  to  the  possibility  of  hemorrhage  oc- 
curring in  cases  of  pulmonary  gangrene,  and  to  the  small  mention  of  this 
complication  in  books.  Laennec  and  Trousseau  do  not  mention  it  at 
all.  Grisolle,  Eichhorst,  and  Nothnagel  simply  refer  to  it.  Hardy  and 
Beheir,  on  the  contrary,  clearly  indicate  its  importance  and  gravity. 
It  must  be  divided  into  two  forms:  the  small  capillary  hemorrhages  which 
are  sufficiently  frequent,  and  the  grave  hemorrhages  due  to  rupture  of 
large  A^essels  and  which  are  generally  fatal.     In  some  instances  there  may 
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be  some  preparation  made  before  operating.  Only  too  often,  however, 
patients  are  brought  to  the  hospital  in  a  desperate  condition  and  require 
immediate  relief.  When  possible,  these  patients  should  be  prepared  in 
the  usual  way  for  the  operation,  with  the  added  special  precaution  to  get 
them  to  cough  up  as  much  as  possible  before  hand.  Many  of  them  know 
what  position  to  assume  to  accomplish  this  end.  They  know  that  by 
turning  on  one  side  or  the  other,  by  lying  on  the  back,  or  on  the  face, 
or  hanging  the  head  low,  they  can  empty  out  a  large  quantity  of  matter, 
which  renders  the  subsequent  operation  much  safer. 

After  portions  of  one  or  two  ribs  are  resected  over  the  cavity,  the 
next  question  is.  Are  the  layers  of  the  pleura  smelted  together  and  ad- 
herent? Tuffier  reports  215  cases  in  which  the  pleura  was  adherent  in 
190,  or  95  per  cent.  It  is  not  always  easy  to  decide  this  point.  Putting 
in  a  needle,  and  expecting  it  to  be  moved  up  and  down  if  the  pleural 
surfaces  are  not  adherent,  is  an  uncertain  test,  because  it  is  almost 
impossible  to  stop  the  point  of  the  needle  just  where  it  pierces  the  vis- 
ceral pleura,  and  if  it  goes  much  further  the  lung  tissues  move  it  up  and 
down.  I  have  usually  found  that  if  the  parietal  pleura  was  thickened, 
adhesions  were  present.  If  in  doubt,  and  the  patient's  condition  per- 
mits, one  may  suture  the  two  layers  together,  as  recommended  by  Pean, 
Tufher,  and  Roux.  In  suturing  the  pleural  layers,  round  needles  are 
preferable,  and  Garre  recommends  inserting  them  during  expiration  and 
covering  the  pleura  with  the  finger  during  inspiration.  I  have  never 
known  any  infection  to  occur  from  this  operation.  If  the  condition  is 
urgent,  incision  may  be  made  at  once  and  the  lung  entered,  but  it  is 
safer  to  wait  a  couple  of  days  for  adhesions  to  take  place.  In  other 
cases,  when  in  doubt,  the  application  of  the  cautery  or  simply  packing 
the  wound  with  iodoform  gauze  will  be  followed  by  the  union  of  the  pleu- 
ral surfaces  in  forty-eight  or  seventy-two  hours.  Suture,  however,  is  the 
procedure  of  choice. 

Incision  through  the  lung  tissue  into  the  abscess-cavity  may  be  made 
in  several  ways.  In  some  cases,  where  the  tissue  is  hard  and  dense, 
particularly  if  the  fluoroscopic  examination  has  shown  the  abscess  wall 
to  be  near  the  periphery  of  the  lung,  one  may  enter  simply  by  blunt  dis- 
section, and  when  entrance  into  the  abscess-cavity  is  demonstrated  by 
a  flow  of  pus,  pass  a  pair  of  narrow-bladed  forceps  along  the  groove  of  the 
director,  and  by  separating  and  withdrawing  the  blades  secure  an  open- 
ing sufficiently  large  to  permit  the  introduction  of  a  finger  for  purposes 
of  exploration.  This  is  a  valuable  detail,  as  it  enables  one  to  determine 
the  size  and  direction  of  the  cavity  and  the  location  of  any  communica- 
tion with  a  bronchial  tube.  If  there  is  much  lung  tissue  to  pass  through 
in  reaching  the  cavity,  a  thermocautery  or  electric  cautery  enables  one 
to  enter  with  comparatively  little  loss  of  blood.  An  incision,  however, 
may  be  made  if  good  access  has  been  obtained  previously,  and  any  bleed- 
ing points  caught  and  ligated. 

The  after-treatment  consists  in  providing  free  drainage  and  easy 
emptying  of  the  cavity.  This  is  generally  accomplished  by  the  insertion 
of  a  soft-rubber  tube.     At  the  time  of  the  operation  the  cavity  may  be 
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wiped  out  with  gauze  swabs,  and  sometimes  a  considerable  mass  of 
gangrenous  tissue  and  shreds  are  wiped  away  in  this  way  without  causing 
hemorrhage.  Later,  during  the  period  of  granulation,  heahng  may  be 
promoted  by  packing  with  gauze  and  by  using  tincture  of  iodin,  nitrate 
of  silver,  or  balsam  of  Peru. 

The  incision  of  the  tissues  of  the  chest  wall  must  not  be  allowed  to 
close  until  the  lung  cavity  is  healed.  Small  hemorrhages  are  not  in- 
frequent before  operation,  as  has  already  been  mentioned,  and  hemor- 
rhages of  considerable  quantity  sometimes  follow  the  use  of  the  exploring 
needle.  Hemorrhages  after  operation  and  after  the  cavity  is  opened 
sometimes  occur,  and,  if  severe,  the  cavity  should  be  packed  with  gauze. 

Permanent  fistula  is  rare  and  may  be  said  not  to  occur  in  those  cases 
in  which  the  two  pleural  layers  were  adherent  at  the  time  of  operation. 
If,  however,  before  drainage  is  established  the  abscess  or  cavity  has  burst 
into  the  pleura  before  the  pleural  layers  were  adherent,  then  the  same  rules 
for  healing  may  apply  as  for  empyema.  The  visceral  layer  may  become 
so  thick  as  seriously  to  retard  the  expansion  of  the  lung  and  the  healing 
cavity.  The  cavity  seems  to  close  generally  by  granulation  and  scar 
tissue,  gradually  contracting  and  obliterating  the  opening.  During 
the  process,  as  has  already  been  mentioned,  the  bronchial  tubes  in  the 
neighborhood  may  become  stretched  and  dilated. 

Surgery  of  the  Puerperium. — The  suggestions  contained  in  Vol. 
V.  regarding  surgical  relief  of  renal  insufficiency  have  been  disap- 
pointing. Nephrotomy  or  decortication  may  in  exceptional  cases  prove 
of  service  in  eclampsia,  but  only  in  that  class  where  anuria  is  present. 
The  present  view  is  that  eclampsia  is  not  so  generally  due  to  changes 
in  the  kidneys  as  formerly  thought,  but  rather  to  gastro-enteric  condi- 
tions, and  especially  to  diminished  and  faulty  action  of  the  liver.  The 
surgeon  is  frequently  consulted  regarding  urgent  minor  and  major  opera- 
tions during  pregnancy.  Each  case  must  be  considered  on  its  merits. 
The  earlier  in  the  period  of  gestation  that  an  operation  is  undertaken  the 
safer,  and  the  less  the  likelihood  of  premature  labor  following.  The 
condition  of  the  mother  is  all  important.  If  the  gastro-intestinal  func- 
tions are  being  normally  performed,  and  the  specific  gravity  of  the  urine 
is  normal,  which  may  be  taken  to  indicate  that  the  specific  gravity  of  the 
blood-serum  is  normal,  operation  may  be  performed  without  much 
danger  of  interrupting  gestation.  Keen  performed  an  amputation  of  the 
hip-joint  for  sarcoma  of  the  femur,  the  patient  being  at  the  time  five 
months'  pregnant.  Gestation  proceeded  quite  normally  to  full  term. 
My  own  experience  was  not  so  fortunate.  I  performed  an  interscapulo- 
thoracic  amputation  for  a  rapidly  growing  sarcoma  in  a  woman  six 
months'  pregnant.  There  was  very  little  loss  of  blood  or  apparent  shock, 
but  gestation  was  interrupted  on  the  third  day  after  the  amputation. 
The  woman  made  a  very  satisfactory  recovery. 
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CHAPTER  CLIV. 

THE  Z-RAY  IN  SURGERY.^ 

By  E.  a.  Codman,  M.D., 

Boston,  Mass. 

An  effort  was  made  in  the  chapter  on  the  a;-ray  in  the  previous 
edition  (Vol.  V.,  p.  1143)  to  give  an  idea  of  the  essential  qualities  of  the 
Rontgen  ray,  and  to  point  out  some  of  the  most  common  pitfalls  which 
are  met  by  the  surgeon  who  is  unfamiliar  with  the  intrepretation  of 
radiographs."  The  more  important  uses  of  this  agent  were  then  men- 
tioned, and  brief  remarks  made  on  each  of  these  uses  in  proportion  to 
its  relative  value.  On  reviewing  this  chapter  I  find  no  statement  of 
fact  which  has  to  be  withdrawn,  although  through  the  necessities  of 
space  many  important  points,  as  well  as  others  of  great  interest  and 
promise,  were  passed  over  with  little  comment. 

In  the  present  brief  chapter  I  will  enumerate  the  practical  uses  to 
which  the  x-ray  is  now  put.  Fortunately,  in  other  parts  of  the  volume — 
in  fact,  in  almost  every  part  of  the  volume — references  with  appropriate  il- 
lustrations will  be  found  to  the  use  of  the  a;-ray  in  connection  with  each 
subject.  Here  I  must  at  least  register  a  protest  against  the  scanty  space 
which  the  science  of  rontgenology  receives,  not  only  in  the  text-books, 
but  in  its  share  of  the  students'  time  in  modern  medical  education,  and 
in  its  proportion  of  the  expenditure  and  equipment  in  large  hospitals. 
The  breadth  and  importance  of  this  science  is  not  generally  recognized. 
The  dignity  and  standing  of  the  physicians  directing  the  x-ray  depart- 
ments of  hospitals  should  be  on  a  par  with  the  heads  of  other  clinical 
departments.  The  mere  fact  that  the  x-ray  apparatus  can  be  operated 
by  an  uneducated  person  with  apparently  good  results  should  not  deceive 
us  into  thinking  that  the  interpretation  of  the  pictures  can  be  as  easily 
accomplished.  The  accompanying  table  of  the  uses  of  the  .r-ray  gives 
a  good  idea  of  the  many  points  of  contact  which  rontgenology  has  with 
the  sciences  of  medicine  and  surgery.  When  we  consider  that  the  data 
furnished  by  the  x-ray  are  always  accurate  and  that  the  interpretation 
only  offers  a  chance  for  error,  we  realize  the  importance  of  looking  for  the 
interpretation  from  a  person  whose  fundamental  knowledge  of  anatomy, 
physiology,  pathology,  and  clinical  medicine  is  of  the  best.  An  x-ray 
picture  is  always  an  accurate  chart  of  the  atomic  weights  met  by  the 
absolutely  undeviating  rays  in  their  mathematicallj^  correct  paths  from 
the  focus-point.     As  the  light  emerges  from  a  single  point,  the  chart  is 

1  Supplementary  to  Chapter  LXXXIIL,  Vol.  V.,  p.  1143. 

-  In  the  previous  chapter  the  word  "skiagraph"  was  used,  but  as  the  use  of  the 
word  "radiograph"  has  become  general,  I  adopt  it  here. 
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registered  according  to  the  laws  of  projection.  The  resulting  radiograph 
is,  in  reality,  one  of  the  simplest  and  most  absolute  of  clinical  tests. 
When  errors  are  made  in  interpretation,  they  are  wholly  due  to  the  ignor- 
ance or  defective  logic  of  the  interpreter.  The  rontgenologist  must  not 
only  know  surgical  anatomy  and  physiology,  but  x-ray  anatomy  and  x- 
ray  physiology  as  well.  For  instance,  the  actual  size  and  shape  of  the 
stomach,  as  known  to  pre-Rontgen  anatomists,  or  its  motor  function  and 
peristaltic  activity,  as  known  to  pre-Rontgen  physiologists,  were  almost 
as  inaccurate  as  the  map  of  Europe  before  Columbus  proved  the  earth 
was  spherical.  The  rontgenologist  who  has  repeatedly  watched  the 
behavior  of  a  bismuth  meal  in  its  passage  through  the  alimentary  canal 
has  a  far  more  accurate  idea  of  the  normal  processes  of  digestion  than  had 
the  best  pre-Rontgen  clinician.  Rontgenology  has  become  a  legitimate 
specialty,  i.  e.,  a  branch  of  the  science  of  medicine  a  knowledge  of  which 
sufficiently  thorough  to  justify  practice  requires  more  time  than  can  be 
accorded  to  it  by  the  general  practitioner.  The  remaining  portion  of  this 
chapter  will,  therefore,  be  devoted  to  enumerating,  and  briefly  comment- 
ing on,  the  different  contingencies  in  which  the  surgeon  must  or  may  ask 
help  from  the  rontgenologist. 

USES  OF  THE  X-RAY. 

The  following  table,  showing  the  points  of  contact  of  rontgenology 
with  general  surgery,  is  presented  for  three  purposes : 

1.  To  make  evident  the  discrepancy  which  exists  to-day  betAveen  the 
practical  importance  of  the  a;-ray  and  the  attention  accorded  to  it  by  the 
surgical  text-books,  the  medical  schools,  and  the  hospitals. 

2.  To  give  to  the  student  and  practitioner  an  opportunity  to  see  in 
what  classes  of  cases  they  should  utilize  the  aid  of  the  rc-ray  for  their 
patients.  The  conditions  for  which  the  x-ray  should  be  used  are  printed 
in  italics;  those  for  which  it  may  be  used,  in  ordinary  type. 

3.  To  introduce  the  remaining  text,  which  consists  of  brief  remarks  on 
some  of  these  subjects,  the  choice  being  made  more  because  of  special 
development  in  the  application  of  the  Rontgen  ray  to  these  fields  during 
the  last  five  years  than  because  of  their  relative  practical  importance. 

Foreign  bodies  in  any  part  of  the  body;  indispensable  for  those  in: 
Eye,  brain,  esophagus,  stomach,  intestines,  bronchi,  bladder. 

Fractures  of :  Cranium,  bones  of  face,  loiver  jaw,  vertebrae,  clavicle, 
sternum,  ribs,  scapula,  humerus,  radius,  ulna,  carpal  bones,  metacarpal 
bones,  phalanges,  ilium,  ischium,  pubes,  fem.ur,  tibia,  fibula,  tarsal  bones, 
metatarsal  bones,  phalanges. 

Dislocations  of  the  joints  formed  by  the  above  bones. 

Diseases  of  bone:  The  following  diseases  may  affect  any  of  the 
above  bones:  Syphilis,  tuberculosis,  leprosy,  metastatic  cancer,  multiple 
myeloma,  sarcoma  of  various  types,  bo7ie  cyst,  chondroma,  osteoma,  osteo- 
myelitis, acute  bone  atrophy,  caries,  rickets,  scurvy,  Paget's  disease, 
Von  Recklinghausen's  disease,  osteomalacia,  acromegaly,  osteoporosis, 
chondrodystrophy,  fragilitas  ossium,  etc. 
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Orthopedic  cases  in  which  deformity  has  resulted  from  any  of  these 
fractures  or  diseases,  as  well  as  those  resulting  from:  Congenital  conditions, 
abnormal  growth,  hypertrophic  arthritis,  infectious  arthritis,  suppurative 
arthritis,  rheumatism,  abnormal  positions,  etc. 

Esophageal  cases :  Impacted  foreign  bodies,  cardiospasm,  diverticula, 
strictures. 

Diseases  of  stomach :  Ptosis,  atony,  pyloroptosis,  hour-glass  stomach, 
either  functional  (spasmodic)  or  organic,  penetrating  ulcer,  obstructive 
hypertrophy,  whether  compeyisated  or  uncompensated. 

Diseases  of  small  intestine:  Duodenal  stasis.  Lane's  kink,  obstruction 
by  adhesions  or  tumors. 

Diseases  of  large  intestine:  Ptosis,  kinks  of  flexures,  prolapsed  cecum, 
megacolo7i,  different  forins  of  constipation,  malignant  strictures  (h>"per- 
motility),  diverticulitis,  dyschezia. 

Diseases  in  thorax :  Tuberculosis  of  lungs,  tuberculosis  of  bronchial 
lymph-nodes,  tuberculous  cavities,  abscess  of  lung,  bronchiectasis,  emphy- 
sema, pleuritis,  pleural  effusion,  empyema,  pneumothorax,  mediastinal 
tumors,  aneurysm,  subphrenic  abscess,  limitation  of  diaphragm,  heryiia 
of  diaphragm,  metastases  in  lung. 

Diseases  of  kidneys:  Size,  shape,  and  presence  of  kidneys,  stone  and 
its  position  in  kidney  or  ureter,  strictures  of  ureter,  dilatatiofis  of  ureter  or 
renal  pelvis  (by  collargol),  caseous  kidney,  tumors  of  kidney,  double  ureter, 
molpositions  of  ureter. 

Diseases  of  bladder:  Stone,  diverticula. 

Unclassified  conditions:  Myositis  ossificans,  tabes  mesenterica,  sub- 
acromial bursitis,  calculi  in  salivary  glands  or  testes,  tumors  of  brain, 
hepaptosia,  hyperostosis  cranii,  loose  bodies  in  the  knee  and  other  joints, 
empyema  and  tumors  of  accessory  sinuses,  arteriosclerosis,  ainhum. 

Dentistry:   Unerupted  teeth,  lost  roots,  roots  in  floor  of  antrum,  etc. 

Therapeutic  uses:  Eczema,  pruritus,  psoriasis,  sycosis,  etc.  Epi- 
thelioma  and  rodent  ulcer,  lupus  and  scrofuloderma,  keloid,  inoperable 
cancer  and  sarcoma,  exophthalmic  goiter,  Hodgkin's  disease,  cervical 
adenitis,  etc. 

Use  in  research:  It  has  made  possible  the  work  of  Cannon,  on  the 
physiology  of  the  digestive  system;  of  Boehm,  on  lateral  curvature;  of 
Dwight,  on  accessory  bones;  of  Rotch,  on  the  appearance  of  epiphyses;  of 
Hertz,  on  constipation,  and  has  contributed  to  the  true  knowledge  of 
nearly  every  lesion  mentioned  above. 

Foreign  Bodies.— (See  Chapter  LXXXIII.,  Vol.  V.,  p.  1153.) 

Fractures. — It  should  be  a  general  rule  in  cases  of  fracture  of  import- 
ant bones  to  place  the  responsibility  of  not  having  a  radiograph  on  the 
patient  or  his  family.  No  surgeon's  diagnosis  of  a  fracture  is  so  sure  that 
he  can  afford  to  neglect  having  an  x-ray  picture  taken  except  for  excellent 
reasons.  I  have  seen  within  the  last  year  several  cases  in  which  the  ne- 
glect of  this  precaution  by  experienced  surgeons  has  been  a  cause  of  great 
regret.  Even  in  cases  of  "sprains,"  where  there  is  neither  crepitus  nor 
abnormal  mobility,  and  where  localized  swelling  and  tenderness  are  the 
only  signs  of  a  lesion,  a  radiograph  will  often  show  a  fracture.     Particu- 
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larly  is  this  true  when  ecchymosis  is  present  below  the  seat  of  tenderness. 
This  is  as  sure  a  sign  of  the  presence  of  fracture  as  crepitus.  When  such 
lesions  are  about  the  joints  an  early  diagnosis  is  particularly  important, 
because  intracapsular  fractures,  in  which  synovial  fluid  flows  freely  be- 
tween the  fragments,  are  especially  slow  to  unite.  Such  fractures  are 
the  separations  of  the  anatomic  necks  of  the  humerus  and  femur,  fracture 
of  the  carpal  scaphoid,  and  the  posterior  facet  of  the  astragalus. 

Radiographs  should  always  be  taken  before  operation  in  cases  of 
injuries  to  the  skull  where  this  is  practical,  as  in  large  hospitals.  Sur- 
geons will  find  much  help  in  making  this  a  routine.  Fractures  of  the  skull 
are  usually  much  more  extensive  than  appears  at  operation,  and  in  good 
x-TSLj  pictures  one  is  surprised  to  see  numerous  fissures  extending  even 
into  the  base.  Many  cases  which  pass  as  "concussion"  have  these  fissure 
fractures.  In  crushing  injuries  of  the  pelvis  or  in  obscure  injuries  to  the 
hip  a  good  radiograph  of  the  pelvis  may  show  fracture  of  the  acetabulum 
or  ilium  close  to  the  sacro-iliac  synchondrosis.  Such  lesions  tend  to  re- 
duce themselves  immediately  after  they  occur. 

In  almost  all  fractures  a  radiograph  is  more  important  after  reduction 
than  before. 

Dislocations  should  always  be  radiographed,  even  if  they  have 
already  been  successfully  reduced.  They  are  apt  to  be  complicated 
by  small  separations  of  bits  of  adjacent  bone  which  may  interfere  with 
convalescence.  For  instance,  fracture  of  the  head  of  the  radius  fre- 
quently complicates  dislocation  of  the  elbow,  and  separation  of  the 
tuberosity  of  the  humerus  frequently  complicates  dislocation  of  the 
shoulder.  Fractures  of  the  phalanges  of  the  fingers  are  not  too  insignifi- 
cant to  demand  a  radiograph — they  may  prove  to  be  dislocations. 

Bone=diseases.— (See  Vol.  V.,  p.  1156,  and  Fortschritte  Supple- 
ment.) 

Orthopedic  Cases. — The  use  of  x-rays  has  become  indispensable  in 
orthopedics,  not  only  in  aiding  in  the  diagnosis  of  the  various  deformities 
which  are  within  the  province  of  orthopedic  surgery,  but  as  a  check  to  the 
different  devices  which  are  used  to  correct  these  deformities,  whether 
they  be  in  the  form  of  apparatus  or  splints,  or  in  internal  appliances,  such 
as  ivory  pegs  and  bone-plates,  screws,  and  nails. 

The  x-ray  has  materially  advanced  our  knowledge  of  diseases  of  bones 
and  joints,  and  has  served  to  illustrate  many  papers  on  these  subjects. 
Even  the  vertebral  joints,  the  lumbosacral  articulation,  the  sacro-iliac 
synchondroses,  are  shown  well  in  modern  x-ray  pictures. 

Esophageal  Surgery. — The  reader  is  referred  to  the  work  of  Plum- 
mer inthe  Trans.  Amer.  Med.  Assoc,  June,  1910.  Although  cardiospasms 
and  diverticula  can  be  diagnosed  with  a  fair  degree  of  certainty  without 
the  x-ray,  it  is  nevertheless  the  most  direct  method  of  diagnosis,  and  far 
the  most  convenient  to  both  patient  and  physician.  In  esophageal  cases 
the  use  of  the  fluorescent  screen  is  important  as  well  as  that  of  the  radio- 
graph. In  the  normal  esophagus  there  is  no  peristalsis  visible,  the  de- 
scent of  the  food  through  the  passage  being  dependent  more  on  the  quality 
of  the  substance  swallowed  than  on  the  peristaltic  activity.    Thus,  fluids 
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pass  very  quickly,  while  substances  of  a  viscid  and  sticky  consistency  are 
seen  to  descend  more  slowly.  If  the  fluorescent  screen  shows  an  accu- 
mulation of  food  in  the  esophagus  and  at  the  same  time  a  decided  peris- 
talsis or  an  up-and-down  movement  like  a  piston,  the  diagnosis  of  stric- 
ture at  the  cardiac  orifice  can  be  made. 

It  is  probable  that  within  the  next  few  years  we  shall  see  a  still  greater 
advance  in  the  radiographic  technic  in  diseases  of  the  esophagus,  because 
there  are  already  several  very  promising  methods  of  diagnosis  which  are 
not  yet  well  enough  substantiated  to  become  the  property  of  the  general 
profession. 

Diseases  of  the  Stomach. — It  cannot  be  said  at  present  that  the 
use  of  the  a:;-ray  has  more  than  a  potential  importance  in  the  diagnosis  of 
disease  of  the  stomach.  The  studies  of  Cannon,  on  the  motor  functions 
of  the  stomach  and  intestinal  tract  in  the  lower  animals,  revolutionized 
the  previous  conceptions  of  this  subject.  Rieder,  soon  after  Cannon's 
publications,  began  a  similar  work  on  the  human  being,  and  Rieder's  bis- 
muth meal  has  come  to  be  among  radiologists  one  of  the  important  tests 
in  gastric  diagnosis.  There  are  few  institutions,  even  now%  equipped  with 
sufficiently  high-grade  x-rsij  apparatus  to  permit  of  obtaining  very  satis- 
factory views  of  the  abdominal  organs,  even  when  a  bismuth  meal  is 
used,  but  within  the  last  three  years  there  have  been  important  observa- 
tions made  by  this  means  by  several  individuals.  Schwarz  has  recently 
given  a  systematic  review  of  the  observations  which  he  has  l^een  able  to 
make  on  the  behavior  of  the  peristalsis  of  normal  and  pathologic  stom- 
achs. It  seems  quite  certain  that  this  method  of  examination  will  give 
fairly  accurate  data  which  will  be  of  assistance  in  diagnosis.  The  ad- 
vance in  anatomic  and  physiologic  knowledge  of  this  region  has  been 
great,  for  we  are  shown  that  the  descriptions  of  the  stomach  based  on 
postmortem  findings  are  far  from  an  accurate  description  of  the  living 
stomach.  It  has  been  established  that  the  normal  stomach  has  a  per- 
sistant tonus  which  makes  it  contract  on  the  food  which  it  contains, 
whether  the  amount  of  the  latter  is  large  or  small.  The  result  of  this 
is  that  the  stomach  fills  by  the  constant  widening  of  a  column  of 
definite  length,  rather  than  by  a  gradual  rise  in  the  horizontal  level 
of  its  contents.  In  fact,  when  the  latter  condition  is  found,  it  is  diag- 
nostic of  a  pathologic  dilatation. 

Keastle  and  others  have  shown  that  the  descriptions  of  the  stomach 
which  are  characterized  by  the  positions  of  the  incisura  cardiaca  and 
incisura  pylorica,  etc.,  are  artificial,  for  these  incisurae  or  furrows  merely 
represent  the  advancing  peristaltic  waves,  which  are  constantly  chang- 
ing. These  waves  have  a  fairly  definite  character,  being  quite  su]')erficial 
in  the  body  of  the  stomach  and  deepening  toward  the  pyloric  end,  so 
that  when  they  reach  the  pylorus  they  cut  off  a  little  segment  of  the 
stomach,  which  diminishes  in  a  pluricentric  manner.  Thus,  there  is 
no  real  anatomic  antrum  pylori,  but  there  is  a  functional  new-formed 
antrum  with  each  constriction  wave  of  the  stomach  wall.  Schwarz 
claims  that  by  the  observation  of  the  depth  of  the  waves  and  their  char- 
acter definite  pathologic  conditions  of  the  stomach  are  recognizable. 
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For  instance,  a  large  perpendicular  stomach,  with  superficial  waves  and 
a  small  antrum,  indicates  atony,  while  a  similar  stomach  condition,  with 
a  large  amount  of  contents  and  deep  peristaltic  waves,  indicates  obstruc- 
tion at  the  pylorus.  His  observations  teach  us  that  we  must  look  on  the 
stomach  as  on  the  heart,  from  the  point  of  view  of  hypertrophy  and  com- 
pensation. It  is  possible  that  this  point  may  lead  to  the  crucial  decision 
as  to  whether  a  stenosis  has  reached  a  point  at  which  the  compensation 
has  failed  and  surgical  intervention  must  be  recommended. 

By  the  bismuth  meal  we  are  also  able  to  tell  with  accuracy  the  same 
facts  about  stasis  as  we  obtain  by  the  use  of  the  stomach-tube.  Thus, 
the  normal  stomach  is  empty  after  a  bismuth  meal  in  six  hours,  while  a 
case  with  stenosis  may  show  the  bismuth  for  several  hours  later.  If 
the  compensation  has  reached  a  certain  point,  its  beginning  failure  will 
show  by  the  early  appearance  of  fatigue  symptoms.  In  complete  loss 
of  compensation  the  bismuth  meal  lies  in  a  half-moon-shaped  mass  at 
the  bottom  of  the  stomach  instead  of  being  held  in  a  perpendicular 
column. 

Hertz  and  others  have  shown  that  it  is  probable  that  such  a  thing  as 
a  functional  or  spasmodic  hour-glass  stomach  exists.  Cases  are  reported 
which  show  a  typical  hour-glass  picture  at  one  time  which  disappears 
at  another.  It  is  quite  probable  that  the  appearance  of  an  hour-glass 
contraction  is  at  times  symptomatic  of  ulcer  within  the  periphery  of  that 
contraction,  that  is,  the  presence  of  ulcer  in  one  part  of  a  segment  of 
the  stomach  stimulates  a  concentric  contraction  of  that  whole  segment. 
It  is  possible,  too,  that  such  a  thing  as  a  total  gastrospasm  exists. 
Schwarz  has  seen  2  cases  in  which  a  whole  stomach  was  seen  to  con- 
tract quite  uniformly.  As  yet  there  seems  to  be  no  definite  method 
of  making  a  diagnosis  of  ulcer.  The  claims  of  Hemmeter  and  a  few 
others  that  the  bismuth  adheres  to  an  ulcer  longer  than  to  other  parts 
of  the  mucous  membrane,  and  may  be  thus  shown  by  the  radiograph, 
have  not  been  substantiated.  Nevertheless,  it  is  highly  probable  that 
increased  experience  and  more  perfected  technic  "will,  in  the  future, 
enable  us  to  give  a  well-founded  opinion  by  the  radiograph  alone  as 
to  the  ordinary  deviations  from  the  normal  motility.  At  present  we 
can  at  least  say  that  it  is  of  assistance  in  the  diagnosis  of  hour-glass 
stomach  and  penetrating  ulcer.  If  the  x-ray  shows  that  the  whole 
stomach  apparently  lies  high  under  the  ribs  and  does  not  come  down 
to  its  normal  level,  it  should  arouse  the  suspicion  that  the  upper  half 
of  an  hour-glass  stomach  is  filled  with  the  bismuth  which  has  not  had 
time  to  percolate  through  the  constriction.  In  such  a  case  an  ex- 
amination several  hours  later  may  show  both  sacs  partially  filled 
(Hertz). 

In  the  diagnosis  of  penetrating  ulcer,  that  is,  an  ulcer  which  has 
perforated  and  caused  a  local  cavity,  but  not  a  general  peritonitis, 
we  must  look  for  an  area  marked  distinctly  off  from  the  rest  of  the 
stomach  and  showing  a  small  air-bubble  like  a  miniature  "magenblase" 
(i.e.,  the  normal  gas-containing  space  in  the  upper  portion  of  the 
stomach). 

VOL.  VI — 64 
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Diseases  of  the  Small  Intestine. — It  is  possible  that  the  bismuth 
meal  may  be  of  use  in  the  detection  of  abnormal  duodenal  stasis,  as  in 
the  case  of  a  patient  well  illustrated  by  Lane.  Since  the  shadows  of  the 
stomach  in  most  instances  overlie  the  shadow  of  the  duodenum,  this 
condition  has  probably  escaped  recognition,  and  it  is  possiV^le  that  more 
accurate  attempts  made  to  throw  the  two  shadows  apart  by  oblique 
pictures  will  lead  to  diagnostic  use  in  this  field.  Recent  improvements 
in  the  use  of  stereoscopic  pictures  of  the  internal  organs  may  develop 
this  point. 

The  bismuth  meal  passes  through  the  small  intestine  with  such  rapid- 
ity and  the  coils  are  so  confusing  that  localization  of  diseases  of  the  small 
intestine  is  not  probable.  The  process  of  segmentation  is  so  rapid  in  the 
human  being  that  it  is  extremely  difficult  to  observe.  In  this  connection 
the  x-ray  has  brought  out  one  important  point,  which,  although  it 
needs  corroboration,  is  worth  mentioning,  i.  e.,  Boese  and  HejTOsky 
claim  that  single  coils  of  the  small  intestine  remain  in  a  fairly  constant 
position. 

In  the  diagnosis  of  Lane's  kink  or  of  adhesions  in  the  ileocecal  region, 
Jordan  has  found  that  if  a  large  bismuth  meal  be  given,  evidences  of 
stasis  in  the  last  coil  of  the  ileum  can  be  demonstrated. 

Diseases  of  the  Large  Intestine.— The  use  of  the  bismuth  meal 
has  proved  of  distinct  value  in  this  field,  owing  to  the  fact  that,  anatomic- 
ally, the  large  intestine  is  held  in  a  relatively  fixed  position  bj'  its  mesen- 
teries, so  that  its  coils  do  not  overlap  one  another  to  such  an  extent  as 
do  those  of  the  small  intestine.  Then,  too,  the  segmentation  movements 
are  absent  and  the  fecal  material  remains  for  hours  at  a  time  in  the  same 
position,  the  peristaltic  waves  which  move  the  column  onward  being 
quite  infrequent.  In  the  normal  person  the  haustra  can  be  clearly  seen, 
and  the  indentations  in  the  bismuth  shadow  are  alleged  to  be  deeper  when 
an  irritative  hyperperistalsis  exists.  Surgeons  who  are  interested  espe- 
cially in  this  field  should  not  fail  to  read  Hertz's  book  on  "  Constipation." 
In  making  his  exhaustive  studies  of  this  subject  he  has  used  the  .r-ray  a 
great  deal,  and  has  found  much  help  in  distinguishing  the  various  types 
of  constipation.  He  points  out,  for  instance,  that  the  behavior  of  the 
bismuth  meal  in  the  presence  of  organic  stricture  is  very  characteristic 
and  is  but  rarely  simulated  by  spasmodic  stricture.  Strangely  enough, 
the  food  approaches  the  seat  of  the  lesion  in  a  time  even  shorter  than 
normal,  and  the  motions  of  the  whole  intestine  become  unusually 
active. 

Although  observations  of  the  motions  of  the  large  intestine  are  very 
valuable,  there  are  many  pitfalls  which  must  be  avoided  in  drawing  con- 
clusions. The  surgeon  who  is  inexperienced  in  the  interpretation  of 
radiographs,  when  presented  with  an  rc-ray  picture  of  his  constipated 
patient,  is  usually  at  once  struck  with  what  appears  to  be  an  extremely 
sharp  angulation  of  the  hepatic  or  splenic  flexure.  Cases  are  already 
being  published  in  which  obstinate  constipation  has  been  ascribed  to 
these  angulations,  and  in  which  operations,  such  as  ileocolostomy,  have 
been  performed,  with  the  idea  of  short-circuiting  a  possible  chronic  ob- 
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struction  of  this  nature.  Surgeons  contemplating  such  an  operation 
should  first  make  sure  by  observations  with  the  fluoroscope  that  there  is 
actually  an  abnormal  delay  at  these  points,  for  Hertz,  who  has  made 
many  such  x-ray  examinations,  has  rarely  seen  delay  at  these  points  even 
when  the  angulation  was  apparently  very  acute.  We  must  remember, 
too,  that  since  the  ascending  and  descending  limb  are  in  different  planes, 
their  shadows  are  more  or  less  superimposed,  thus  exaggerating  the  ap- 
pearance of  angulation.  In  most  cases  of  severe  constipation  the  delay 
will  be  found  to  occur  in  the  pelvic  colon,  the  other  landmarks  having 
been  passed  on  schedule  time.  In  such  cases  ileocolostomy  is  not  indi- 
cated. One  must  be  careful,  too,  not  to  assume  that  the  upper  limit  of 
the  bismuth  shadow  is  the  anatomic  limit  of  the  intestine  containing  it, 
for  the  upper  portions  of  the  flexures,  for  instance,  may  be  empty  or 
full  of  feces  which  contain  no  bismuth,  and  consequently  would  cast 
no  shadow.  Then,  too,  the  size  and  shape  of  the  hollow  organs  depend 
on  the  degree  of  distention  and  the  amount  of  the  material  in  them,  as 
well  as  on  the  tone  of  their  muscle.  A  pelvic  colon  may  appear  to 
contain  a  normal  amount  of  fecal  matter,  and  yet,  when  more  distended 
under  pressure  by  a  bismuth  enema,  it  will  prove  to  be  abnormally 
dilated.  We  must  also  realize  that  a  mere  coating  of  the  surface  of  the 
mucous  membrane  with  bismuth  throws  quite  a  heavy  shadow  and  gives 
an  appearance  as  if  a  considerable  quantity  of  fecal  material  still  re- 
mained at  a  given  point,  while,  in  reality,  it  may  merely  mean  that  that 
particular  portion  of  the  mucous  membrane  was  more  tenacious,  owing 
to  a  physiologic  or  pathologic  viscidity  of  the  secretion. 

Nevertheless,  since  many  observers  agree  that  the  passage  of  the 
meal  through  the  alimentary  canal  is  a  fairly  regular  process  and  pro- 
ceeds on  a  pretty  definite  schedule,  we  may  be  fairly  confident  that  great 
delay  in  any  portion  of  the  schedule  indicates  distinct  local  trouble. 
The  following  average  data  given  by  Hertz  are,  in  the  main,  in  agreement 
with  the  observations  of  others:  The  food  begins  to  leave  the  stomach 
immediately;  reaches  the  cecum  in  four  and  a  half  hours;  the  hepatic 
flexure,  in  six  and  a  half  hours;  the  splenic  flexure,  in  nine  hours;  the  iliac 
colon,  in  twenty-eight  hours. 

Obviously,  it  is  out  of  place  here  to  discuss  this  question  in  further 
detail,  but  enough  has  been  said  to  show  that  when  the  medical  profession 
has  once  realized  that  pretty  accurate  data  are  already  at  hand  to  tell  us 
what  are  the  normal  times  at  which  the  various  parts  of  the  intestine 
should  be  full  or  empty,  they  will  recognize  that  the  radiographer  can 
give  them  great  help  in  showing  the  part  of  the  intestine  in  which  delay 
takes  place  in  the  individual  constipated  patient. 

Diseases  of  the  Thorax. — The  contributions  of  the  x-ray  to  diag- 
nosis in  thoracic  disease,  while  not  strictly  surgical,  are  of  interest  in 
many  cases  to  the  surgeon,  as  well  as  to  the  clinician.  Even  in  the  early 
days  of  the  x-ray,  Francis  Williams  showed  that  it  was  capable  of  demon- 
strating early  tuberculous  lesions  in  the  lung,  and  now  Dunham,  in  his 
recent  work,  corroborates  Williams'  claims  and  adds  the  diagnosis  of 
tuberculous  bronchial  lymph-nodes.     In  this  connection  the  student 
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should  review  the  work  of  Rieder,  in  the  Fortschritte  der  Rontgen-strah- 
len,  Band  15,  p.  409,  with  its  beautiful  illustrations  showing  thoracic 
conditions.  The  surgeon  working  on  the  thorax  finds  the  x-raj^  indis- 
pensable in  demonstrating  abscesses  of  the  lung,  bronchiectasis,  pneumo- 
thorax, mediastinal  tumors,  and  metastases  in  the  lungs.  Echinococcus 
cysts  of  the  lung  show  with  great  clearness.  In  hernia  of  the  diaphragm 
the  a;-ray  presents  the  only  means  of  diagnosis  (Scuclder). 

Diseases  of  the  Kidneys. — In  a  chapter  on  this  subject  illustrations 
will  be  found  showing  the  importance  of  the  a:;-ray  in  this  branch  of  sur- 
gery. The  injection  of  collargol  in  the  ureter  and  renal  pelvis  makes  it 
possible  to  demonstrate  hydronephrosis  in  its  early  stages,  as  well  as 
strictures  and  kinks  of  the  renal  pelvis  and  ureter.  Radiographs  of 
ureteral  catheters  impregnated  with  silver  and  introduced  into  abnormal 
ureters  make  it  possible  to  demonstrate  various  unusual  positions  and 
reduplications  of  this  passage.  Not  only  is  the  size  and  presence  of 
normal  kidneys  shown  by  the  x-ray,  but  kidneys  which  are  enlarged  from 
the  presence  of  tumors  or  caseated  from  old  tuberculosis  often  cast  dis- 
tinct shadows. 

Myositis  ossificans  was  formerly  considered  a  rare  disease,  but  cases 
of  its  local  manifestation  following  trauma  have  so  frequently  been  recog- 
nized by  means  of  the  x-ray  that  every  clinic  is  able  to  furnish  many  in- 
stances, and  now  the  surgeon,  in  his  effort  to  find  the  reason  for  prolonged 
stiffness  in  certain  cases  of  fracture  in  the  neighborhood  of  joints,  thinks 
at  once  of  the  possibility  of  a  local  ossification  of  some  muscle  adjacent 
to  the  joint.  This  is  particularly  true  in  cases  of  fractures  about  the 
elbow,  where  the  brachialis  anticus  is  invaded  by  osteoblasts. 

Many  cases  of  tabes  mesenterica  have  been  accidentally  discovered 
by  the  use  of  the  x-ray,  and  where  this  disease  is  suspected,  the  diagnosis 
may  be  substantiated. 

In  subacromial  bursitis  not  only  may  tuberculosis  of  the  head  of  the 
humerus  be  excluded,  but  in  certain  cases  a  deposit  of  calcareous  material 
is  demonstrated  by  the  radiograph  beneath  the  base  of  the  bursa  in  the 
supraspinatus  tendon. 

Certain  cases  (hyperostosis  cranii)  presenting  cerebral  symptoms, 
which  formerly  were  only  diagnosed  when  the  trephine  was  used  and  met 
with  an  extremely  thick  skull,  can  now  be  recognized  without  operation 
and  a  uniform  inoperable  thickening  of  the  cranium  demonstrated. 

The  use  of  stereoscopic  x-ray  pictures  in  cases  of  cerebral  tumor  bids 
fair  to  be  of  help. 

In  the  diagnosis  of  empyema  of  the  accessory  sinuses  and  of  deform- 
ities of  the  septum  and  turbinated  bones  the  rhinologist  turns  to  the 
x-ray  for  aid. 

In  dentistry  it  is  daily  employed  for  the  detection  of  uneru]ited  teeth 
and  for  foreign  bodies  producing  disease  of  the  antrum. 

Therapeutic  Uses.— The  brief  remarks  which  were  made  in  the 
earlier  chapter  (Vol.  V.,  p.  1175)  are  still  true.  Improvement  has  taken 
place  in  the  application  of  the  x-ray  to  each  of  these  diseases,  so  that  they 
may  be  treated  with  more  certainty  and  less  danger. 
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The  use  of  radium  is  still  in  the  stage  of  experiment.  Louis  Wickham, 
of  the  Radiological  Institute  of  Paris,  has  recently  published  a  volume 
on  the  therapeutic  uses  of  this  agent  which  can  be  referred  to  for  a  special 
opinion,  but  at  present,  as  at  the  last  writing,  radium  has  not  yet  made 
its  place  in  the  domain  of  surgery. 

The  remarks  on  the  deleterious  effects  of  the  x-ray,  which  were  made 
in  Vol.  v.,  p.  1171,  are  also  still  applicable.  It  may  be  said  with  even 
more  certainty  that  the  judicious  diagnostic  use  of  the  Rontgen  ray  is 
harmless  for  the  patient,  but  still  dangerous  to  the  radiographer.  When 
repeated  exposures  of  the  patient  are  made  for  therapeutic  purposes  or 
to  observe  the  behavior  of  the  bismuth  meal,  especial  care  should  be 
used. 

To  illustrate  the  practical  help  which  the  x-ray  may  give  in  the  diagnosis  of 
ptosis,  the  report  of  a  radiographic  examination  made  for  me  by  Dr.  Percy  Brown  is 
here  presented  in  full,  together  with  reproduction  of  the  plates  on  which  it  is  founded. 
The  patient  was  a  slight,  unmarried  woman  of  twenty-six,  who  was  referred  to  me  for 
the  consideration  of  operative  relief  for  her  dyspepsia  and  constipation. 

Dr.  Brown's  Report. — An  investigation  by  Rontgen  rays  of  the  conditions  ob- 
taining in  the  alimentary  tract  was  embodied  in  a  set  of  six  non-stereoscopic  plates, 
made  at  various  periods  in  the  course  of  alimentation  (Figs.  497-502). 

Fig.  497. — An  exposure  of  the  stomach,  in  the  prone  posture  of  the  patient, 
four  minutes  after  the  ingestion  of  a  bismuth  test-meal.  Even  in  this  position  the 
stomach  sags  low,  the  lowest  point  of  the  greater  curvature  being  7|  cm.  below  the 
crests  of  the  ilia.  The  viscus  is  apparently  atonic  and  somewhat  dilated,  the  normal 
peristaltic  manifestations  being  lost.  There  remains  enough  of  energy,  however,  to 
have  caused  the  expulsion  of  a  portion  of  the  anterior  portion  of  the  meal. 


KiG.  498. 


Fig.  498. — Eighteen  minutes  after  the  ingestion  of  the  meal.  Patient  standing. 
The  lowest  portion  of  the  greater  curvature  is  here  13  cm.  below  the  iliac  crests.  The 
evidence  of  movement  here  shown  is  subjective  on  the  part  of  the  patient,  and  is 
not  due  to  peristaltic  action. 

Fig.  499. — Four  hours  after  the  meal.  The  major  portion  of  the  meal  has  been 
ejected  into  the  ileum  and  thence  through  the  ileocecal  valve.     This  observation 
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would  suggest,  therefore,  that  the  stomach  has  fair  motor  function,  in  spite  of  the 
apparent  static  abnormaHty.  The  motor  function  of  the  ileum  is  due,  no  doubt,  to 
increased  nervous  irritability. 


Fio.  499. 


Fig.  500. — Twenty-three  and  a  half  hours  after  the  meal.  Standing  posture.  A 
portion  of  the  food-mass  still  in  the  ileum.  The  remainder  is  in  the  ascending  and 
transverse  colons.  The  profound  degree  of  enteroptosis  is  clearly  revealed.  A  sharp 
hepatic  kink.     The  anterior  meal  has  not  yet  arrived  at  the  splenic  flexure. 

Fig.  501. — Twenty-eight  and  a  half  hours.  All  the  food  has  not  yet  passed  the 
ileocecal.  Profound  enteroptosis  at  the  transverse  colon,  its  mesial  portion  being 
16  cm.  below  the  iliac  crests.  The  splenic  flexure  is  as  yet  but  sparsely  filled.  The 
normal  contour  presented  by  a  well-functioning  transverse  colon  is  apparently  lost 
in  its  efforts  to  overcome  the  static  handicaps 


Fig.  501. 


Fig.  502, 


Fig.  502. — ^Thirty-four  and  throe-quarter  hours  after  the  meal.  Prone  jiosition. 
Sigmoid  and  rectum  filling  slowly,  but  the  major  iiortion  of  the  food  still  occupie.-^  the 
colon.  Apparent  nervous  hvperpcristalsis  to  which  the  food  is  subiected  in  the 
sigmoid. 
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Diagnosis. — A  description  of  the  above  findings  leaves  hardly  necessary  a  state- 
ment of  a  diagnosis  in  this  case.  It  is,  without  doubt,  a  marked  case  of  gastroptosis, 
together  with  the  usually  attendant  elements  of  atony  and  dilatation.  The  mechan- 
ical abnormality  is  also  carried  into  the  colon.  Here  the  ptosis  is  marked  and  is 
attended  with  all  the  usual  manifestations  of  motor  irritability  and  irritative  hy- 
perperistalsis. 
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CHAPTER  CLV. 

THE  LEGAL  RELATIONS  OF  THE  SURGEON.* 

By  Hampton  L.  Carson,  Esq., 

Philadelphia. 

Four  recent  cases  emphasize  the  necessity  of  care  in  the  conduct 
of  operations,  and  tlie  advisabiUty  of  supervision  by  the  operator  of 
those  details  which  are  generally  entrusted  to  subordinates,  but  which 
are  imputed  in  law,  on  the  theory  of  agency,  to  the  operator  himself  as 
a  part  of  his  duty.  No  one  wishes  to  appear  as  a  defendant  in  a  suit  for 
malpractice,  and  the  plaintiff  will  generally  single  out  the  man  finan- 
cially strong,  instead  of  suing  nurses  and  assistants.  Even  if  a  Court 
should  decide  as  a  matter  of  law  that  the  defendant  was  not  liable  be- 
cause of  the  presence  of  independent  participants,  the  injury  to  reputa- 
tion remains,  as  well  as  the  annoyance  and  expense  of  defending  liti- 
gation. 

In  all  of  these  cases  it  was  clear  that  somebody  had  been  negligent. 
The  Court,  in  the  first,  second,  and  third  cases,  left  it  to  the  juries  to 
say  who  the  negligent  persons  were,  and  they  fastened  upon  the  sur- 
geons. The  jury  being  the  tribunal  to  determine  the  facts,  the  Court 
in  each  instance  refused  to  disturb  the  verdicts.  In  the  fourth  case, 
which  was  a  suit  against  a  hospital,  while  the  institution  escaped  because 
it  was  a  public  charity,  yet  the  right  to  bring  a  separate  action  against 
the  negligent  individual  remained. 

The  cases  are  as  follows:  J.  sued  R.,^  a  surgeon,  for  negligence  in 
operating  for  appendicitis,  particularly  in  not  removing  a  pad  of  gauze 
from  the  abdominal  cavity  before  the  sewing  up  of  the  wound.  It  ap- 
peared that  several  pads  had  been  used  and  were  placed  by  the  assist- 
ant. The  surgeon  did  not  remember  how  many  pads  were  used.  The 
assistant  and  the  nurses  thought  that  all  the  pads  had  been  removed,  but 
the  fact  that  a  pad  was  found  upon  the  second  operation  negatived  the 
contention.  The  question  left  to  the  jury  was  this :  Did  the  surgeon  sew 
up  the  wound  after  the  operation  and  allow  a  pad  to  remain  in  the 
abdominal  cavity?  The  Court  of  Appeals  held  that  the  real  question 
was  not  so  much  who  put  the  pad  there,  as  who  allowed  it  to  remain 
and  could  it  have  been  removed. 

F.  sued  H.,^  a  surgeon  of  great  reputation,  for  negligence  in  allowing 
a  sponge  to  remain  in  the  body  when  closing  the  incision  after  an  opera- 
tion.    The  defense  was  that  the  hospital  internes  had  handled  the 
sponges  and  that  they  were  independent  of  the  surgeon.     The  Court 
*  Supplementary  to  Chapter  LXXXIV.,  Vol.  V.,  p.  IISO. 
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refused  to  charge  that  it  was  not  negligence  in  the  surgeon  to  leave  the 
removal  to  the  assistants,  and  left  it  to  the  jury  to  say  whether,  under  the 
circumstances,  it  was  not  his  duty  before  sewing  up  the  wound  to  see 
that  the  cavity  was  clear. 

S.  sued  R.^  for  negligence  as  a  surgeon  in  failing  to  discover  and  re- 
move a  piece  of  gauze  before  closing  the  incision.  The  Court  followed 
the  ruling  in  the  above  case. 

G.  sued  the  Sisters  of  St.  Francis^  (a  hospital)  for  negligence  of  the 
attendant  in  allowing  hot  water  to  escape  from  bottles  and  scald  the 
patient.  The  hospital  was  held  immune  because  a  public  charity,  but 
the  Court  declined  to  pass  on  the  question  of  individual  responsibility, 
because  not  properly  raised. 

As  we  go  to  press  we  note  a  suit  against  a  surgeon  for  allowing  a 
pair  of  forceps  to  remain  in  a  wound.  The  rulings  of  the  Court  do 
not  appear  because  the  jury  on  the  facts  exonerated  the  surgeon. 

The  foregoing  cases  are  in  striking  contrast  with  the  remarks  of  the 
Supreme  Court  of  Georgia  in  Aukridge  vs.  Noble,  114  Ga.,  949,  where  the 
defense  of  a  surgeon  is  well  stated,  to  the  effect  that  it  is  not  his  duty  to 
count  sponges,  but  the  weight  of  authority  is  clear  that  he  must  at  least 
satisfy  himself  by  examination  that  the  wound  can  be  safely  closed. 

BIBLIOGRAPHY. 

1.  Gable  vs.  Sisters  of  St.  Francis  (a.  d.  1910),  227  Pa.,  St.  254. 

2.  Harris  vs.  Fall  (a.  d.  1910),  177  Federal  Reporter,  79.     Same  case  twenty- 

seven  Lawyer's  Reports  Annotated,  New  Series,  1174. 

3.  Reynolds  fs.  Smith  (a.  d.  1910),  127  Northwestern  Reporter,  192. 

4.  Ruth  vs.  Johnson  (a.  d.  1909),  172  Federal  Reporter,  191. 


CHAPTER  CLVI. 

THE  LABORATORY  AS  AN  AID  TO  SURGICAL  TECHNIG 
AND  TO  SURGIGAL  DIAGNOSIS.^ 

By  William  M.  Late  Coplin,  M.D., 

Philadelphia. 

Since  the  chapter  bearing  this  title  appeared  a  number  of  import- 
ant advances  have  been  made  in  technic,  especially  as  applied  to  rapid 
histologic  diagnosis.  Wilson'  wisely  advises  a  small  diagnostic  labor- 
atory immediately  adjoining  the  operating  suite.  Such  a  laboratory, 
properly  furnished  with  aseptic  tables  and  appliances,  may  be  kept  as 
clean  and  safe  as  any  operating-room,  and  when  available  would  greatly 
facilitate  speedy  examinations  of  material,  yielding  results  most  useful 
to  the  operator  and  to  students  who  may  be  following  the  case. 


Fig.  503. — Removal  of  a  Fragment  of  a  Superficial  Growth  with  a  Skix  Punch.      (Morrow.) 


In  addition  to  the  methods  for  securing  specimens,  described  in  the 
original  chapter,  the  use  of  freezing  and  of  a  punch,  as  recommended  by 
Morrow,^  may  be  recommended.  The  skin  or  other  exposed  surface  is 
frozen  and  the  specimen  removed  by  a  trephine-like  punch  by  the 
method  shown  in  Figs.  503,  504. 

'  Supplementary  to  Chapter  LXXXV.,  Vol.  V.,  p.  11  OS. 

-  St.  Paul  Med.  Jour.,  May,  1910;  also  Collected  Papers  bv  the  Staff  of  St.  Mary's 
Hospital,  Rochester,  Minn.,  1911,  p.  rAr>. 

^  Diagnostic  and  Therapeutic  Technic,  p.  229. 
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With  regard  to  the  use  of  frozen  sections  and  rapid  diagnosis  at  the 
time  of  operation,  Wilson  has  reviewed  his  own  technic  and  that  of 
Strouse.^ 

Pieces  of  fresh  tissue  (10  mm.  square  and  2  mm.  in  thickness)  are 
frozen  in  a  syrupy  dextrin  solution  and  cut  in  sections  5  to  10  microns  in 
thickness.  Using  the  tip  of  a  finger,  the  sections  are  removed  from  the 
knife,  allowed  to  thaw,  and  are  unrolled  in  a  1  per  cent,  aqueous  solution 
of  sodium  chlorid;  a  camel's-hair  brush  is  useful  in  straightening  out  the 
sections.  They  are  then  stained  for  from  ten  to  twenty  seconds  in 
Unna's  polychrome  methylene-blue,  washed  quickly  in  salt  solution,  and 
mounted  in  Brun's  medium.  Brun's  medium  is  prepared  by  mixing  10 
parts  of  glycerin,  40  parts  of  glucose,  140  parts  of  distilled  water,  and 
then  adding  10  parts  of  spirit  of  camphor;  the  precipitated  camphor  is 
removed  by  filtration.  The  advantage  of  Brun's  medium  is  that  it  pre- 
serves the  color  of  preparations  stained  with  anilin  dyes.     Long  expe- 


FiG.  604. — Removal  of  a  Fragment  of  a  Superficial  Growth  with  a  Skin  Punch:  Second  Step, 
Cutting  Loose  the  Base  of  the  Section.     (Morrow.) 


rience  with  thionin  enables  me  to  endorse  Strouse's  method  of  staining. 
The  dye  is  prepared  by  mixing  equal  parts  of  a  saturated  aqueous  solu- 
tion of  Grubler's  thionin  and  a  2  per  cent,  aqueous  solution  of  phenol; 
for  a  time  the  mixture  improves  with  age,  but  later  it  usually  deterior- 
ates. Carbolic  acid  acts  as  a  mordant  and  enhances  the  polychrome  ac- 
tion of  the  stain.  The  spread-out  section  is  floated  on  a  slide,  the  excess 
of  fluid  removed,  a  drop  of  thionin  solution  applied,  and  a  cover-glass  at 
once  adjusted  in  position.  Any  excess  of  fluid  may  be  removed  by 
blotting  the  edges  of  the  cover;  the  preparation  is  now  ready  for  exam- 
ination. If  the  piece  of  tissue  has  been  partly  fixed  in  a  10  per  cent. 
aqueous  solution  of  formalin,  sectioning  is  facilitated  and  the  stain  is 
equally  efficacious. 

In  the  previous  chapter  frozen  sections  for  rapid  diagnosis  were  not 
fully  endorsed.  In  experienced  hands  it  no  doubt  possesses  a  m.ost 
useful  field,  but  cannot,  however,  be  removed  from  the  danger  incident 

1  Jour.  Amer.  Med.  Assoc,  May  14,  1910,  p.  1614. 
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to  random  sampling,  even  with  most  careful  tissue  selection,  and  does 
not  possess  the  advantage  of  serial  sections  possible  by  the  paraffin 
method  only.  Bloodgood^  observes  that  "  In  my  experience,  after  one 
has  had  a  sufficient  training  the  diagnosis  from  the  gross  appearance  is 
easier  and  undoubtedly  quicker  and,  in  many  cases,  more  certain  than 
from  a  rapid  frozen  section."  Notwithstanding  my  personal  objection 
to  diagnosis  based  upon  rapid  frozen  sections,  there  can  be  no  doubt  that 
extended  familiarity  with  the  technic  and  a  large  experience  in  exami- 
nation of  specimens  prepared  in  this  way  may  yield  corroborative  data 
in  doubtful  cases.  McCarty^  believes  that  frozen  sections  .stained  with 
polychrome  methylene-blue  are  better  than  paraffin  or  celloidin  sec- 
tions. Even  admitting  that  the  sections  are  equally  good,  the  advantage 
incident  to  examination  of  many  sections,  often  from  different  areas,  lies 
with  the  slower  paraffin  method. 

'  Jour.  Amer.  Med.  Assoc,  Oct.  30,  1909,  p.  1475;  see  also  "  Discussion,"  p.  478. 
2  Ibid.,  p.  1478. 
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CHAPTER  CLVII. 

THE  SURGICAL  ORGANIZATION  OF  A  HOSPITAL/ 

By  a.  J.  OcHSNER,  M.D., 

Chicago. 

OPERATING  DEPARTMENT  FOR  HOSPITALS  WITH   200  TO  500  BEDS. 

During  the  past  few  years  an  enormous  number  of  new  hospitals 
have  been  constructed,  and  many  of  the  older  hospitals  have  added  new 
wings,  usually  containing  modern  operating-rooms.  There  has  devel- 
oped a  marked  tendency  toward  securing  efficiency  at  a  reasonable  cost 
of  construction  and  with  the  possibility  of  conducting  an  efficient  service 
at  a  reasonable  cost  of  maintenance,  with  the  view  of  conserving  the 
time  and  energy  of  the  surgeon  and  his  staff  and  that  of  the  surgical 
nurses.  This  tendency  has  resulted  in  almost  daily  requests  for  sug- 
gestions concerning  the  planning  of  operating  floors  for  surgical  wings. 
The  plan  which  was  in  vogue  a  number  of  years  ago,  of  spending  large 
sums  of  money  for  the  construction  of  entire  buildings  for  the  housing 
of  operating-rooms,  seems  to  have  been  discarded  generally,  and  instead 
of  this  the  north  end  of  the  top  floor  of  the  surgical  wing  has  usually  been 
chosen  for  the  construction  of  the  operating  department.  In  this  man- 
ner it  is  possible  to  secure  equal  facilities  at  from  15  to  40  per  cent,  of 
the  cost  of  constructing  operating  departments  according  to  the  former 
plan  of  having  a  special  pavilion  for  this  purpose. 

In  order  to  facilitate  the  study  of  this  plan  for  a  hospital  somewhat 
larger  than  that  illustrated  on  p.  1219,  Vol.  V.,  the  accompanying  illus- 
tration (Plate  IX.),  representing  the  operating  floor  of  a  hospital  con- 
structed during  the  past  year,  may  serve  admirably,  because  it  provides 
ideal  facilities  for  an  enormous  amount  of  surgical  work,  and  still  it  is  so 
concentrated  that  the  cost  of  construction  and  the  cost  of  maintenance 
are  exceedingly  small.  In  this  case  the  department  has  been  placed  on 
the  top  floor  of  a  new  wing  which  has  been  added  to  an  old  hospital.  The 
three  operating-rooms  are  provided  with  an  enormous  amount  of  north 
light  coming  from  windows  16  feet  wide,  reaching  from  a  point  3  feet 
from  the  floor  to  the  ceiling,  and  then  continuing  in  the  form  of  sky-lights 
for  a  distance  of  16  feet  more.  The  skylights  are  so  steep  that  the  sun 
cannot  enter  the  room,  because  these,  as  well  as  the  windows,  face  the 
north. 

The  sterilizing  room  is  conveniently  placed  between  two  of  the  oper- 
ating-rooms.    A  large  room  on  the  opposite  side  of  the  hall  serves  as  a 
preparation  room  for  the  patients  and  for  anesthesia  and  dressing  room. 
1  Supplementary  to  Chapter  LXXXVL,  Vol.  V.,  p.  1211. 
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An  important  feature  of  this  plan  is  found  in  the  recovery  rooms, 
which  make  it  possible  to  keep  patients  recently  operated  on  entirely 
away  from  those  formerly  operated  upon,  and  those  who  are  to  be  oper- 
ated upon  in  the  future  until  they  have  completely  recovered  from  the 
anesthesia  and  the  postoperative  pain.  This  increases  the  comfort  of  all, 
and  improves  the  service  enormously.  If  it  is  desired  to  have  patients 
recover  from  the  anesthesia  in  the  open  air,  they  msiy  be  placed  in  the 
sun  room  for  this  period. 

The  pathologic  laboratory  with  a  north  light  is  conveniently  placed, 
also  the  room  for  washing  before  entering  the  operating-room,  and  the 
facilities  for  taking  a  shower-bath  after  the  operation  are  most  satis- 
factory. 

The  special  room  for  x-ray  examinations  and  the  dark  room  for  oph- 
thalmoscopic and  laryngoscopic  examinations  have  been  found  most 
satisfactory  in  this  institution. 

It  will,  of  course,  be  necessary  to  change  and  vary  many  details  in 
each  individual  case,  but  it  seems  quite  worth  while  to  have  in  mind  an 
individual  plan  which  in  the  element  of  efficiency  has  been  developed 
to  such  a  marked  extent,  and  in  which  it  has  been  tested  practically  and 
found  satisfactory. 

It  may  be  well  to  direct  special  attention  to  the  fact  that  all  doors 
through  which  surgeons  or  nurses  have  to  pass  in  their  work,  in  fact, 
all  doors  except  those  of  closets,  lockers,  and  instrument  cases,  of  the 
type  that  swing  both  ways,  so  that  one  can  back  through  any  door  with- 
out touching  it  with  the  hands  in  order  to  open  or  close  it. 

The  floors  should  be  constructed  of  some  impermeable  substance, 
because  this  facilitates  cleaning.  Wooden  floors  are,  of  course,  equally 
safe,  but,  in  the  long  run,  much  less  economical.  White  tile  should  be 
avoided,  because  in  an  operating  department  in  which  much  work  is 
being  done  the  white  tile  floor  looks  repulsive  except  just  after  it  has 
been  polished  and  before  the  next  operation  is  begun.  Flake  mosaic  or 
Terrazzo,  although  theoretically  less  desirable,  is  much  to  be  preferred 
in  practice. 
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Abdomen,  contusions,  450 

operations,  after-results,  882-885 
pendulous,  lipectomy  for,  933 
wounds,  closure,  876 

penetrating,  451 
Abdominal  fecal  fistula,  persistent,  Cof- 
fey's operation,  46 
hernia,  Bartlett's  silver  wire  in,  441 
muscles,  defects,  congenital,  450 
operations,  after-results,  882-885 

for  retroversion  of  uterus,  849 

in  surgery  of  female  genito-urinary 
organs,  810 
surgery,  adhesions,  427 

after-treatment,  435 

Clark  position,  431 

closure  of  wounds,  433 

confidence  of  patient,  423 

count  of  leukocytes  before,  427 

covering  denuded  areas  after,   429, 
430 

drainage,  431 

embolism,  438 

enema,  439 

Fowler  position,  431 

gas-pains  after,  treatment,  436 

Gatch  bed,  431,  432 

general  considerations,  421 

getting  out  of  bed,  early,  437 

handling  of  intestines,  426 

hemorrhage,  438 
of  jaundice  in,  422 

incisions,  425 

iodin    method    of    sterilizing    skin 
areas,  423,  424 

meteorism  after,  treatment,  436 

neurasthenia,  438 

nutrition,  439 

phlebitis,  439 

position,  431 

on  operating-table,  424 

preliminary  stay  in  hospital,  421 
treatment,  421 

retention  of  urine  after,  treatment, 
437 

salt  solution  after,  437 

shock,  438 

technic,  421 

use  of  gauze,  426 
total  extirpation  in  cancer  of  neck  of 

uterus,  868 
wall,  carcinoma,  445 

desmoids,  444 


Abdominal  wall,  echinococcus  cysts,  445 
fascial  rupture,  449 
fibroma,  444 
muscle-hernias,  449 
plastic  surgery,  441 
suppuration,  444 
surgery,  441 

tumors,  after  herniotomies,  444 
wounds,  closure,  433,  876 

Bartlett's  silver  wire,  435 
in  naval  surgery,  prophylaxis  against 
consequences,  769 
Abdominoperineal    operation   for    carci- 
noma of  rectum,  630 
Aberrant  thyroids,  341 
Abrashanoff's  pedunculated  flap  opera- 
tion for  fistula,  46 
Abscess,  34 
amebic,  796 

antiferment  treatment,  37 
cold,  Beck's  bismuth-paste  in,  43 
ferment  treatment,  38 
trypsin  treatment,  38 
of  breast.  Bier's  hyperemia  in,  404,  405 
of  liver  due  to  appendicitis,  567 
treatment,  567 
tropical,  796 
of  lung,  388 

after  pneumonia,  998 
treatment,  1000 
gangrenous,  tjreatment,  388 
of  neck,  320 
perinephritic,  650,  651 
subphrenic,  due  to  appendicitis,  564 

treatment,  566 
tuberculous,  formalin  and  iodoform  in, 
39 
puncture,  99 
Abscess-cavities,    Beck's    bismuth-paste 

in,  41 
Accessory  thyroids,  341 

median,  329 
Accidents,  aeroplane,  945 
from  electric  currents,  947 
hernia  of,  593 
surgery  of,  943 
Acetabulum,    dislocation,    complete,    in 
central  dislocation  of  hip,  209 
fractures,  184 

central,    in    central    dislocation    of 

hip,  208 
excentric,  in  central  dislocation  of 
hip,  209 
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Acne,  electric  desiccation  for,  138 
Acrocyanosis,  54 

Acromegaly,    adenoma    of    hypophysis 
and,  relation,  286,  287 

adiposity  in,  299 

amenorrhea  in,  296 

combined  types,  299 

congenital,  297 

enlargement  of  hypophysis  and,  115 

gigantism  and,  relation,  296 

glycosmia  in,  284,  296 

hypophysis  in,  285 

impotence  in,  296 

in  pregnancy,  117,  284 

symptoms,  296 

tumors  of  hypophysis  associated  with, 
286 
unassociated  with,  290 

types,  297 

combined,  299 
Actinomycosis,  76 

clinical  aspects,  77 

etiology,  76 

of  Fallopian  tubes,  875 

of  kidney,  77 

of  ligaments  of  uterus,  875 

of  lung,  treatment,  390 

of  ovary,  875 

of  stomach,  478 

of  uterine  appendages,  875 

of  vermiform  appendix,  573 
symptoms,  574 
treatment,  575 

of  vertebrae,  259 

treatment,  78 
Adami's     definition     of     inflammation, 

20 
Adenocarcinoma  of  umbilicus,  446 

of  vermiform  appendix,  578 
Adenoids,  removal,  358 

hemorrhage  from,  treatment,  360 
Adenoma  of  hypophysis,  acromegaly  and, 
relation,  286,  287 

of  thyroid,  333 

of  umbilicus,  448 
Adenomatosis  of  thyroid  gland,  332 
Adenopathies,  distant,  495 

immediate,  495 
Adenotome,  La  Force's,  358 
Adhesions,     ileocecal,     522.       See    also 
Ileocecal  adhesions. 

in  abdominal  surgery,  427 
Adiposity  in  acromegaly,  299 
Adrenals,  tumors,  120 
Aeroplane  accidents,  945 
Afebrile  erysipelas,  66 
Agglutination  of  ileum,  522 

test  for  glanders,  75 
Air  embolism,  63 

injections  in  tic  douloureux,  249 

sterilized,   in   tuberculous   peritonitis, 
102 

tumor  of  neck,  317 
Ala  nasi,  collapse,  MacKenty's  operation 
for,  361,  362 
treatment,  361 


Albee's  operation  of  transplantation  of 
portion  of  tibia  into  spine  in  tuber- 
culous spondylitis,  899 
Alcohol  injections  in  sciatica,  252 
in  tic  douloureux,  245 
sequels,  248 
technic,  247 
Alimentar}^  canal,  sensibilitv,  507 
Allantoin,  33 
Amann's  method  of  covering  denuded 

areas  after  pelvic  surgery,  430 
Amebic  abscess,  796 

dysentery,  793 
Amenorrhea  in  acromegaly,  296 
American  combination  sterilizing  outfit 

in  naval  surgerj^,  757 
Ampulla  of  Vater,  carcinoma,  133 
Amputation,  908 
cinematic,  908 
cineplastic,  908 

Games'  artificial  arm  in  connection 

with,  921 
through  arm,  Vanghetti's  method, 
910 
forearm,  Vanghetti's  method,  pro- 
viding    double     plastic 
loop  motors,  912 
plastic  club  motor,  914 
single  plastic  loop  motor, 
911 
Vredrene's   method,    providing 
isolated     compound    tendon 
loop  motoi-,  914 
cineprosthetic,  909 
in  gangrene,  55 
interilio-abdominal,  927 
of  leg,  aperiosteal,  Bunge's  method,  927 
osteoplastic,  924 

Bier's  method,  924,  925 
Kocher's  method,  925 
orthopedic,  909 
osteoplastic,    through    arm,    Elgart's 

method,  916 
stump,  908 
tenoplastic,  909 
Anal  fistula,  Beck's  bismuth-paste  in,  44 

treatment,  operative,  46 
Anastomat,  Noble's,  536 

Baldwin's  modification,  536 
Anastomosis,     arteriovenous,     in     gan- 
grene, 56 
intestinal,  535 

after   removal   of   tumors   of   large 

intestine,  512 
Crile's  method,  537 
Lahey's  method,  539 
Mayo's  method,  535 
Noble's  anastomat  in,  536 
nerve,  in  facial  paralysis,  249 
Anemia,  splenic.  622 
cachectic,  623 
hemolytic,  623 
treatment,  622 
Anesthesia,  cocain-,  in  operations  in  area 
of    distribution  of    trigeminal    nerve, 
415,  416 
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Anesthesia,  ether-,  intravenous,  974 
dangers,  976 
technic,  978 
in  differential  pressure  chambers,  953 
in  goiter  operations,  337 
in  operations  in  naval  surgery,  758 
in  removal  of  tumors  of  hypophysis, 

307 
in  traumatic  hysteria,  255 
inhalation,    cause    of    exhaustion    of 
brain-cells  from  trauma  of  various 
parts  of  body  under,  152 
intratracheal  insufflation,  395,  968 
apparatus,  971 

Elsberg's  apparatus,  396,  397 
Janeway  and  Green's  apparatus, 

395 
Janeway's  apparatus,  397-399 
technic  of  introducing  tube,  970 
local,  in  operations  in  area  of  distribu- 
tion of  trigeminal  nerve,  415,  416 
nitrous  oxid,  950 
spinal,     981.       See    also    Anesthesia, 

subarachnoid. 
subarachnoid,  981 

anatomic  remarks,  981 
anesthetics,  983 
cocain  in,  983 

in  operations  in  naval  surgery,  760 
limitations,  991 
novocain  in,  983 
physiologic  remarks,  981 
stovain  in,  983,  985 
technic,  986  _ 
tropacocain  in,  983,  985 
terminal,  in  operations  in  naval  sur- 
gery, 759 
Angeioma,  electric  desiccation  for,  138 
Angina,  Ludwig's,  418 
course,  418 
symptoms,  419 
treatment,  420 
Angiospastic  gangrene,  54 
Animals,  diseases  directly  derived,  81 
Ankle-clonus  in  traumatic  hysteria,  255 
Ankylosing  arthritis,  pathology,  193 

relation  of  clinical  symptoms  to,  199 
Ankylosis  due  to  adhesions  and  contrac- 
tures of  soft  tissues,  operations  for, 
902 
interposition    of   fascia,    muscle,    and 
connective  tissue  for,  902 
of  foreign  membranes  for,  904 
of  periosteum  for,  902 
Murphy's  method  of  interposition  of 
fascia,  muscle,  and  connective  tissue 
in,  902 
of  deformity,  198 
operations  for,  902 
prevention,  by  injections  of  oil,  901 
Anoci-association,  150 

preparation  for  goiter  operation,  338 
Anthrax,  72 
prophylaxis,  73 
serum  treatment,  72 
treatment,  72 
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Antibodies,  35 
Anti-enzyme,  26 

Antiferment  treatment  of  abscess,  37 
Antiferments,  35 
Antigens,  35 

Antigonococcus  serum  in  gonorrhea,  693 
Antitetanic    serum    in    compound    frac- 
tures, 161 
Antitoxin  treatment  of  tetanus,  69,  70 
Antityphoid  vaccination  in  army,  743, 

744 
Anuria,  654 

Fischer's  solution  in,  655,  660 

treatment,  655 
Anus,  fistula,  rectal  incontinence  after 
operations  for,  treatment,  626 
treatment,  625 

pruritus,  intractable,  treatment,  surgi- 
cal, 627 
Aperiosteal  amputation  of  leg,  Bunge's 

method,  927 
Apophysitis,  204 
Apoplexy  of  uterus,  828 
Appendectomy,  adhesions  after,  559 

end-results,  558 

girdle-incision,  542 

Hessert's  method  of  management  of 
stump,  555 

Knott's    method    of    management    of 
stump,  555 

median  incision,  553 

stump  in,  treatment,  555 

technic,  553 

transverse  incision,  554 
Appendices  epiploicse,  torsion,  453 
Appendicitis,  540 

abscess  of  liver  due  to,  567 
treatment,  567 

acute,  symptoms,  552 

catarrhalis  acuta,  560 
chronica,  560 

classification,  560 

count  of  leukocytes  in,  427 

diagnosis,  545 

intestinal  obstruction  due  to,  560 
prognosis,  564 
treatment,  564 

Lanz's  point,  541,  542,  543 

McBurney's  point,  541,  542,  543 

peritonitis  from,  557 

purulenta  necrotica,  560 

Sondern's  leukocyte  resistance  line,  545 

subphrenic  abscesses  due  to,  564 
treatment,  566 

torsion  of  omentum  and,  differentia- 
tion, 514,  515 

treatment,  552 

Volkovitsch's  diagnostic  sign,  547 
Appendicostomy,  580 

in  amebic  dysentery,  795 

technic,  580 
Appendicular  dyspepsia,  477 
Appendix,  vermiform,  surgery,  540.    See 

also  Vermiform  appendix. 
Apple-core  sensation  in  duodenal  ulcer, 

518 
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Arm,  Games'  artificial.  91S-921 

in    connection    with    cineplastic 
amputation.  921 
Elgart's       osteoplastic       amputation 

through,  916 
Vanghetti's     cineplastic     amputation 
through.  910 
Army  Medical  School,  73  < 

Service  Correspondence  School.  740 
Arteries,  renal,  multiphcity.  639 
Arteriosclerotic  gangrene,  54 
Arteriovenous  anastomosis  in  gangrene. 

56 
Arter\-.  carotid,  external,  ligation  of,  319 
th^Toid.  inferior,  ligation  of.  in  goiter. 
■33s 

superior,  ligation  of,  in  goiter,  33S 
Arthrectomy.  901 

Arthritis,  ankylosing,  pathology",  193 
relation  of  clinical  s^Tuptoms  to,  199 
chronic,  ank\"losing  t^•pe.  patholos^', 
193' 
relation   of   clinical   SATnptoms 
to.  199 
degenerative  t^-pe.  pathology,  19S 
relation  of  clinical  s\"mptoms  to. 
199 
pathology",  192 
deformans,  201 
diet  in.  201 
of  hip,  treatment,  202 
degenerative,  pathology-,  19S 

relation  of  clinical  s\-mptoms  to,  199 
gonorrheal,  treatment,  201 
tuberculous,    simulating   rheiunatism. 
101 
Arthrodesis,  901 

silk  ligaments  as  substitiue,  224 
Arthroplasty.  206 
Artificial  arm.  Games',  91S-921 

in    connection    with    cineplastic 
amputations,  921 
esophagus,  production.  467 
Bircher's  method.  467 
Gluck's  method.  467 
Roux's  method.  467-471 
hand,  :Marelli's.  91S 
hernia,  595 
immunity,  35 
respiration,  Schafer  method,  in  electric 

shock,  949a 
substittites  for  esophagus,  467 
Ascites,  draiaage  in,  234 

Handley's  method  of  treatment,  235 
paracentesis  in,  234 
treatment.  234 
Aseptic  bone-cavity  filling.  900 
Asphyxiation  in  naval  surgery,  753 
Aspiration  drainage  in  empvema  of  chest, 
3S2 
Brewer's  method, .  3S3 
Bryant's  method,  3S2 
Association,  anoci-.  150 

preparation  for  goiter  operation  by, 
338 
bene-,  150 


Association,  noci-,  150.  loS,  159 
Astragalus,  fractures,  ISS 
Athetosis,  resection  of  posterior  spinal 
ners'e-roots  for.  262 
effects,  265 
residts,  265 
technic.  263 
Atrophy  of  th>Toid  gland.  332 
Audit or\-  ner\-e,  di\-ision,  for  persistent 
otalgia,  706 
tinnittis  auritun,  706 
Atuecics.  33 
Auto-drainage  in  tuberculovis  peritonitis. 

102 
Autoplastic  bandage.  Goffey's.  441.  442 
Axilla,  care  of.  in  operations  for  carci- 
noma of  breast,  40S.  409 
Azygos  vein,  travunatic  nipttu-e.  379 


Babcs ski's  sign  in  traumatic  h^^steria, 

255 
Baby  ptilmotor,  944 
Bacillus.  Frisch,  355 
Bacteria,  entrance,  into  healthv  tissues. 

23 
Bacterins.  35 
Bacteriolysins.  35 
Baldwin's  modification  of  Xoble's  anas- 

tomat.  536 
BaUance's  operation  for  facial  parah-sis. 

250 
Bamboo  stretcher.  779 
Bandage.  Goffey's  atitoplastic,  441.  442 
Banti's  disease.  622 
treatment.  622 
Barany's    test    for    integrity    of    static 

labyrinth.  699 
Bardenheuer's  method  of  extension  in 
fractiu-es     of     extremities. 
162 
technic,  164-lt^ 
Baxtlett's  silver  wire  in  abdominal  hernia, 
441 
in  closing  abdominal  wounds.  435 
Bath.  sand-,  in  idcer.  48 
Battleship  conditions  of  present  day.  751 
Beck's  bismuth-paste.  41 
dangers.  45 
in  abscess-cavities.  41 
in  anal  fistida.  44 
in  chronic  empyema  sintises.  3S1 
in  cold  abscess.  43 
in  fecal  fistida.  44 
in  rectal  fistida.  44 
in  sinus  and  fistula,  41 
in  thoracic  empyema,  44 
in  tuberculosis  of  glands  and  joints, 

44 
in  tuberculous  sinuses.  202 
in  urinary  fistula.  44 
poisoning  from.  45 
technic  of  injections.  42 
therapeutic  effects.  44 
Bed.  Gatch.  in  abdominal  surgery-,  431. 
432 
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Bcne-association,  150 

Bensley's  fluid,  272 

Berger's  interscapulothoracic  operation, 

Littlewood's  modification,  922 
Bier's  hyperemia  in  gonorrheal  arthritis, 
201 
in  infections  of  breast,  404 
in  inflammation,  31 
in  suppuration,  40 
osteoplastic  amputation  of  leg,   924, 
925 
Bile-duct,    cancer,    in   relation   to   gall- 
stones, 132 
common,  cancer,  133 
drainage,  607 
gall-stones,  operation,  606 
Biliary  ducts,  operations,  incision,  602 
surgery,  600 
lymphatics,  501 
Bircher's  operation  for  producing  arti- 
ficial esophagus,  467 
Bismuth-paste,  Beck's,  41 
dangers,  45 
in  abscess-cavities,  41 
in  anal  fistula,  44 
in  chronic  empyema  sinuses,  381 
in  cold  abscess,  43 
in  fecal  fistula,  44 
in  rectal  fistula,  44 
in  sinus  and  fistula,  41 
in  thoracic  empyema,  44 
in  tuberculosis  of  glands  and  joints, 

44 
in  tuberculous  sinuses,  202 
in  urinary  fistula,  44 
poisoning  from,  45 
technic  of  injections,  42 
therapeutic  effects,  44 
Bites    and    stings,    wounds,    in    naval 

surgery,  751 
Bladder,  hernia,  805,  811 
treatment,  811 
uterine  interposition  in,  812 
neck,  contracture,  674,  675 
stone  in,  666.  See  also  Calculus,  vesical. 
transplantation    of    ureter    into,     in 
radical  operation  for  carcinoma  of 
uterus,  870 
tumors,  electric  desiccation  for,  139 
Blanket  splint,  766 
Blastomycosis  of  vertebrse,  259 
Blind-spot,  726,  727 
Block  dissection  of  lymphatics  in  radical 
operation  for    carcinoma    of    tongue, 
411 
Blood,     examination,    in    diagnosis    of 

carcinoma,  401 

Blood-pressure,    effects    of    intravenous 

injections  of  hypophyseal  extracts  on, 

281 

Blood-supply  of  vermiform  appendix,  541 

Blood-vessels,  wounds,  in  naval  surgery, 

773 
Blue  light  in  ulcer,  49 
Boil,  date,  790 
Boiling  water,  injection,  in  goiter,  340 


Bone-cavities,  salt  solution  as  filling  for, 

900 
Bone-cavity  filling,  aseptic,  900 
Bonc-diseas(,',  x-rays  in,  1005,  1007 
lione-grafting,  898 
Bone-plate  in  compound  fractures,  162 

in  simple  fractures,  176 
Bones,  cysts,  fractures  from,  160 

long,  lengthening,  932 

resection   of,    osteotomy    combined 
with,  907 

operations  on,  898 

transplantation  of,  898 

tumors,  conservative  operations,  900 
Bone-set,  33 

Bougard's  paste  in  epithelioma,  239 
Bovine  tuberculosis,  human  tuberculosis 

and,  relation,  104 
Bow-legs,  treatment,  229 
Brachial  paralysis,  251 
Bradford's  apparatus  in  congenital  dis- 
location of  hip,  226,  228 
Brain,  amebic  abscess,  796 

tumor,  x-rays  in,  1012 
Brain-cells,  exhaustion,  from  trauma  of 
various  parts  of  body  under  inhala- 
tion anesthesia,  cause,  152 

in  shock,  146 
Branchial  cleft,  carcinoma,  319 

fistula  of  neck,  317 

von  Hacker's  operation,  317 
Brat-Schmieden    apparatus    for    giving 

anesthesia     in     differential     pressure 

chambers,  959 
Brauer's    apparatus    for    operations    on 

thorax,  956,  957 
Breast,    abscess,    Bier's    hyperemia    in, 
404,  405 

carcinoma,  401.     See  also  Carcinoma 
of  breast. 

infections,  Bier's  hyperemia  in,  404 

sarcoma,    trauma     in    relation,    128, 
129 

senile    parenchymatous    hypertrophy, 
402 

surgery,  401 
Brewer's  empyema  drainage-tube,  383 

method     of    aspiration    drainage     in 
empyema,  383 

modification  of  Gluck's  laryngectomy, 
370 
Bridge-splint,  Carter's,  354 
Bright's  disease,  eclampsia  from,  659 
Broad  ligaments,  surgery,  812 
Bronchi,  foreign  bodies  in,  375 
Bronchiectasis,  treatment,  389 
Bronchopulmonary  septicemia  in  laryn- 
gectomy, 370 
Bronchoscopy,  364 
Biiining's  dilator  for  cardia,  465 

extensible  forceps,  461 
tube,  460 

panelectroscope,  460 
Brun's  medium,  1019 
Bryant's  method  of  aspiration  drainage 

in  empyema,  382 
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Buccal  epithelium,  inclusions,  in  hypo- 
physis, 276 
Bullet  wounds  of  spleen,  treatment,  620 
Bunge's  amputation  of  leg,  927 
Bunion,  Mayo's  operation  for,  904 
Burns,  cancer  and,  127 

from  electricity,  first  care,  949c 

in  naval  surgery,  774 

x-ray,  20 
Bursa,  diseases,  212 

subacromial,  anatomy,  213 

surgery,  212 
Bursitis,  212 

gluteal,  214 

iliac,  214 

coxitis  and,  differentiation,  214,  215 

in  neighborhood  of  hip,  214 
of  knee-joint,  215 

rupture  of  supraspinatus  tendon  caus- 
ing symptoms,  212 

subacromial  ,212,  213 
Dawbarn's  sign  in,  214 
a;-rays  in,  1012 

subdeltoid,  213 

types,  212 


Cabot  wire  splint,  765 
Cachectic  splenic  anemia,  623 
Cachexia,  cancerous,  128 

hypophyseopriva,  280,  281 
Calcium  metabolism,  parathyroids  and, 
relation,  346,  347 
salts  in  tetany,  351 
tetany  and,  relation,  346 
Calculus  of  lung,  392 
renal,  653 

treatment,  654 
vesical,  666 

diagnosis,  .r-ray  examination,  667 
Caloric  test  for  integrity  of  static  laby- 
rinth, 699 
Calot's  method  of  treatment  of  Pott's 

disease,  217 
Cammidge's  reaction  in  chronic  pancrea- 
titis, 614 
Cancerous  cachexia,  128 
Capsules,  suprarenal,  tumors,  120 
Car,  Red  Cross  first-aid,  944 
Carbon-dioxid  snow  in  lupus  erythemato- 
sus, 240 
in  nevus,  237 
Carcinoma,  126 
burns  and,  127 
cause,  126,  134 
electric  desiccation  for,  139 
etiology,  855 
fulguration  for,  140 
mouse,  eosin  and  selenium  in,  143 
of  abdominal  wall,  445 
of  ampulla  of  \'ater,  133 
of  branchial  cleft,  319 
of  breast,  401 

care  of  axilla  in  operative  treatment. 

408,  409 
cautery  in,  408 


Carcinoma    of    breast,    fulguration    in, 
407 

Handley's  operation,  401,  405,  406 

Jackson's  operation,  402,  406 

lymphedema  in,  treatment,  233,  234 

Rodman's  operation,  402,  406 

serum  therapj-,  410 

trauma  in  relation,  128,  129 

treatment,  401 
of  cervix  uteri,  trauma  in  relation,  130 
of  common  bile-duct,  133 
of  Fallopian  tube,  130 
of  gall-bladder    in    relation    to    gall- 
stones, 132 
of  hepatic  ducts,  133 
of  larynx,  laryngectomy  in,  368 

treatment,  368 
of  lip,  trauma  in  relation,  129 

treatment,  radical,  411 
of  lung,  392,  393 
of  ovary,  130,  879 
of  pancreas,  617 
of  prostate,  690 

treatment,  691 
of  rectum,    abdominoperineal    opera- 
tion, 630 

Lusk's  operation,  630 

Miles'  operation,  631 

radium  in,  632 

treatment,  radical,  628 
of  stomach,  Cuneo's  oj^eration,  495 

gastrectomy,     bearing     of     gastric 
lymphatic  system  on,  492 
of  thyroid,  333 

operation  in,  341 
of  tongue,  treatment,  radical,  411 

block  dissection  of  lymphatics 
in,  411 
of  umbilicus,  446 
of  uterus,  855 

diagnosis,  858 

fulguration  in,  871 

metastases,  857 

neck,   abdominal    total    extirpation 
in,  868 

pathology,  857 

symptoms,  857 

treatment,  861 
prophylactic,  861 
radical,  862 

persistence  of  recovery,  868 
transplantation   of   ureter   into 
bladder  in,  870 

Wertheim's  operation,  862 
of  vermiform  appendix,  578 
of  vulva,  trauma  in  relation,  129,  130 
pathology,   126 
pitch,  127 

problem,  position,  134 
sepsis  and,  128 
soot,  127 
tar,  127 

trauma  in  relation,  128 
.r-ray,   127 
Cardial  portion  of  esopliagus,  resection, 
in  Sauerbruch's  chamber,  472 
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Cardial  portion  of  esophagus,  resection, 
in  Sauerbruch's  invagina- 
tion method  in  two  stages, 
472 
one  stage  operation  with 
primary  union  of  esophagus 
and  stomach,  472 
Cardiospasm,  465 

Gottstein's  sound  for,  465,  466 
treatment,  465 
Carnes'  artificial  arm,  918-921 

in    connection    with    cineplastic 
amputations,  921 
Carotid  artery,  external,  ligation,  319 
Carpal  bones,  fractures,  182 
Carter's  bridge-splint,  354 
Cartilage  grafts  in  joint  resections,  904 
Cartilages,  costal,  dislocation,  178 
progressive  necrosis,  379 
tumors,  380 
Castellani's  treatment  of  elephantiasis, 

797 
Castration,   enlargement  of  hypophysis 

after,  284 
Cataract,  Indian  method  for  extraction, 
711-717 
radical  operation,  711-717 
Smith's  operation,  711-717 
Catarrh,  chronic  cervical,  821 
Catarrhal  appendicitis,  acute,  560 

chronic,  560 
Catgut  tetanus,  68 

Catheter    prepared    for    common    duct 
drainage,  608 
Young's,  679 
Catheterization  of  ureters,  641 

radiography  combined  with,  644 
Cauterization,     high-frequency,    instru- 
ments, 137 
Cautery  in  carcinoma  of  breast,  408 
Cecum,  elongation  and  mobility,  527 
mobile,  527 

habitual  torsion,  528 
Wilms'  descent,  527,  528 
Celiac  glands,  500 

Cells,   brain-,   exhaustion,   from  trauma 
of  various  parts  of  body  under  in- 
halation anesthesia,  cause,  152 
in  shock,  146 
epithelioid,  19 
foam,  355 

of  hypophysis,  272,  273 
proliferants,  32 
Wasserhellen,  345 
Cellulitis,  etiology,  64,  65 
Cephalic  tetanus,  67 

facial  paralysis  in,  67 
Cerebral     decompression,     relation,     to 
relief  of  ocular  manifestations  of  in- 
creased intracranial  tension,  723 
disease,  choked  disc  in,  723 
paralysis,  225 
treatment,  225 
Cerebrospinal  fluid,  mobility,  982 
Cervical  catarrh,  chronic,  821 
ribs,  320 


Cervix,  carcinoma,  trauma  in  relation, 
130 
erosion,  821 
treatment,  822 
Cesarean  section,  831 
sterilization  in,  833 
vaginal,  in  eclampsia,  834 
Chemiotaxis,  mechanism,  21 
Choked  disk  in  cerebral  disease,  723 

in  tumors  of  hypophysis,  299 
Cholecystectomy,  605 
after-treatment,  609 
partial,  603 
Cholecystoduodenostomy,  607 
Cholecystostomy,  603 
drainage  in,  604 
in  gall-stones,  601 
after-treatment,  609 
Choledochotomy,  606 
Cholelithic  dyspepsia,  477 
Chordoma  of  hypophysis,  294 
Chromocystoscopy,  642 
Chromo-ureteroscopy,  642 
Chvostek's  sign  in  tetany,  344 
Chylous  fistula,  322 
omental  cysts,  233 
Cicatrix,  filtering,  in  operations  on  eye, 

718 
Cinematic  amputation,  908 
Cineplastic  amputation,  90S.     See  also 

Amputation,  cineplastic. 
Cineprosthetic  amputation,  909 
Circulation,       collateral,       Moskowicz's 

method  for  testing,  55 
Clamps  in  treatment  of  fractures,  176 
Clark  position  in  abdominal  surgery,  431 
Clown's  wound  wort,  33 
Club-foot,  Ehrenfried's  method  of  treat- 
ment, 229-232 
treatment,  229 
Cocain  anesthesia  in  operations  in  area 
of  distribution  of  trigeminal  nerve, 
415,  416 
as  subarachndd  anesthetic,  983 
Coffey's  autoplastic  bandage,  441,  442 
drainage  lines,  433 

operation    for    closure    of    persistent 
abdominal  fecal  fistula,  46 
for  increasing  space  between  recti 
muscles  in  upper  abdomen,  443, 
444 
for  intestinal  fistula,  535 
pancreato-enterostomy,  618 
Cold  abscess.  Beck's  bismuth-paste  in, 
43 
ferment  treatment,  38 
trypsin  treatment,  38 
effect,  on  inflammation,  31 
Collapse  of  ala  nasi,  MacKenty's  opera- 
tion for,  361,  362 
treatment,  361 
Collar  of  lymphatics,  411 
Colles'  fracture,  179 
impaction  in,  180 
x-rays  in,  179,  180 
Colliculitis,  670 
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Colliculitis,  diagnosis,  672 

treatment,  672 
Colliculus,  diseases,  670 
Colloid  goiter,  333 

in  hypophysis,  278,  279 
in  thyroid  gland,  332 
Colon,  descending,  tumors  of,  removal, 
bearing  of  lymphatics  on,  511 
dilatation,  congenital  idiopathic,  529. 

See  also  Hirschsprung^ s  disease. 
removal,  total,  506 
transverse,  tumors  in  middle  portion, 
removal,  bearing  of  lymphatics  on, 
510 
Colostomy,  533,  627 

hypogastric,  627 

Colpocele,  anterior,  805 

treatment,  806 

posterior,  799 

treatment,  801 

Colpocystocele,  805,  806 

fixation  of  lateral  angles  of  cervical 

stump  in,  811 
supravaginal  hysterectomy  in,  810 
treatment,  807 
palliative,  807 
prophylactic,  807 
surgical,  808 
uterine  interposition  in,  809 
ventrofixation  of  uterus  in,  810 
Comfrey,  33 

Common  bile-duct,  cancer,  133 
drainage,  607 
gall-stones,  operation,  606 
Compression  fractures  of  spine,  266 
Conception,     influence     of     fibroids     of 

uterus  on,  852 
Congenital  idiopathic  dilatation  of  colon, 
529.     See  also  Hirschsprung's  disease. 
Constipation,  .c-rays  in,  1010 
Contact  ulcer,  517 
Contract  surgeons,  741 
Contracture  of  neck  of  bladder,  674,  675 
of    prostatic    orifice,    674.      See    also 
Prostatic  orifice,  contracture. 
Contusions  of  abdomen,  450 
Copper  salts  in  actinomycosis  of  vermi- 
form appendix,  575 
Cordier's  method  of  treatment  of  sciatica, 
2.52 
of  tic  douloureux,  249 
Cornea,  transplantation,  940 
Corps,  medical,  appointments  to,  734 
Corpus  alienum,  454 

adiposum,  454 
Correspondence     School     for     Medical 

Officers,  737 
Corset,  leg-.  Murphy's,  in  varicose  ulcer, 

50,  51 
Costal  cartilages,  dislocation,  178 
progressive  necrosis,  379 
tumors,  380 
Cou,  317 
Coxa  valga,  204 
treatment,  204 
vara,  203 


Coxa  vara,  treatment,  203 
Coxitis,  iliac  bursitis  and,  differentiation, 
214,  215 
tuberculous,   spontaneous  fracture  of 
femur  in,  101 
Cracquements  sous  scapularies,  373 
Craniopharyngeal  canal,  115 

duct  inclusions  in  hypophj'.sis,  276 
Creaking  scapula,  373 
Cricopharyngeal  muscle,  pars  fundifor- 
mis,  463 
obliqua,  463 
Crile's  method  of  intestinal  anastomosis, 

537 
Crises,   gastric,   in  tabes  dorsalis,   divi- 
sion   of    posterior    nerve-roots  for, 
262 
suffocative,  in  hypertrophy  of  thj-mus 
gland,  326 
Cryptogenic  inflammation,  23 
CuUen  and  Derge's  method  of  nephrot- 
omy by  silver  wire,  661-663 
Cuneo's    operation    for    carcinoma    of 

stomach,  495 
Curvature  of  spine,  lateral,  structural, 

treatment,  219 
Cyclodialysis,  717 
Cystadenoma  of  pancreas,  617 
Cystic  mastitis,  chronic,  402 
Cystocele,  805,  811 
treatment,  811 
uterine  interposition  in,  812 
Cystoscopic  rongeur,  682,  683 
Cysts,  bone,  fractures  from,  160 
dermoid,  of  umbilicus,  449 
echinococcus,  of  abdominal  wall,  445 
of  lung,  393 

Delageniere's  operation,  394 
Friedrich's  operation,  394 
embryonal,  of  neck,  317 
gas-,  of  intestine,  531 
hj^datid,  of  vertebrae,  259 
of  kidney,  657 
of  ovary,  878 

in  typhoid  fever,  998 
of  pancreas,  616 
of  prostate,  670 
of  spleen,  non-parasitic,  621 
of  urachus,  445 
of  vermiform  appendix,  576 

treatment,  577 
omental,  233 

chylous,  233 
pseudo-,  of  pancreas,  616 


Dalrymple's  sign  in  exophtlialmic 
goiter,  336 

Date  boil,  790 

Dawbarn's  sign  in  subacromial  bursitis, 
214 

Deafness,  hysteric,  256 

Decompression,  cerebral,  relation,  to 
relief  of  ocular  manifestations  of  in- 
creased intracranial  tension,  723 

Deep-grip  palpation,  549,  550 
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De  Francesco's  cineplastic  amputation 

through  forearm,  914 
Degenerative  arthritis,  pathology,  198 

relation  of  clinical  symptoms  to,  199 
DeKeating-Hart  fulguration,  140 

applicator,  140 
Delageniere's      operation     for     echino- 

coccus  cysts  of  lung,  394 
Delayed  puberty,   112 
Delbet's  operation  for  varicose  ulcers,  52 
Dench's  operation  for  division  of  audi- 
tory    nerve     in     persistent     tinnitus 
aurium  and  otalgia,  706 
Dentistry,  x-rays  in,  1006,  1012 
Dermatitis  gangrsenosa,  54 
infectious  eczematoid,  242 

treatment,  243 
primrose,  238 
venenata,  238 
treatment,  238 
Dermococcus,  796 
Dermoid  cysts  of  umbilicus,  449 

mediastinal,  394 
Desiccation,  electric,  136 
for  acne,  138 
for  angeioma,  138 
for  cancer,  139 

for  chronic  varicose  ulcers,  138 
for  diseases  of  eye,  139 
for  epithelioma,  139 
for  pigmentations,  138 
for  tattoo-marks,  138 
for  tumors  of  bladder,  139 
of  larynx,  139 
of  rectum,  139 
for  vascular  nevi,  138 
for  warts,  137 
instruments,  137 
Desmoids  of  abdominal  wall,  444 
Diabetic  gangrene,  53 

treatment,  53 
Diaphragmatic  hernia,  intercostal,  597 
Diet  in  arthritis  deformans,  201 
Differential    pressure    chambers,    anes- 
thesia in,  953 
Digestive  tract,  upper,  ulcers,  thread  test 

for  recognizing,  484 
Dilatation    of    colon,    congenital    idio- 
pathic, 529.    See  also  Hirschsprung' s 
disease. 
of  pylorus  in  pylorospasm,  483 
Disk,  choked,  in  cerebral  disease,  723 
Dislocations,  207 

of  acetabulum,    complete,   in  central 

dislocation  of  hip,  209 
of  costal  cartilages,  178 
of  hip  complicated  by  fracture  of  neck 
of  femur,  185 
central,  207 

central    acetabular    fractures    in, 

208 
classification,  208 
combined  acetabular  and  pelvic- 
ring  fractures  in,  209 
complete  separation  of  acetabu- 
lum in,  209 


Dislocations  of  hip,  central,  complica- 
tions, 210 
excentric  acetabular  fracture  in, 

209 
sequels,  210 
symptoms,  209 
treatment,  211 
.T-rays  in  diagnosis,  210 
congenital,  226 

Bradford's  apparatus,  226,  228 
treatment,  226 
of  ribs  from  cartilage,  178 

from  sternum,  178 
x-rays  in,  1005,  1007 
Displacements  of  uterus,  834 
Diverticulum  of  esophagus,  pulsion,  463 

treatment,  464 
Diving  in  naval  surgery,  753 
Division    of    posterior    nerve-roots    for 

pain,  262 
Dog,  spinal,  152 
Dowd's  operation  in  empyema  of  chest, 

386,  387 
Downes'  operation  for  direct  hernia,  596 
Doyen's    method    of    enucleation    with 

scissors  in  operations  on  neck,  323 
Draeger  pulmotor,  944 
Drainage,  896 

aspiration,  in  empyema  of  chest,  382 
Brewer's  method,  383 
Bryant's  method,  382 
auto-,  in  tuberculous  peritonitis,  102 
gauze,  432,  433 
in  abdominal  surgery,  431 
in  ascites,  234 
in  cholecystostomy,  604 
lines,  Coffey's,  433 
of  common  bile-duct,  607 
of  nose  in  operations  for  removal  of 
tumors  of  hypophysis,  308 
Drainage-tube,  Brewer's,  for  empyema, 

383 
Dressing  stations  in  naval  surgery,  762, 
775 
tags  in  naval  surgery,  776 
Drowning  in  navy,  753 
Ductless  glands,  tumors,  112 
Duodenal     bucket     for     differentiating 
stricture  and  spasm  of  pylorus,  485 
ulcer,  516.    See  also  Ulcer  of  duodenum. 
Duodenum,  hour-glass,  520 
Dural  pouch,  114,  115 
Dysentery,  amebic,  793 
tropical,  793 

appendicostomy  in,  795 
Dyspepsia,  appendicular,  477 

cholelithic,  477 
Dysphagia   in   hypertrophy   of   thymus 

gland,  326 
Dyspnea,  permanent,  in  hypertrophy  of 

thymus  gland,  326 
Dystrophia-adiposo-genitalis ,  297 

Ear,  protection,  in  naval  surgery,  769 
signs  of  erysipelas,  65 
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Echinococcus  cysts  of  abdominal  wall, 
445 
of  lung,  393 

Delageniere's  operation,  394 
Friedrich's  operation,  394 
Eclampsia  from  Bright's  disease,  659 
nephrotomy  in,  1002 
puerperal,  Fischer's  solution  in,  660 
vaginal  Cesarean  section  in,  834 
Ectopic  pregnancy,  885 

spleen,  621 
Eczema  in  hypertrophy  of  thymus  gland, 

327 
Eczematoid  dermatitis,  infectious,  242 

treatment,  243 
Edema  of  arm,  lymphangioplasty  in,  233, 

234 
Edwards'  hypogastric  colostomy,  627 
Ehrenfried's    method    of    treatment    of 

club-foot,  229-232 
Einhorn's  duodenal  bucket  for  differen- 
tiating    stricture     and     spasm     of 
pylorus,  485 
esophagoscope,  461 
method  of  dilating  pylorus  in  pyloro- 

spasm,  483,  484 
pyloric  dilator,  484 
thread  test  for  ulcers  of  upper  digestive 
tract,  484 
Elbow,   ankylosis,   Murphv's  operation, 
904 
fractures,  179 

in  children,  classification,  179 
treatment,  179 
Electric  currents,  accidents  from,  947 
desiccation,    136.      See   also   Desicca- 
tion, electric. 
shock,  breaking  current  in,  949a 
Schafer's  method   of   artificial  res- 
piration in,  949a 
treatment,  949 
Electricity,  burns  from,  first  care,  949c 
Electroscope,  Briinings',  460 
Elephantiasis,  796 

Castellani's  treatment,  797 
etiology,  796 
fibrolysin  in,  797 
Handley's  operation,  797 
Elgart's  osteoplastic  amputation  through 

arm,  916 
Elliot's  operation  for  glaucoma,  721 
Elongation  and  mobility  of  cecum,  527 
Elsberg's    apparatus    for    intratracheal 

insufflation  anesthesia,  396 
Embolism,  63 

after  abdominal  surgery,  438 
air,  63 

pulmonarjr,  63 
Embryonal  cysts  of  neck,  317 
Embryonic  thyroid  gland,  331 
Emotions,  distribution,  in  nature,  153 
Emphysema,  mediastinal,  379 
pulmonary,  374 

Freund's  operation,  374 
Emphysematous  gangrene,  78 
etiology,  79 


Emphysematous    gangrene,    symptoms, 
■79 
treatment,  80 
Empyema  after  pneumonia,  998 
of  chest,  381 

aspiration  drainage  in,  382 
Brewer's  method,  383 
Bryant's  method,  382 
Beck's  bismuth-paste  in,  381 
Dowd's  operation,  386,  387 
Ferguson's  operation,  385 
Friedrich's  operation,  .387 
Murphy's  treatment,  381 
treatment,  381 
of  nasal  accessory  sinuses  in  relation 
to  optic  neuritis,  357 
treatment,  356 
thoracic.  Beck's  bismuth-paste  in,  44 
Endarteritis  obliterans,  54,  61 
Endocervicitis,  821 

treatment,  822 
Endometritis,  acute,  812 

course  and  progress,  814 
diagnosis,  816 
etiology,  812 

magnesium  sulphate  in,  819 
pathologic  changes,  813 
prognosis,  816 
salt  solution  in,  819 
serum  therapy,  818 
treatment,  817 
vaccine  therapy,  818 
varieties,  813 
chronic,  822 
etiology,  824 
treatment,  825 
exfoliativa,  823 
gonorrheal,  acute,  813 

chronic,  825  y 
pyemic,  813 
sapremic,  813 
septic,  813 

tuberculous,  825,  827 
Endoscopic  examination  of  stomach,  486 
Endothelioma  of  pleura,  388 

of  vermiform  appendix,  578 
Enema  after  abdominal  operations,  439 
Engclken's    cabinet    for    operations    on 

thorax,  955 
Enucleation  of  goiter,  339 
Enzjmie,  anti-,  26 
Eosin  and  selenium    in    mouse    cancer, 

143 
Epiphyseal  growth,  disturbances.  204 

separation  of  lower  end  of  femur,  186 
Epithelioid  cell,  19 
Epithelioma,  238 

acid  nitrate  of  mercury  in,  238,  239 
Bougard's  paste  in,  239 
electric  desiccation  for,  139 
treatment,  238 
:r-rays  in,  239 
Epithelium,  buccal,  inclusions,  in  hj-po- 

pliA'sis,  276 
Epithelsaum,  274 
Erb's  sign  in  tetanv,  344 
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Erdheim's  hypophysenganggeschwlilste, 

291 
Erosion  of  cervix,  821 

treatment,  822 
Erysipelas,  64 
afebrile,  66 
diagnosis,  65 
ear  sign,  65 
etiology,  64 
in  aged,  66 
in  child,  66 
pain  sign,  65 
pathology,  64 

sign  of  centrifugal  maximum,  65 
treatment,  66 
Erysipeloid,  67 
Erythema  gangrsenosum,  54 
Erythromelalgia,  54 
Eserin  salicylate  in  gas-pains  after  ab- 
dominal operations,  436 
Esophagogastroscopy,    combined   direct 
and  indrect  vision,  488 
technic,  489 
direct  vision,  486 
Hill-Herschell  method,  488 
indirect  vision,  486 
lower,  490 
Esophagoj  ej  unogastrostomy ,        Roux's, 

467-471 
Esophagoscope,  Einhorn's,  461 

Jackson's,  461 
Esophagoscopy,  459 
Esophagus,  artificial,  production  of,  467 
Bircher's  method,  467 
Gluck's  method,  467 
Roux's  method,  467-471 
substitutes,  467 
cardial  portion,    resection,    in   Sauer- 
bruch's  chamber,  472 
invagination  method  in  two 

stages,  472 
one    stage     operation    with 
primary  union   of   esopha- 
gus and  stomach,  472 
diseases,  .x-rays  in,  1006,  1007 
diverticulum,  pulsion,  463 

treatment,  464 
foreign  bodies  in,  treatment,  462 
operations  on,  in  Sauerbruch's  cabinet, 

471 
resection,    in    Sauerbruch's    chamber, 

indications,  471 
stricture,  from  typhoid  fever,  995 
surgery,  459 
Essential  hematuria,  653 

treatment,  653 
Ether-anesthesia,  intravenous,  974. 
dangers,  976 
technic,  978 
Eunuchism,  pituitary,  116 
Eve's  operation  for  gastroptosis,  480 
Excision  of  chronic  ulcers  of  stomach, 
480 
of  patella,  900 

total,  of  ureter,  Lilienthal's    method, 
663 


Exenteration  of  goiter,  340 
Exhaustion  of  brain-ccUs  from  trauma 
of  various  parts  of  body  under  in- 
halation anesthesia,  cause,  152 
physical,  145 
Exophthalmic  goiter,  Dalrymple's  sign, 
336 
Graefe's  sign,  336 
hypophysis  in,  283 
operation  in,  337 
indications,  336 
results,  341 
Stellwag's  sign,  336 
symptoms,  334 
Exophthalmos,  pulsating,  operations  for, 

722 
Exothymopexy  in  hypertrophy  of  thy- 
mus gland,  327 
Experimental  tetany,  351 
Extension,  methods,  in  fractures  of  ex- 
tremities, 162 
Extra-uterine  pregnancy,  885 
Extremities,     fractures,     Bardenheuer's 
method  of  extension  in,  technic, 
164-168 
methods  of  extension  in,  162 
Steinmann's  method  of  extension  by 

nails,  168 
Zuppinger's  method  of  extension  in, 
170-174 
wounds,  in  naval  surgery,  773 
Exudate  of  inflammation,  local  effects, 

22 
Eye,  diseases,  electric  desiccation  for,  139 
surgery,  711 


Facial  paralysis,   Ballance's  operation, 
250 
Grant's  operation,  250 
in  cephalic  tetanus,  67 
nerve  anastomosis  in,  249 
Fallopian  tubes,  actinomycosis,  875 
cancer,  130" 

leakage  from,  in  salpingitis,  874 
rupture,  in  salpingitis,  874 
surgery,  812,  872 
torsion,  875 
Fascia,  cervical,  317 
Fascial  rupture  of  abdominal  wall,  449 
Fear,  153 

Fecal  fistula.   Beck's  bismuth-paste  in, 
44 
persistent  abdominal,  Coffey's  oper- 
ation, 46 
Femur,   epiphyseal  separation  of  lower 
end,  186 
fractures,  of  neck,  183 

dislocation  of  hip  complicated  by, 

185 
in  children,  184 

Whitman's  method  of  treatment, 
183 
spontaneous,  in  tuberculous  coxitis, 
101 
Fergus'  operation  for  glaucoma,  721 
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Ferguson's    operation    in    empyema    of 

chest,  385 
Ferment  treatment  of  cold  abscess,  38 

of  tuberculous  fistula,  38 
Fermentative  activities  of  pus,  25 
Ferments,  lipolytic,  28 

proteolytic,  35 
Fibroids  of  uterus,  850 

influence,  on  conception,  852 

of  pregnancy  on,  853 
treatment,  854 
Fibrolysin  in  elephantiasis,  797 
Fibroma  of  abdominal  wall,  444 
of  pancreas,  617 
tuberculous,  of  pleura,  388 
Fibrotuberculose  hypertrophique,  388 
Field  Service  School,  737 
Filtering  cicatrix  in  operations  on  eye,  718 
Finsen  light  in  lupus  vulgaris,  240 

in  ulcers,  49 
First-aid  car,  Red  Cross,  944 

instruction  in  naval  surgery,  761 
Fischer's  solution  in  anuria,  655,  660 
in  nephritis,  660 
in  puerperal  eclampsia,  660 
Fish  wounds  in  naval  surgery,  751 
Fist  percussion  of  kidney,  547 
Fistula,  34 

Abrashanoff's  pedunculated  flap  oper- 
ation, 46 
anal.  Beck's  bismuth-paste  in,  44 

treatment,  operative,  46 
Beck's  bismuth-paste  in,  41 
chylous,  322 
diagnosis,  41 

fecal.  Beck's  bismuth-paste  in,  44 
in  ano,  rectal  incontinence  after  opera- 
tions for,  treatment,  626 
treatment,  625 
intestinal,  closure  of,  535 
of  neck,  317 
branchial,  317 

von  Hacker's  operation,  317 
persistent    abdominal    fecal,    Coffey's 

operation,  46 
rectal.  Beck's  bismuth-paste  in,  44 
symptom  in  involvement  of  labyrinth 
from    acute    or    chronic    purulent 
otitis  media,  700 
tracheal,  repair  of,  366 
treatment,  41 

operative,  46 
tuberculous,  ferment  treatment,  38 

trypsin  treatment,  38 
umbilical,  449 

urinary.  Beck's  bismuth-paste  in,  44 
Flexure,    hepatic,    tumors   in   neighbor- 
hood,  removal,   bearing  of   lynii)h- 
atics  on,  510 
sigmoid,  tumors   of,  removal,  bearing 

of  lymphatics  on,  511,  512 
splenic,    tumors    in    region,    removal, 
bearing  of  lymphatics  on,  511 
Flight,  phylogeiietic,  155 
Foam  cell,  355 
Forceps,  Bilinings'  extensible,  461 


Forceps,  Jackson's,  462 
Lerche's,  462 
Shoemaker-Murphy,  896 
Forearm,  Vanghetti's     cineplastic     am- 
putation   through,    pro- 
viding    double     plastic 
loop  motors,  912 
plastic  club  motor,  914 
single  plastic  loop  motor, 
911 
Vredrene's     cineplastic     amputation 
through,    providing    isolated    com- 
pound tendon  loop  motor,  914 
Foreign  bodies  in  bronchi,  375 
in  esophagus,  treatment,  462 
.T-rays  in,  1005,  1006 
membranes,  interposition,   in  ankylo- 
sis, 904 
Foreign-body  peritonitis,  453,  454 
Formalin  and  iodoform  in  tuberculous 

abscess,  39 
Formalin-glycerin   solution   in   tubercu- 
losis, 97,  98 
Formic-mercury  process  for  hides,  73 
Fossa,  iliac,  simultaneous  palpation,  551 
intersigmoid,  hernia,   592 
incarcerated,  592 
strangulated  retroperitoneal,  592 
Fourth  of  July  tetanus,  69 

prophylaxis,  71 
Fowler  position  in  abdominal  surgerv, 

431 
Fractures,  160 

at  anterior  end  of  rib,  178 
Bardenheuer's  extension  in,  162 

technic,  164-168 
Colics',  179.     See  also  CoUes'  fracture. 
compound,  160 

antitetanic  serum  in,  160 
bone-plate  in,  162 
treatment,  160 
from  bone  cysts,  160 
of  acetabulum,  184 

central,  in  central  dislocation  of  hip, 

208  _ 

excentric,   in  central  dislocation  of 
hip,  209 
of  astragalus,  ISS 
of  carpal  bones,  182 
of  elbow,  179 

in  children,  classification,  179 
treatment,  179 
of  extremities,  Bardenheuer's  m  thod 
of  extension  in,  technic,  164-168 
methods  of  extension  in,  162 
Steinmann's  method  of  extension  by 

nails,  168 
Zuppinger's  method  of  extension  in. 
170-174 
of    femur,    of    neck,    183.      See    also 
Femur,  fractures,  of  neck. 
spontaneous,  in  tuberculous  coxitis, 
101 
of  lesser  trochanter,  isolated,  184 
of  long  bones,  187 
spiral,  187 
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Fractures  of  olecranon,  191 
of  OS  calcis,  188,  190 
of  radius,  of  lower  end,  179.    See  also 
Colles'  fracture. 
of  upper  end,  190 
of  short  bones,  187 

spiral,  187 
of  spine,  265.     See  also  Spine,  frac- 
tures. 
of  tarsal  bones,  188 

isolated,  189 
of  trochanter,  lesser,  184 
of  ulna,  of  upper  end,  190 
simple,  clamps  in  treatment,  176 
ivory  pegs  in  treatment,  176 
kangaroo  tendon  in  treatment,  175 
Lane  bone-plates  in,  176 
nails  in  treatment,  176 
operative  treatment,  175 
wire  in  treatment  of,  176 
special,  179 
•    spiral,  of  long  and  short  bones,  187 
Steinmann's  extension  in,  168 
a;-rays  in,  1005,  1006 
Zuppinger's  extension  in,  170-174 
Freezing  methods  for  rapid  examination 
of    tissues    removed    for    laboratory 
diagnosis,  1019 
Freund's  operation  for  pulmonary  em- 
physema, 374 
Friedel  and  Rindfleisch's  operation  for 

varicose  ulcers,  52 
Friedrich's    operation   for    echinococcus 
cysts  of  lung,  394 
total  pleuropneumolysis  in  empyema, 
387 
in  tuberculosis  of  lungs,  390,  391 
Frisch  bacillus,  355 
Frohlich's  syndrome,  292,  297 

polyuria  in,  298 
Fulguration,  140 

applicator,  DeKeating-Hart's,  140 

in  carcinoma,  140 

of  breast,  407 

of  uterus,  871 

Fungous  joints,  197,  199 

Furuncle,  kidney,  651 

renal,  651 
Furunculosis,  treatment,  237 
vaccine  therapy,  237 


Gall-bladder,  carcinoma,  in  relation  to 
gall-stones,  132 
function,  601 
•     operations,  incision,  602 
strawberry,  606 
surgery,  600 
Gall-stones,  600 

association,    with    gastric    symptoms, 

477 
cancer  of  gall-bladder  and  bile-ducts 

in  relation,  132 
cholecystostomy,  601 

after-treatment,  609 
in  common  bile-duct,  operation,  606 


Gangrene,  34,  53 

after  typhoid  fever,  996 

amputation  in,  55 

angiospastic,  54 

arteriosclerotic,  54 

arteriovenous  anastomosis  in,  56 

diabetic,  53 
treatment,  53 

emphysematous,  78 
etiology,  79 
symptoms,  79 
treatment,  80 

Hadda's  method  of  anastomosis  in,  58 

hysteric,  54 

neurotic,  54 

Noesske's  vacuum  treatment,  56 

of  lungs  after  pneumonia,  998 
treatment,  1000 
hemorrhage  in,  1000 
treatment,  388 
Tuffier's  operation  in,  389 

presenile,  54 

spontaneous,  54 

zoster,  54 
Gangrenous  abscess  of  lung,  treatment, 

388 
Gas-cysts  of  intestine,  531 
Gas-pains     after     abdominal     surgery, 
treatment,  436 

postoperative,  cause  and  prevention, 
157 
Gastrectomy  in  cancer  of  somach,  bear- 
ing of  gastric  lymphatic  system  on,  492 
Gastric  crises  in  tabes  dorsalis,  division 
of  posterior  nerve-roots  for,  262 

symptoms,  association  of  cholelithiasis 
with,  477 
Gastro-enterostomy,  gastrojejunal  ulcer 
after,  475 

jejunal  ulcer  after,  475 

no-loop,  proper  situation  for,  492 

relations  of  mesocolic  band  to,  491 
Gastro-epiploic  lymphatics,  503 
Gastrojejunal  ulcers,  475,  521 
Gastroptosis,  Eve's  operation,  480 

treatment,  480 

.T-rays  in,  1013-1015 
Gastroscopy,  direct  vision,  486 

indirect  vision,  486 
Gatch  bed  in  abdominal  surgery,  431,  432 
Gauze  drainage,  432,  433 

use  of,  in  abdominal  surgery,  426 
Generation,  organs  of,  hypophysis  and, 

relations,  284 
Genito-urinary  organs,   female,   surgery 

of,  799 
Giantism,  116 

Gigantism,  acromegaly  and,  relation,  296 
Girdle-incision  in  appendectomy,  542 
Glanders,  73 

acute,  74 

agglutination  test,  75 

chronic,  74 

diagnosis,  75 

etiology,  73 

mallein  test,  75 


1036 


INDEX. 


Glanders,  pathology,  74 
Strauss  reaction  in,  76 
treatment,  76 
von  Pirquet's  test  for,  75 
Glands,  ductless,  tumors,  112 

tuberculosis,  Beck's  bismuth-paste  in, 

44 
Glaucoma,    combined    iridectomy    and 

sclerectomy  for,  719 
Elliot's  operation,  721 
Fergus'  operation,  721 
Heine's  operation,  717 
Herbert's  operation,  720 
Lagrange's  operation,  719 
operations  for,  717 
sclerectomy  with  trephine,  720 
trephining  sclera,  721 
wedge-isolation  operation,  720 
Gluck's  laryngectomy.    Brewer's  modi- 
fication, 370 
operation     for     producing     artificial 

esophagus,  467 
Gluteal  bursitis,  214 
Glycosuria  in  acromegaly,  2S4,  296 
Goffe's  operation  for  prolapse  of  uterus, 

837 
Goiter,  333 
colloid,  333 

combined  operation  in,  340 
enucleation,  339 
exenteration,  340 
exophthalmic,  Dalrymple's  sign,  336 

Graefe's  sign,  336 

hypophysis  in,  283 

operation  in,  337 
indications,  336 
results,  341 

Stellwag's  sign,  336 

symptoms,  334 
heart  symptoms  in,  333 
hyperplastic,  333 
indications  for  operation,  336 
injections  of  boiling  water  in,  340 
intrathoracic  operation  in,  341 
ligation  of  inferior  thyroid  artery  in, 
338     _ 

of  superior  thyroid  arteries  in,  338 
malignant,  operation  in,  341 
Mikulicz's  operation,  339 
of  base  of  tongue,  417 
operation  in,  337 

anesthetic,  337 

anoci-association  preparation,  338 

closure  of  wound,  340 

combined  methods,  340 

complications,  341 

indications,  336 

instruments,  337 

nerve  complication,  341 

operating-table,  337 

paralysis  in,  341 

preparation  of  patient,  337 

preservation  of  parathyroids,  340 

quantity  of  gland  to  be  removed, 
340 

results,  341 


Goiter,  operation  in,  tetany  after,  340 

pituitary,  llo 

substernal,  operation  in,  341 

symptoms  of  pressure,  333 
thyrotoxic,  334 

thyroidectomy  in,  339 
results,  341 

thyrotoxic  symptoms,  334 

types,  333 
Gonococcus  vaccine  in  gonorrhea,  693 
Gonorrhea,  antigonococcus  scrum  in,  693 

gonococcus  vaccine  in,  693 

latent,  Schwartz's  test  for  diagnosing, 
673 
Gonorrheal  arthritis,  treatment,  201 

endometritis,  acute,  813 
chronic,  825 

peritonitis,  455 
Good's  curved  rasp,  356 
Gottstein's  sound  for  cardiospasm,  465, 
466 
for  pulsion  diverticulum  of  esopha- 
gus, 464 

universal  light  concentrator,  460 
Graefe's  sign  in  exophthalmic  goiter,  336 
Grafting,  bone-,  898 

cartilage-,  in  joint  resections,  904 

of  kidney,  639 

skin-,  934    _ 
Grant's  operation  for  facial  paratysis,  250 
Grape-sugar  after  abdominal  operations, 

439 
Graves'  disease,  hj'pophysis  in,  283 
Grawitz's  view  as  to  origin  of  renal  hj-- 

pernephroma,  121,  122 
Green    and    Janeway's    apparatus    for 

operations  on  thorax,  957,  958 
Grenades,  hand,  wounds  bj",  746 

rifle,  wounds  by,  746 
Gumma  of  hj-pophj'sis,  295 
Gutta-percha  tissue  as  drainage  material, 

896 


Habitual  torsion  of  mobile  cecum,  528 
Hacker's  operation  for  branchial  fistuala 

of  neck,  317 
Hadda's  method  of  anastomosis  in  gan- 
grene, 56 
Hals,  317 
Halstead's  method  of  removing  tumors 

of  hypophysis,  303 
Hammer-stroke  percussion,  548,  549 
Hand,  INIarelli's  artificial,  918 

obstetric,  344 
Handley's      method      of      Ivmphancio- 
plasty,  233,  234 
of  treatment  of  ascites,  235 

operation  for  elephantiasis,  797 

in  carcinoma  of  breast,  401,  405,  406 
Hands,  sterilization,  894 
Harris'  operation  for  prolaspc  of  uterus, 

847 
Heart  sj^mptoms  in  goiter,  333 

zone,  376 
Heat,  effect,  on  inllanunation,  20 
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Heat  prostration  in  naval  surgery,  752 
Heberden's  nodes,  198 
Hebosteotomy,_832,  833 
Heine-Medin  disease,  223 
Heine's  operation  for  glaucoma,  717 
Heliotherapy  in  ulcer,  49 
Hematoma  of  ovary,  877 

pregnancy  and,  877 
Hematosalpinx,  874 
Hematuria,  essential,  653 

treatment,  653 
Hemolytic  splenic  anemia,  623 
Hemorrhage    after    abdominal    surgery, 
438 
from  removal  of  adenoids,  treatment, 
360 
of  tonsils,  treatment,  360 
from  spleen,  treatment,  620 
gastric,  postoperative,  438 
in  gangrene  of  lung,  1000 
in  operation  for  removal  of  tumors  of 

hypophysis,  308 
in  parathyroids  as  cause  of  tetany,  344 
in  thyroid  gland,  331 
intestinal,  in  typhoid  fever,  994 
of  jaundice  in  abdominal  surgery,  422 
Hemorrhoidal  vessels,  thrombosis,  treat- 
ment, 627 
Hemorrhoids,  627 
Hepatic  ducts,  cancer,  133 

flexure,  tumors  in  neighborhood,  re- 
moval, bearing  of  lymphatics  on,  510 
Herbert's  operation  for  glaucoma,  720 
Hercules,  infant,  121 
Hernia,  586 

abdominal,   Bartlett's  silver  wire  in, 

441  _ 
artificial,  595 

associated  with  maldescended  testis, 
589 
with  undescended  testis,  589 
direct,  Downes'  operation,  596 

treatment,  596 
inguino-interstitial,  593 
inguinosuperficial,  591 
injection  treatment,  598 
intercostal  diaphragmatic,  597 
interstitial,  in  female,  592 
muscle-,  of  abdominal  wall,  449 
of  accident,  593 
of  bladder,  805,  811 
treatment,  811 
uterine  interposition  in,  812 
of  intersigmoid  fossa,  592 
incarcerated,  592 
strangulated  retroperitoneal,  592 
of  uterus,  834 
paraffin  injection  in,  598 
pre-uterine,  834 
rare  types,  592 
retro-uterine,  834 
strangulated,  dangers  of  taxis,  587 
traumatic,  593 
treatment,  595 

injection  method,  598 
radical,  586 


Hernia,  treatment,  radical,  results,  587 
statistics,  588 
suture  material,  580 
types,  rare,  592 
umbilical,  treatment,  595 
Herniotomy,  tumors  of  abdominal  wall 

after,  444 
Hessert's    method    of    management    of 

stump  in  appendectomy,  555 
Hexamethylenamin  in  infantile  paralysis, 

223 
Hibbs'    operation    for    stiffening    knee- 
joint,  907 
Hides,  formic-mercury  process  for,  73 
High  enema  after  abdominal  operations, 

429 
Hill-Herschell     method     of     esophago- 

gastroscopy,  488 
Hip,1   ankylosis,     Murphy's     operation, 
902 
arthritis  deformans,  treatment,  202 
bursitis  in  neighborhood,  214 
dislocation,  central,  207 

central    acetabular    fractures    in, 

208 
classification,  208 
complete  separation  of  acetabu- 
lum in,  209 
complications,  210 
excentric  acetabular  fracture  in, 

209 
sequels,  210 
symptoms,  209 
treatment,  211 
x-rays  in  diagnosis,  210 
complete,  combined  acetabular  and 

pelvic-ring  fractures  in,  209 
complicated  by  fracture  of  neck  of 

femur,  185 
congenital,  226 

Bradford's  apparatus,  226,  228 
treatment,  226 
snapping,  205^ 

treatment,  206 
tuberculosis,  203 
osteotomy  in,  203 
Hirsch's  method  of  removal  of  tumors  of 

hypophysis,  304,  305 
Hirschsprung's  disease,  529 
etiology,  529 
history,  529 
pathology,  530 
prognosis,  530 
pseudo-,  530 

symptoms  and  signs,  530 
treatment,  530 
true,  530 
Hirsuties,  tumors  and,  112 
Hodgen  splint,  764 
Hodgkin's  disease,  236 

sarcoma  and,  relation,  322 
treatment,  236 
a;-rays  in  treatment,  236 
Hoffmann's  sign  in  tetany,  344 
Hohmeier's  method  of  tracheal  grafting, 
366,  367 
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Hormonal  in  gas-pains  after  abdominal 

operations,  436 
Hospital  ships,  780 

surgical  organization,  1021 
Hour-glass  duodenum,  520 
Houston's  rectal  valves,  importance,  627 
Hurd's  spoon-shaped  separator,  359 
Hj^latid  cyst  of  vertebrae,  259 
Hydronephrosis,  655 

treatment,  656 
Hydrophobia,  81 
diagnosis,  82 
etiology,  81 

immunity  to,  acquired,  85 
Pasteur  treatment,  83,  84 
pathology,  82 
prognosis,  84 
prophylaxis,  83 
symptoms,  82 
treatment,  82,  83 
Hydrosalpinx,  874 
Hydrothorax,  treatment,  380 
Hyperemia,    Bier's,    in    gonorrheal    ar- 
thritis, 201 
in  infections  of  breast,  404 
in  inflammation,  31 
in  suppuration,  40 
in  thyroid  gland,  331 
Hypernephroma  of  kidney,  121 

Grawitz's  view  as  to  origin,  121,  122 
Hyperostosis  cranii,  x-rays  in,  1012 
Hyperpituitarism,  116 
Hyperplasia,     progressive,     of     thyroid 

gland,  331 
Hyperplastic  goiter,  333 

tuberculosis   of  vermiform   appendix, 
572       _ 
Hypertrophic  tuberculosis  of  vermiform 

appendix,  572 
Hypertrophy  of  prostate,  684 

phenolsulphonephthalein     test     in, 

688 
treatment,  radical  operations,  685 
of    thymus    gland,     326.      See    also 

Thymus  gland,  hypeiiropJiy. 
of  thyroid  gland,  331 
senile  parenchymatous,  of  breast,  402 
Hypogastric  colostomy,  627 
Hypophyseal   extracts,   intravenous   in- 
jections, effects,  281 
on  blood-pressure,  281 
polyuria  after,  282 
secretion,  nature,  278 

paths  by  which  discharged,  278 
Hypophysectomy,  118 
cranial  route,  119 
effects,  279 
nasal  route,  118 
Hypophysis,  114 

adenoma    of,    acromegaly    and,    rela- 
tion, 286,  287 
anatomy,  115,  271 
anterior  lobe,  271,  272 
cells  of,  272,  273 

changes  in,  after  thyroidectomj^,  283 
chordoma,  294 


HjTDophysis,  colloid  in,  278,  279 

craniopharyngeal  duct  inclusions  in, 

276 
diseases,  269 

Frohlich's  sjmdrome  in,  292,  297 

s\anptoms,  296 

treatment,  300 
effect  of  removal,  116,  279 
embryology,  269 
enlargement,  acromegaly  and,  115 

after  castration,  284 

in  pregnancy,  284 
glands  of  internal  secretion  and,  rela- 
tion, 283 
gumma,  295 
histogenesis,  269 
histology,  272 
in  acromegaly,  285 
in  exophthalmic  goiter,  283 
inclusions  of  buccal  epithelium  in,  276 
ligation  of  stalk,  results,  280 
lipoma,  294,  295 
lobes,  115,  271 
operculum,  115 

organs  of  generation  and,  relation,  284 
pancreas  and,  relation,  284 
pars  anterior,  histology,  272 

intermedia,  histologj-,  274 
tumors,  294 

nervosa,  histology,  275 
pathology,  285 
pharyngeal,  269 
physiology,  279 
posterior  lobe,  271,  272 

removal,  results  of,  280 
relation,  to  other  glands  of  internal 

secretion,  283 
removal  of,  effects,  279 
secretion  of,  278 

nature,  278 

paths  by  which  discharged,  278 
sexual  organs  and,  relation,  284 
stalk  ligation,  results,  280 
surgery,  269 
tentorium,  115 
teratoma,  294 

thjToid  gland  and,  relation  283 
tumors,  114 

associated  with  acromegaly,  286 

choice  of  operation  in,  305 

choked  disk  in,  299 

developing  from  craniopharyngeal 
inclusions  or  rests  of  buccal  epi- 
thelium, 291 

Halstead's  method  of  removal,  303 

Hirsch's  method  of  removal,  304, 
305 

indications  for  ojieration  in,  307 

intracranial    method    of    removing, 
300 
through  anterior  fossa,  300 
middle  fossa,  301 

Kanavel's  method  of  removal,  302 

Krause's  method  of  removal,  300 

Moskowicz  and  Tandler's  methotl  of 
removal,  301 
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Hypophysis,  tumors,  ocular  paralysis  in, 
299 
operation  in,  300 
after-treatment,  311 
anesthesia,  307 
choice,  306 

complications  arising,  308-311 
drainage  of  nose,  308 
hemorrhage,  308 
identification  of  area,  308 
illumination,  308 
indications,  307 
instruments,  308 
prevention  of  infection,  307 
prognosis,  311 
technic,  307 

treatment  of  tumor,  311 
pathology,  285 
rare,  294 
removal,  118 

cranial  route,  119 
nasal  route,  118 
Schloffer's  method  of  removing,  301 
symptoms,  117,  296 

local,  299 
transphenoidal  method  of  removing, 
301 
infranasal  routes,  302 
supranasal  routes,  301 
treatment,  300 

unassociated  with  acromegaly,  290 
a;-ray  examination  of  sella  turcica 
in,  300 
weight,  271 
Hypopituitarism,  116 
Hypoplasia  of  parathyroids,  344 
Hysterectomy,    supi'avaginal,    in   colpo- 

cystocele,  810 
Hysteria,  sick  benefit,  257 
traumatic,  254 
anesthesia  in,  255 
ankle-clonus  in,  255 
Babinski's  sign  in,  255 
prognosis,  257 
tendon  reflexes  in,  255 
Hysteric  deafness,  256 
gangrene,  54 


Ileal  kink,  522 
Ileocecal  adhesions,  522 
etiology,  522 
symptoms,  523 
treatment,  526 
fold,  540 
omentum,  540 
Ileocolic  region,  tumors,  removal,  bear- 
ing of  lymphatics  on,  509 
Ileum,  agglutination  of,  522 
Iliac  bursitis,  214 

coxitis  and,  differentiation,  214,  215 
fossae,  simultaneous  palpation,  551 
Immunity,  acquired,  in  hydrophobia,  85 
active,  35 
artificial,  35 
passive,  35 


Implantation  of  pelvic  kidney,  936 
Impotence  in  acromegaly,  296 
Incontinence,  rectal,  after  fistula  opera- 
tions, treatment,  626 
Index,  opsonic,  36 

in  traumatic  fevers,  91 
Indian  method  for  extraction  of  cataract, 

711-717 
Indigo-carmin  test  for  determining  func- 
tions of  kidneys,  642 
Infant  Hercules,  121 
Infantile     paralysis,     223.       See     also 

Paralysis,  infantile. 
Infantilism,  112 

reversive,  298 

tardy,  298 
Infection  of  wounds,  prevention,  891 
Infectious  diseases,  surgery,  993 

eczematoid   dermatitis,   242 
treatment,  243 
Inflammation,  17 

Adami's  definition,  20 

Bier's  hyperemia  in,  31 

causes,  20 

cold  in  treatment,  31 

cryptogenic,  23 

definition,  17-20 

doctrine,  17 

effect  of  cold  on,  31 
of  heat  on,  29 

exudate,  local  effects,  22 

heat  in  treatment,  29 

Lubarsch's  definition,  17 

lymph-nodes  in,  part  played  by,  24 

of  thyroid  gland,  331 

Opie's  definition,  19 

Ribbert's  definition,  17 

treatment,  28 

x-rays  as  cause,  20 
Inguino-interstitial  hernia,  593 
Inguinosuperficial  hernia,  591 
Inhalation  anesthesia,  cause  of  exhaus- 
tion   of    brain-^ells    from    trauma    of 

various  parts  of  body  under,  152 
Injection  treatment  of  hernia,  598 
Insanity,  movable  kidney  in,  659 

traumatic,  254,  256 
Insects,  diseases  directly  derived,  81 
Inspiratory  stridor,  congenital,  365 
Instruments  for  goiter  operation,  337 

in  operations  for  tumors  of  hypophy- 
sis, 308 
Insufflation     anesthesia,     intratracheal, 
395,  968 
apparatus,  971 

Elsberg's  apparatus,  396,  397 
Janeway  and  Green's  apparatus, 

395 
Janeway's  apparatus,  397-399 
tube  in,  970 

intratracheal,  968 
Intercostal  diaphragmatic  hernia,  597 
Interilio-abdominal  amputation,  927 
Intersigmoid  fossa,  hernia,  592 
incarcerated,  592 
strangulated  retroperitoneal,  592 
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Interstitial  hernia  in  female,  592 
Intestinal  anastomosis,  535 

after  removal   of   tumors   of   large 

intestine,  512 
Crile's  method,  537 
Lahey's  method,  539 
Mayo's  method,  535 
Noble's  anastomat  in,  536 
fistula,  closure,  535 
obstruction  due  to  appendicitis,  560 
prognosis,  564 
treatment,  564 
Intestine,  gas-cysts,  531 

handling  of,  in  operations,  426 
hemorrhage  of,  in  typhoid  fever,  994 
large,  diseases,  x-rays  in,  1006,  1010 
tumors,     removal     of,     method     of 
anastomosis  after,  512 
lymphatic  system,  508 

bearing,  on  removal  of  tumors  in 
middle  portion  of  trans- 
verse colon,  510 
in  region  of  hepatic  flexure, 
510 
of  splenic  flexure,  511 
of  descending  colon,  511 
of  ileocolic  region,  509 
of  rectum,  511 
of  sigmoid  flexure,  511,  512 
lymphatics,  508 

inferior  mesenteric  chain,  511 
left  colic  chain,  510 
operations  upon,  533 
perforation,  in  typhoid  fever,  993 
rupture,  531.     See  also  Rupture  of  in- 
testines. 
small,  diseases,  x-rays  in,  1006,  1010 
Richardson's    method    of    covering 
denuded  areas  on,  429,  430 
surgery,  506 

tuberculosis,  tuberculin  in,  573 
Intracranial  method  of  removing  tumors 
of  hypophysis,  300 
tension,  increased,  relation  of  cerebral 
decompression    to    relief    of    ocular 
manifestations  of,  723 
Intraspinal     tumors,     259.       See     also 

Spinal  cord,  tumors. 
Intrathoracic  goiter,  operation  in,  341 
Intratracheal  insufflation,  968 
anesthesia,  395,  968 
apparatus,  971 

Elsberg's  apparatus,  396,  397 
Janeway  and  Green's  apparatus, 

395 
Janeway's  apparatus,  397-399 
tube  in,  970 
Intravenous  ether-anesthesia,  974 
dangers,  976 
technic,  978 
injections    of    hypophyseal    extracts, 
effects,  281 
on  blood-pressure,  281 
polyuria  after,  282 
Intussusception  in  typhoid  fever,  993 
of  vermiform  appendix,  569 


Intussusception  of  vermiform  appendix, 
partial,  569 
total,  569 
lodin  for  sterilizing  skin  areas,  423,  424 

in  military  surgerj',  746 

in  naval  surgery,  758 

in  surgery,  891,  892 

in  traumatic  surgery,  946 
lodoform-glycerin  emulsion  with  Bier's 

hyperemia  in  tuberculosis,  97 
Ipecacuanha  in  amebic  dysenter}',  793 
Iridectomy  and  sclerectomj^,  combined, 

for  glaucoma,  719 
Ivory  pegs  in  treatment  of  simple  frac- 
tures, 176 
Ivy-poisoning,  238 

treatment,  238 

Jackson's  direct  laryngoscope,  365 
esophagoscope,  461 
forceps,  462 
membrane,  526 

operation  in  carcinoma  of  breast,  402, 
406 
Janeway  and  Green's  apparatus  for  in- 
tratracheal    insufflation    anes- 
thesia, 395 
for  operations  on  thorax,  957,  958 
Janeway's    apparatus   for   intratracheal 

insufflation  anesthesia,  397-399 
Jaundice,  hemorrhage  of,  in  abdominal 

surgery,  422 
Jaw,  surgery,  411 
Jejunum,  ulcer  of,  475,  521 
Joint  mice,  199 

temporomaxillary,     exposure    of,     by 
resection  of  zygoma,  904 
Joint-cavities,     artificial     filling,     after 

resection,  906 
Joints,  192,  201 

diseases,  in  tA'phoid  fever,  996 

fungous,  197,  199 

operations  on,  898 

polypoid,  199,  200 

resection,  artificial  filling  after,  906 

cartilage  grafts  in,  904 
transplantation,  906,  935 
tuberculosis,  202 

Beck's  bismuth-paste  in,  44 
diagnosis,  202 
serum  treatment,  202 
typhoid,  996 
Jolv's  operation  for  prolapse  of  uterus, 
845 

Kahler's  panelecti'oscope,  459 
Kanavel's  method  of  removing  tumors 

of  hypo{ihysis,  302 
Kangaroo  tendon  in  treatment  of  simple 

fractures,  175 
Kangri,  126 
Katzenstein's     operation     for     varicose 

ulcers,  52 
Keen's  intcrilio-abdoniinal   amputation, 

927 
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Kehr's  incision,  426 
Ividney,  actinomycosis,  77 
arteries,  multiplicity,  639 
calculus  in,  653 

treatment,  654 
cysts,  657 

diseases,  a;-rays  in,  1006,  1012 
examination,  means  and  methods,  641 
fist  percussion,  547 
functional  activity,  phenolsulphoneph- 
thalein    test,    634.      See    also 
Phenolsuljphonephthalem  test. 
tests,  641 
functions,  determining,  in  operations 

for  prostatic  disease,  687 
furuncle,  651 
grafting,  639 
hypernephroma,  121 

Grawitz's  view  as  to   origin,   121, 
122 
movable,  658 

in  insanity,  659 
pelvic,  implantation  of,  936 
rupture  of,  subparietal,  451 
suppuration,  646 
surgery,  639 
transplantation,  639 
tuberculosis,  651.     See  also  Tubercu- 
losis of  kidney. 
Kink,  ileal,  522 

Lane's,  522 
Kirchner's     method     of    treatment     of 

hemorrhage  from  spleen,  620 
Knee,    ankylosis.    Murphy's    operation, 
903 
bursitis  in  neighborhood,  215 
Knee-joint,  stiffening,  method  of,  907 
technic    of   injecting,    with   formalin- 
glycerin  solution,  98 
Knott's  method  of  management  of  stump 

in  appendectomy,  555 
Kocher's  incisions  in  operations  on  neck, 
322 
osteoplastic  amputation  of  leg,  925 
Kopf tetanus,  67 

Kraatz's  operation  for  prolapse  of  uterus, 
^844,  845 
Krause's  method  of  removing  tumors  of 

hypophysis,  300 
Kuhn's  method  of  treating  peritonitis, 

^458 
Klittner's     musculocutaneous     flap     in 
operations  on  neck,  324,  325 


Laboratory  as  aid  to  surgical  technic 

and  diagnosis,  1018 
Labyrinth,  acoustic,  tests  for  integrity, 
699 
involvement,   from   acute   or   chronic 
purulent  otitis  media, 
696 
fistula  symptom  in,  700 
nystagmus  in,  698,  700 
symptoms,  697 
treatment,  702 
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Labyrinth,  static,  tests  for  integrity,  698 
Barany's  test,  699 
caloric  test,  699 
rotation  test,  698 
Lacerations  and  relaxations  of  posterior 
vaginal  wall  and  pelvic  floor,   treat- 
ment, 799 
La  Force's  adcnotome,  358 
Lagrange's  operation  for  glaucoma,  719 
Lahey's  method  of  intestinal  anastomosis, 

539 
Laminectomy  in  tumors  of  spine,  261 

mortality,  262 
Lamp,  three-filament,  459 
Landing  forces  in  naval  surgery,  783 
Lane  bone-plates  in  compound  fractures, 
162 
in  simple  fractures,  176 
Lane's  kink,  522 

Lanz's  point  in  appendicitis,  541,  542,  543 
Laparogastroscopy,  490 
Laryngectomy,   bronchopulmonary  sep- 
ticemia in,  370 
Gluck's,  Brewer's  modification,  370 
in  carcinoma  of  larynx,  368 
lymphovenous  septicemia  in,  370 
Sebileau's,  370 
Laryngoscope,  Jackson's  direct,  365 
Laryngoscopy,  364 

Larynx,  carcinoma,  laryngectomy  in,  368 
treatment,  368 
surgery,  364 
trichinosis,  368 
tuberculosis,  368 

tumors,  electric  desiccation  for,  139 
Latzko's  operation  for  prolapse  of  uterus, 

840 
Law,  Sherrington's,  262 
Leg,    amputation,    aperiosteal,    Bunge's 
method,  927 
osteoplastic,  924 

Bier's  method,  924,  925 
Kocher's  method,  925 
Legal  relations  of  surgeon,  1016 
Leg-corset,  Murphy's,  in  varicose  ulcer, 

50,  51 
Lengthening  long  bones,  932 
Leprosy,  788 
nastin  in,  789 
treatment,  789 
Lerche's  dilator  for  cardia,  466 

forceps,  462 
Leukocytes,  count  of,  before  operation, 
427 
in  appendicitis,  431 
Leukofermentin,  38 
Leukoprophylaxis,  39 
Leukoprotease,  26 
Lexer's  method  of  rhinoplasty,  937 
Ligaments,  broad,  surgery,  812 
of  uterus,  actinomycosis,  875 
silk,  as  substitute  for  arthrodesis,  224 
Ligation  of  external  carotid  artery,  319 
of  inferior  thjToid  artery  in  goiter,  338 
of  superior  thyroid  arteries  in  goiter, 
338 
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Lilienthal's     method     of     resection     of 
zygoma  to  expose  temporomaxil- 
lal-y  joint,  905 
of  total  excision  of  ureter,  663 
operation  for   constantly  discharging 
colostomy  wound,  533 
Lip,  cancer,  trauma  in  relation,  129 

treatment,  radical,  411 
Lipectomy  for  pendulous  abdomen,  933 
Lipolytic  ferments,  28 
Lipoma  of  hypophysis,  294,  295 
Lithotrite  with  cystoscope  inserted,  681 
with  evacuator  attached,  681 
Young's  cystoscopic,  681 
Littlewood's    method    of    interscapulo- 

thoracic  disarticulation,  922 
Liver,  abscess,  due  to  appendicitis,  567 
treatment,  567 
amebic  abscess,  796 
surgery,  600 
tropical  abscess,  796 
Lobes  of  hypophysis,  115,  271 
Long  bones,  fractures,  187 

spiral,  187 
Lubarsch's  definition  of  inflammation,  17 
Ludwig's  angina,  418 
course,  418 
sjrmptoms,  419 
treatment,  420 
Lungs,  abscess,  388 

after  pneumonia,  998 

treatment,  1000 
gangrenous,  treatment,  388 
actinomycosis,  treatment,  390 
calculus,  392 
carcinoma,  392,  393 
echinococcus  cysts,  393 

Delageniere's  operation,  394 
Friedrich's  operation,  394 
gangrene,  after  pneumonia,  998 
treatment,  1000 
hemorrhage  in,  1000 
treatment,  388 
Tuffier's  operation  in,  389 
sarcoma,  392 

tuberculosis,  Friedrich's  total  pleuro- 
pneumolysis  in,  390,  391 
surgical  treatment,  390 
tumors,  392 

wounds,  treatment,  377,  378 
Lupus     erythematosus,      carbon-dioxid 
snow  in,  240 
treatment,  240 
tuberculin  in,  241 
.T-rays  in,  241 
vulgaris,  Finsen  light  in,  240 
treatment,  240 
tuberculin  in,  240 
a;-rays  in,  240 
Lusk's  operation  for  carcinoma  of  rec- 
tum, 630 
Lymphangioma,  233 
Lyraphangioplasty,  234 
for  elephantiasis,  797 
Handley's  method,  233,  234 
Lymphangitis,  etiology,  64,  65 


Lymphatic  system  of  intestine,  508 

bearing,  on  removal  of  tumors  in 
middle  portion  of  trans- 
verse colon,  510 
in  neighborhood  of  hepatic 

flexure,  510 
in  region  of  splenic  flexvire, 

511 
of  descending  colon,  511 
of  ileocolic  region,  509 
of  rectum,  511 
of  sigmoid  flexmre,  511,  512 
of  stomach,  492 

bearing,  on  gastrectomy  for  can- 
cer, 492 
surgery,  233 
Lymphatics,  biliarj^,  501 

block  dissection,  in  radical  operation 

for  carcinoma  of  tongue,  411 
collar  of,  411 
gastro-epiploic,  503 
of  intestine,  508 

inferior  mesenteric  chain,  511 
left  colic  chain,  510 
of  neck,  distribution,  412 
of  stomach,  492 

associated    with    coronary    artery, 
topographic  anatom}^,  499 
with  hepatic  artery,  topographic 

anatomy,  500 
with  splenic  artery,  topographic 
anatomy,  500 
celiac,  500 
lower  coronary,  499 
paracardial,  499 

subpyloric  group,  topographic  anat- 
omy, 500 
upper  coronary,  499 
splenic,  500 
subpyloric,  495,  500 

topographic  anatomy,  500 
suprapancreatic,  500 
Lymphedema,  233 
Lymph-nodes     in     inflammation,     part 

plaj^ed  b}^,  24 
Lymphoprotease,  26 
L\Tnphovenous  septicemia  in  laryngec- 
tomy, 370 


JNIacKenty's    operation    for    collapsed 
ala  nasi,  361,  362 

Macrophages,  19 

Magenblase,  1009 

IMagnesite  splint,  897 

Magnesium  sulphate  in  acute  endome- 
tritis, 819 

Mai  des  aviateurs,  945 

INIaldescendcd  testicle,  hernia  associated 
with,  589 

Malignant  goiter,  operation  in,  341 
tumors  of  testicle,  122 

radical  orchidectomy,  122 
of  umbilicus,  446 
trauma  in  relation,  12$ 

Mallein  test  for  glanders,  75 
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Mammitis,  suppurating  posttyphoid,  997 
Manubrium,     vaulting     of,     in     hyper- 
trophy of  thymus  gland,  327 
Marelli's  artificial  hand,  918 
Markschicht,  274 

Marro's   operation   for    constantly    dis- 
charging colostomy  wound,  533 
Mastitis,  cystic,  chronic,  402 
Mayo's  method  of  intestinal  anastomo- 
sis, 535 
operation  for  bunion,  904 

for  chronic  ulcer  of  stomach,  481 
McBurney's  point  in  appendicitis,  541, 

542,  543 
Median  accessory  thyroids,  329 
Mediastinotomia  collar  is,  463 
Mediastinum,  dermoid,  394 

emphysema,  378 
Medical  corps,  appointments  to,  734 
officers,  education  and  training,  736 

pay  and  emoluments,  741 
Reserve  Corps,  740 
School,  Army,  737 
service  in  war,  743 
Megacolon,     529.        See    also    Hirsch- 
sprung's disease. 
Membrane,  Jackson's,  526 
Membranous  pericolitis,  526.     See  also 

Pericolitis ,  niembrano  us . 
Menge's  pessary,  807 
Meningitis,  circumscribed  serous,  tumors 
of  spinal  cord  and,  differentiation, 
260 
purulent,  in  typhoid  fever,  997 
Mental  diseases  after  war,  775 
Mercury,   acid  nitrate,   in  epithelioma, 

238,  239 
Mesocolic    band,    relations,    to    gastro- 
enterostomy, 491 
Mesothelioma  of  thyroid,  333 
Metabolism,  calcium,  parathyroid  bodies 

and,  relation,  346,  347 
Meteorism    after    abdominal     surgery, 

treatment,  436 
Metritis,  acute,  812 

course  and  progress,  814 
diagnosis,  816 
etiology,  812 

magnesium  sulphate  in,  819 
pathologic  changes,  813 
prognosis,  816 
salt  solution  in,  819 
serum  therapy,  818 
treatment,  817 
vaccine  therapy,  818 
varieties,  813 
chronic,  827 
etiology,  827 
symptoms,  827 
treatment,  828 
Meyer's    apparatus    for    operations    on 
thorax,  959-965 
incision  for  removal  of  spleen,  426 
Mice,  joint,  199 

Michel's     suture     clamp     for     tonsillar 
hemorrhage,  361 


Miclicl's  suture  extractor,  361 
Mikulicz  cell,  355 
Mikulicz's  operation  for  goiter,  339 
Miles'  operation  for  carcinoma  of  rectum, 

631 
Military  surgery,  730 

appointments  to  medical  corps,  734 
education  and  training  of  medical 

officer,  736 
in  peace,  730 
in  war,  730 

medical  service,  743 
sanitary  service,  743 
iodin  in,  746 

volunteer  aid  associations,  734 
Militia,  organized,  734 
Mobile  cecum,  527 

habitual  torsion,  528 
Moles,  electric  desiccation  for,  137 
Moskowicz    and    Tandler's    method    of 

removing  tumors  of  hypophysis,  301 
Moskowicz's    method    for    testing    col- 
lateral circulation,  55 
Mouse  cancer,  eosin  and  selenium  in,  143 
Mouth,  surgery,  411 
Movable  kidney,  658 

in  insanity,  659 
Murjihy's   differential   diagnositc   signs, 
547 
formalin-glycerin  solution  in  tubercu- 
losis, 97,  98 
leg-corset  in  varicose  ulcer,  50,  51 
method    of    interposition    of    fascia, 
muscle,  and  connective  tissue  in 
ankylosis,  902 
of  treatment  of  empyema  of  chest, 
381 
Murphy-Shoemaker  ligating  forceps,  896 
Muscle,  cricopharyngeal,  pars  fundifor- 
mis,  463 
obliqua,  463 
Muscle-hernia  of  abdominal  wall,  449 
Muscles,  abdomiaal,  defects,  congenital, 
450  _ 
recti,    in    upper    abdomen,    Coffey's 
operation   for  increasing  space  be- 
tween, 443,  444 
surgery,  212 
Muscular  rupture  of  abdominal  wall,  449 
Musculospiral  nerve,  division,  treatment, 

249 
Myasthenia    gravis,    parathyroids    and, 

relation,  351 
Myelitis,    tumor    of    spinal    cord    and, 

differentiation,  260 
Myoma  of  uterus,  850.    See  also  Fibroids 

of  uterus. 
Myositis  ossificans,  x-rays  in,  1012 
Myxedema    from    removal    of    thyroid 

gland,  113 
Myxoma,  pseudo-,  of  peritoneum,  453 


Nack,  317 

Naevus,  carbon-dioxid  snow  in,  237 
treatment,  237 
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Nsevus,  vascular,  electric  desiccation  for, 

138 
Nails  in  treatment  of  simple  fractures, 

176 
Nastin  in  leprosy,  789 
Naval  surgery,  748 

American     combination    sterilizing 

outfit,  757 
asphyxiation,  753 
burns,  774 
care  of  dead,  776 
disposition,  arrangements,  supplies, 

etc.,  767 
diving,  753 
dressing  stations,  762,  775 

tags,  776 
drowning,  753 
first-aid  instruction,  761 
heat  prostration,  752 
hoisting  apparatus,  781,  782 
hospital  ships,  780 
iodin,  758 

irrespirable  gases,  774 
landing  forces,  783 
medical  and  surgical  supplies,  768 
department,  749 

after  battle,  care  of  dead,  775 
conduct,  775 
dressing  station,  775 

tags,  776 
scheme     for      caring     for 
and    clearing    ships    of 
wounded,  777 
transportation  of  wounded, 
779       ' 
in  battle,  conduct,  770 

disposition  of  wounded,  770 
scope  of  relief,  770 
organization    and    preparation 

for  battle,  761 
provisions  for  sick  and  injured, 
756 
mental  diseases,  775 
nervous  diseases,  775 
operations,  anesthesia,  758 
spinal  anesthesia,  760 
technic,  758 

terminal  anesthesia,  759 
personnel  and  features  of  man-of- 
war  life,  751 
posts  for  wounded,  762 
primary  stations,  762 
prophylaxis  against  consequences  of 

abdominal  wounds,  769 
protection  of  ears,  769 
regional  wounds,  773 
relief  stations,  770 
sanitary  ships,  780 
scalds,  774 

scheme  for  caring  for  and  clearing 
ships  of  wounded  after  battle,  777 
secondary  stations,  762 
Spear's   shell-wound  dressing,    768, 

769 
statistical  considerations,  762 
stretchers,  779 


Naval  surgery,  submarine  craft,  753,  754 
supplies  of  drinking-water,  769 
surgical  conditions,  773 
transportation    of    wounded     after 

battle,  779 
wounds  by  poisonous  weapons,  752 
of  bites  and  stings,  751 
of  blood-vessels,  773 
of  extremities,  773 
of  lower  half  of  body,  773 
of  nerves,  773 
Neck,  abscess,  320 
air  tumor,  317 
anatomic  considerations,  317 
carcinoma,  319 
cellular  spaces,  317 
compartments,  317 
cysts,  embryonal,  317 
fascia,  317 
fistula,  317 
branchial,  317 

von  Hacker's  operation,  317 
injuries,  319 
lymphatic  collar,  411 
lymphatics,  distribution  of,  412 
of  bladder,  contracture,  674,  675 
operations.   Doyen's   method   of  enu- 
cleation with  scissors,  323 
Kocher's  incisions,  322 
Ktittner's    musculocutaneous    flap, 

324,  325 
Quervain's  musculocutaneous  flap, 

324,  325 
shock  in,  413 
technic,  322 
pneumatocele,  317 

sarcoma,  Hodgkin's  disease  and,  rela- 
tion, 322 
suppurative  processes,  320 
surgery,  317 
tumors,  322 

veins,  wounds  of,  treatment,  319 
wounds,  319 

of  veins,  treatment,  319 
Necropsy  tubercles,  99 
Necrosis,  progressive,  of  costal  cartilages, 

379 
Nephritis,  acute  unilateral  suppurative, 
649 
eclampsia  from,  059 
Fischer's  solution  in,  660 
phenolsulphonei)hthalein  test  in,  635 
suppurative,  acute  unilateral,  649 
Nephrotomy  by  silver  wire,  661-663 

in  eclampsia,  1002 
Nerve  anastomosis    in    facial    paralvsis, 
249 
auditory,  division,  for  i:)orsistent  otal- 
gia, 706 
tinnitus  aurium,  706 
musculospiral,  di\ision.  treatment,  249 
trigeminal,  operations  in  area  of  dis- 
tribution of,  local  anesthesia  in,  415, 
416 
Nerve-roots,      posterior,     division,      for 
pain,  262 
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Nerve-roots,  spinal,  posterior,  resection, 
for  spastic  paralysis  and 
athetosis,  262 
effects,  265 
results,  265 
technic,  263 
Nerves,  injuries,  249 
treatment,  249 
surgery,  244 
suture,  253 

wounds,  in  naval  surgery,  773 
Nervous  diseases  after  war,  775 
Neumann's  operation  for  opening  vesti- 
bule, 704,  705 
Neuralgia,  244 

Neurasthenia,  postoperative,  438 
querulatoria,  257 
sexual,  673 
traumatic,  254 
prognosis,  257 
Neuritis,   optic,   empyema  of  nasal  ac- 
cessory sinuses  in  i-elation  to,  357 
Neurorrhaphy,  253 
Neurosis,  traumatic,  254 
Neurotic  gangrene,  54 
Nevus,  carbon  dioxid  snow  in,  237 
treatment,  237 

vascular,  electric  desiccation  for,  138 
Nitrous  oxid  anesthesia,  950 
Noble's  anastomat,  536 

Baldwin's  modification,  536 
Noci-association,  150,  158,  159 
Nociceptors,  159 
Noci-perception,  159 
Nodes,  Heberden's,  198 

lymph-,  in  inflammation,  part  played 
by,  24 
Noesske's    vacuum    treatment    of    gan- 
grene, 56 
Noguchi's  reaction  in  syphilis,  106 
Nose,  accessory  sinuses,  354 
diseases,  354 

empyema  of,  in  relation  to  optic 
neuritis,  357 
treatment,  356 
deformities,  354 

paraffin  in,  354 
diseases,  354 

x-rays  in,  1012 
drainage,  in  operations  for  removal  of 

tumors  of  hypophysis,  308 
sarcoma,  treatment,  356 
Novocain    as    subarachnoid    anesthetic, 

983 
Nowakowski's  operation  for  wounds  of 

trachea,  367 
Nuque,  317 
Nutrition    after    abdominal    operations, 

439 
Nystagmus  in  involvement  of  labyrinth 
from  acute  or  chronic  purulent  otitis 
media,  698,  700 


Obesity,  precocious,  121 
Obliterating  thrombo-angiitis,  54 


Obstetric  hand,  344 
Ochsner  treatment  of  peritonitis,  457 
Ocular  manifestations  of  increased   in- 
tracranial  tension,  relation  of  cere- 
bral decompression  to  relief  of,  723 
paralysis  in  tumors  of  hypophysis,  299 
Officers,  medical,  eduction  and  training, 
736 
pay  and  emoluments,  741 
student,  737 
Oil,  injections,  prevention  of  ankylosis 

by,  901 
Olecranon,  fractures,  191 
Omental  cysts,  233 

chylous,  233 
Omentum,  function,  513 
ileocecal,  540 
surgery,  513 
torsion,  513 
acute,  514 
appendicitis     and,     differentiation, 

514,  515 
diagnosis,  513 
prognosis,  516 
subacute,  516 
treatment,  516 
Operating-table  in  goiter,  337 
position  of  patient  on,  424 
Operculum  of  hyjiophysis,  115 
Opie's  definition  of  inflammation,  19 
Opsonic  index,  36 

in  traumatic  fevers,  91 
Opsonins,  35 

Optic   neuritis,    empyema   of   nasal   ac- 
cessory sinuses  in  relation  to,  357 
Orchidectomy,    radical,    for    malignant 

tumors  of  testicle,  122 
Oriental  sore,  790 
Orthopedic  amputation,  909 
cases,  x-rays  in,  1006,  1007 
surgery,  217 
Os  calcis,  fractures,  188,  190 
pain  in,  205 
treatment^  205 
Osmic  acid  injections  in  tic  douloureux, 

245 
Osteomyelitis,  acute,  of  ribs,  379 
Osteoplastic  amputation  of  leg,  924 
Bier's  method,  924,  925 
Kocher's  method,  925 
through  arm,  Elgart's  method,  916 
Osteotomy  combined  with  resection  of 
long  bones,  907 
in  tuberculosis  of  hip,  203 
Otalgia,  persistent,  division  of  auditory 

nerve  for,  706 
Otitis   media,    acute   purulent,    labyrin- 
thine   and    perilabyrinthine     in- 
volvement due  to,  696.    See  also 
Labyrinth,  involvement. 
chronic  purulent,   labjTinthine  and 
perilabyrinthine  involvement  due 
to,  696.     See  also  Labyrinth,  in- 
volvement. 
Otoplasty,  936 
Ovary,  actinomycosis,  875 
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Ovary,  carcinoma,  130,  879 
cysts,  878 

in  typhoid  fever,  998 
hematoma,  877 

pregnancy  and,  877 
surgery,  812,  877 
Oxygen  treatment  of  suppuration,  41 


Pachymeningitis     hypertrophica     cer- 
vicalis,  tumor  of  spinal  cord  and,  dif- 
ferentiation, 260 
Pain,   division  of  posterior  nerve-roots 
for,  262 
gas-,  postoperative,  cause  and  preven- 
tion, 157 
in  OS  calcis,  205 

treatment,  205 
sign  of  erysipelas,  65 
Palpation,  deep-grip,  549,  550 

simultaneous,  of  iliac  fossse,  551 
Pancreas,  carcinoma,  617 
cystadenoma,  617 
cysts,  616 
fibroma,  617 

hypophysis  and,  relation,  284 
pseudocysts,  616 
sarcoma,  617 
surgery,  611 
tumors,  617 
Pancreatitis,  acute,  611 
etiology,  611 
symptoms,  611,  612 
treatment,  612 
chronic,  614 

Cammidge's  reaction  in,  614 
symptoms,  614,  615 
treatment,  surgical,  615 

based  on  cause  of  pancreatitis, 
615 
on  symptoms,  615 
operations   on   pancreas  itself, 
615 
ultra-acute,  613 
Pancreato-enterostomy,  618 
Panelectroscope,  Brlinings',  460 

Kahler's,  459 
Papilledema  in  cerebral  disease,  723 
Paracentesis  in  ascites,  234 
Paraffin  in  hernia,  598 

in  nasal  deformities,  354 
Paralysis,  brachial,  251 
cerebral,  225 

treatment,  225 
facial,  Ballance's  operation,  250 
Grant's  operation,  250 
in  cephalic  tetanus,  67 
nerve  anastomosis  in,  249 
in  operation  for  goiter,  341 
infantile,  223 
frequency,  223 
pathology,  223 
prognosis,  223 
svmptoms,  223 
treatment,  223 
ocular,  in  tumors  of  hypophysis,  299 


Paralysis,  spastic,  resection  of  posterior 
spinal    nerve-roots    for, 
262 
effects,  265 
results,  265 
technic,  263 
Parathyroid  bodies,  113,  343 

calcium  metabolism  and,   relation, 

346,  347 
embryology,  343 

hemorrhage  in,  as  cause  of  tetanv, 

344 
hypoplasia,  344 
insufficiencv,    as    cause    of    tetany, 

347,  350' 

myasthenia  gra\'is  and,  relation,  351 
preservation,      in     operations     for 

goiter,  340 
surgical  importance,  351 
tetany  after  removal,  351 

and,  relation,  344 
tumors,  113 
Paste,  Bougard's,  in  epithelioma,  239 
Pasteur  treatment  of  hydrophobia,  83,  84 
Patella,  excision,  900 
Pedunculated   flap  operation  of   Abras- 

hanoff  for  fistula,  46 
Pegs,  ivory,  in  treatment  of  simple  frac- 
tures, 176 
Pelvic  floor,  lacerations  and  relaxations, 
treatment,  799 
kidney,  implantation,  936 
Pendulous  abdomen,  lipectomj'  for,  933 
Perception,  noci-,  159 
Percussion,  fist,  of  kidney,  547 
hammer-stroke,  548,  549 
piano,  550,  551 
Perforation  in  duodenal  ulcer,  519 
intestinal,  in  typhoid  fever,  993 
Peri-appendicitis  acuta,  560 

chronica,  560 
Pericolitis,  membranous,  526 
etiology,  527 
symptoms,  527 
treatment,  527 
Perilabyrinth,  involvement,  from  acute 
or  chronic  purulent  otitis  media,  696. 
See  also  Labyrinth,  inrolvonenl. 
Perinephric  abscess,  650,  651 

suppuration,  650 
Periosteum,   interposition  of,   for  ankv- 

losis,  902 
Peritoneal  adhesions  in  abdominal  sur- 
gery, 427 
Peritoneum,  pseudomyxoma,  453 
sensibility,  453 
surgery,  453 
tumors,  453 
Peritonitis,  455 

appendicitis  as  cause,  557 
foreign-body,  453,  454 
gonorrheal,  455 
treatment,  456 

irrigation  method,  456 
Kuhn's  method,  458 
Ochsner  method,  457 
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Peritonitis,  tuberculous,  102,  455 
auto-drainage  in,  102 
sterilized  air  in,  102 
treatment,  102,  455 
Pessary,  Menge's,  807 
Pestolazza's  operation  for  retroversion  of 

uterus,  850 
Pettyjohn's  method  of  appendicostomy 

in  amebic  dysentery,  795 
Pfannensteil's  incision,  876 
Phagocytosis,  34 
Pharyngeal  hypophysis,  269 
Pharynx,  primitive,  115 
Phenolsulphonephthalein  test  in  diseases 
of  prostate,  688 
in  nephritis,  635 
in  pregnancy,  636 
in  puerperium,  636 
in  surgical  conditions,  636 
of  functional  activity  of  kidneys,  634 
elimination  in  normal  indi- 
viduals, 635 
technic,  634 
of  one  kidney,  technic,  637 
Phlebitis  after  abdominal  surgery,  439 
Phlegmon,  sublingual,  418 
Phosphaturia  in  traumatic  neurosis,  256 
Phylogenetic  flight,  155 
Physical  exhaustion,  145 
Piano  percussion,  550,  551 
Pigmentations,   electric  desiccation  for, 

138 
Pineal  gland,  psammomata,  119 
teratoma,  119 
tumors,  119 
removal,  120 
symptoms,  119 
Pirquet's  test  for  glanders,  75 
Pitch  cancer,  127 
Pituitary  eunuchism,  116 

gland,  269.    See  also  Hypophysis. 
goiter,  115 
Plastic  surgery,  929 

of  abdominal  wall,  441 
Pleura,  endothelioma,  388 
tuberculous  fibroma,  388 
tumors,  388 
Pleuropneumolysis,     total,     Friedrich's, 
in  empyema,  387 
in  tuberculosis  of  lung,  390,  391 
Pneumatocele  of  neck,  317 
Pneumococcus,  surgical  diseases  caused 

by,  998 
Pneumonia,     abscess     of     lungs     after, 
998 
treatment,  1000 
empyema  after,  998 
gangrene  of  lungs  after,  998 
treatment,  1000 
Pneumothorax,  380 
a  soupape,  378 

prevention,  in  operations  on  thorax, 
395 
Poisoning  from  Beck's  bismuth-paste,  45 
ivy-,  238 

treatment,  238 


Poisoning,  primrose-,  238 
sumac-,  238 
treatment,  238 
Poisonous  weapons,  wounds  by,  in  naval 

surgery,  752 
Poliomyelo-encephalitis,  223 
Polypoid  joints,  199,  200 
Polyuria  after  intravenous  injections  of 
hypophyseal  extracts,  282 
in  Frohlich's  syndrome,  298 
Position    and    drainage    in    abdominal 

surgery,  431 
Postoperative  embolism,  438 

gas-pains,  cause  and  prevention,  157 
hemorrhage,  438 
neurasthenia,  438 
phlebitis,  439 
shock,  438 
tetanus,  68 
thrombosis,  62 
treatment,  896 
Posttyphoid  mammitis,  suppurating,  997 
Potassium  iodid  in  sporotrichosis,  242 
permanganate  in  Oriental  sore,  791 
Pott's  disease,  217 

Calot's  method  of  treatment,  217 
treatment,  217 
Pouch,  dural,  114,  115 

of  Rathke,  269 
Precocious  obesity,  121 

puberty,  112 
Pregnancy,  acromegaly  in,  117,  284 
ectopic,  885 

enlargement  of  hypophysis  in,  284 
extra-uterine,  885 
hematoma  of  ovary  and,  877 
influence    of,   on   fibroids    of    uterus, 

853 
phenolsulphonephthalein  test  in,  636 
surgery  of,  1002 
tetany  in,  349 
Presenile  gangrene,  54 
Pressure,    differenital,    employment,    in 

operations  on  thorax,  395 
Pre-uterine  hernia,  834 
Primrose  dermatitis,  238 
Procidentia,  836 

Prolapse     of     posterior     vaginal     wall, 
treatment,  799 
of  uterus,  834 

Goffe's  operation,  837 
Plarris'  operation,  847 
Joly's  operation,  845 
Kraatz's  operation,  844,  845 
Latzko's  operation,  840 
vesicovaginal  interposition  of  uterus 

in,  838 
Violet's  operation,  835 
Watkins'  operation,  841 
uterovaginal,  834,  835 
vagino-uterine,  834,  836 
Prone  pressure  method  of  artificial  res- 
piration in  electric  shock,  949a 
Prostate,  carcinoma,  690 
treatment,  691 
cyst,  670 
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Prostate,   hj^pertrophy,    684.     See  also 
Hypertrophy  of  prostate. 
surgery,  670 

determining  renal  function,  687 
tuberculosis,  683 
tuberculin  in,  683 
Prostatectomy,      suprapubic,      Squier's 

method,  686 
Prostatic  orifice,  contracture,  674 
muscular  type,  675 
fibrous  type,  675 
glandular  type,  675 
punch  operation,  678-683 
symptoms,  676 
treatment,  676 
Young's  operation,  678-683 
Prostatitis,  chronic,  673 
Protein  fever,  88 
Proteolysin,  37 
Proteolytic  ferments,  35 
Pruritus     ani,     intractable,     treatment, 

surgical,  627 
Psammomata  of  pineal  gland,  119 
Pseudocysts  of  pancreas,  616 
Pseudo-Hirschsprung's  disease,  530 
Pseudomyxoma  of  peritoneum,  453 
Ptosis  of  stomach,  .r-rays  in,  1013 
Puberty,  delayed,  112 

precocious,  112 
Puerperal  eclampsia,   Fischer's  solution 
in,  660 
from  Bright's  disease,  659 
injuries  of  pelvic  outlet,  799 
Puerperium,       phenolsulphonephthalein 
test  in,  636 
surgery  of,  1002 
Pulmonary  embolism,  63 
emphysema,  374 

Freund's  operation,  374 
Pulmotor,  baby,  944 

Draeger,   944 
Pulsating  exophthalmos,  operations  for, 

722 
Pulsion  diverticulum  of  esophagus,  463 

treatment,  464 
Punch  operation  for  contracture  of  pros- 
tatic orifice,  678-683 
Young's,  678 
Puncture  of  tuberculous  abscess,  99 
Pupillary  light  reflex  in  traumatic  neu- 
roses, 255 
Purulent  meningitis  in  typhoid  fever,  997 

necrotic  appendicitis,  560 
Pus,  fermentative  activities,  25 
Pyemia,  vaccine  treatment,  93 
Pyemic  endometritis,  813 
Pjdorodilators,  484 

Pylorospasm,  dilatation  of  pylorus  in,  483 

Pylorus,  dilatation,  in  pylorospasm,  483 

spasm,  stricture  and,  duodenal  bucket 

for  differentiating,  485 
stricture,  spasm  and,  duodenal  bucket 
for  differentiating,  485 
Pyosalpinx,  874 

Pyothorax,  381.     See  also  Empyema  of 
chest. 


Quervain's    musculocutaneous    flap    in 
operations  on  neck,  324,  325 


Rabies,  81.     See  also  Hydrophobia. 
Radiotherapy,  thermo-,  141 
Radium  in  carcinoma  of  rectmn,  632 
in  surgery,  1013 
in  ulcer,  49 
Radius,    fractures,    of   lower    end,    179. 
See  also  Colles'  fracture. 
of  upper  end,  190 
Raffia  ribbons  as  drainage  material,  896 
Rathke's  pouch,  269 
Reconstructive  surgery,  929.     See  also 

Plastic  surgery. 
Rectal  enema  after  abdominal  surgery, 
439 
fistula.  Beck's  bismuth-paste  in,  44 
valves  of  Houston,  importance,  627 
Recti     muscles     in     upper     abdomen, 
Coffey's  operation  for  increasing  space 
between,  443,  444 
Rectum,    carcinoma,    abdominoperineal 
operation,  630 
Lusk's  operation,  630 
Miles'  operation,  631 
radium  in,  632 
treatment,  radical,  628 
diseases,  625 
examination,  625 
incontinence,  after  fistula  operations, 

treatment,  626 
operations,  preparation  of  patient,  625 
surgery,  625 

tumors,  electric  desiccation  for,  139 
removal,  bearing  of  Ivmphatics  on, 
511 
ulcers,  626 

SA'philitic,  salvarsan  in,  626 
Red  Cross  first-aid  car,  944 
Regular  army  of  United  States,  733 
Renal  furuncle,  651 
Rentenhysterie,  257 
Reptiles,  diseases  directly  derived,  81 
Research  work,  .r-rays  in,  1006 
Resection  of  cardial  portion  of  esopha- 
gus in  Sauerbruch's  cham- 
ber, 472 
invagination  method  in  two 

stages,  472 
one     stage     operation     with 
primary  union  of  esophagus 
and  stomach,  472 
of   esophagus  in   Sauerbruch's   cham- 
ber, indications,  471 
of  joints,  artificial  filling  after,  906 

cartilage  grafts  in,  904 
of   long   liones,    osteotomv    combined 

with,  907 
of    posterior    spinal    nerve-roots    for 
spastic     paralysis     and 
athetosis,  262 
effects,  265 
results,  265 
technic,  263 
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Resection  of  zygoma,  exposure  of  tem- 
poromaxillary  joint  by,  904 
Lilienthal's  method,  905 
Respiration,  artificial,  Schafer's  method, 

in  electric  shock,  949a 
Resuscitation  from  electric  shock,  949a 

Schafer's  method,  949a 
Retention    of    urine    after    abdominal 

o])erati()ns,  treatment,  437 
Retroflexion  of  uterus,  treatment,  847. 

See  also  Retroversion  of  uterus. 
Retroperitoneal  glands,  diseases,  454 
space,  diseases,  454 

surgery,  453 
tumors,  454 
Retro-uterine  hernia,  834 
Retroversion  of  uterus,  847 

abdominal  operations  for,  849 
Pestolazza's  operation,  850 
treatment,  847 

vaginal  fixation  for,  deep,  848 
direct,  847 
Reversive  infantilism,  298 
Rheumatism,  tuberculous  arthritis  simu- 
lating, 101 
Rhinoplasty,  936 

Lexer's  method,  937 
Rhinoscleroma,  355 

Ribbert's  definition  of  inflammation,  17 
Ribs,  acute  osteomyelitis,  379 
anterior  end,  fractures,  178 
cervical,  320 
dislocation,  from  cartilage,  178 

from  sternum,  178 
osteomyelitis,  acute,  379 
tumors,  380 
Rice  bodies,  199 

Richardson's    method    of    covering    de- 
nuded areas  on  small  intestine,  429, 
430 
Rickets,  deformities,  229 
Rindfleisch  and  Friedel's  operation  for 

varicose  veins,  52 
Robinson's  apparatus  for  operations  on 

thorax,  965,  966 
Rodent  ulcer,  superficial,  treatment,  238 
Rodman's   operation   for    chronic    ulcer 
of  stomach,  481 
in  carcinoma  of  breast,  402,  406 
Rongeur,  cystoscopic,  682,  683 
Rotation    test    for    integrity    of    static 

labyrinth,  698 
Roux's  operation  for  producing  artificial 

esophagus,  467-471 
Rowntree    and    Geraghty's    phenolsul- 
phonephthalein  test  of  functional  ac- 
tivity of  kidneys,  634 
Rupture,    fascial,    of    abdominal    wall, 
449 
muscular,  of  abdominal  wall,  449 
of  Fallopian  tube  in  salpingitis,  874 
of  intestine,  531 
mechanism,  531 
mortality,  532 
pathology,  532 
pressure  required  to  rupture,  532 


Rupture  of  intestine,  prognosis,  532 
symptom,  532 
treatment,  532 
of  kidney,  subparietal,  451 
of  spleen  in  typhoid  fever,  995 
of  supraspinatus  tendon  causing  symp- 
toms of  bursitis,  212 
traumatic,  of  azygos  vein,  379 
Russel  body,  355 

Ryall's    operation    for    constantly    dis- 
charging colostomy  wound,  534 


Salpingitis,  872 

rupture  of  Fallopian  tube  in,  874 
treatment,  872 
Salpingo-oophorectomy,  after-results,  882 
Salpingo-oophoritis,  880 

treatment,  881 
Salt    solution    after    abdominal    opera- 
tions, 437 
as  filling  for  bone-cavities,  900 
in  acute  endometritis,  819 
in  intravenous  ether-anesthesia,  977 
in  sciatica,  252 
Salvarsan  in  yaws,  793 
in  syphilis,  109-111 
in  syphilitic  ulcers  of  rectum,  626 
Sand-bath  in  ulcer,  48 
Sanitary  service  in  war,  743 

ships,  780 
Sapremic  endometritis,  813 
Sarcoma,   Hodgkin's  disease  and,   rela- 
tion, 322 
of  lung,  392 
of  nose,  treatment,  356 
of  pancreas,  617 
of  spleen,  621 
of  thyroid,  333 

operation  in,  341 
of  umbilicus,  446 
of  uterus  872 

of  vermiform  a^opendix,  577 
trauma  in  relation,  128 
Sauerbruch  and  Tiegel's  method  of  resec- 
tion of  cardial  portion  of  esophagus, 
472 
Sauerbruch's  cabinet  for  operations  on 
thorax,  953,  954 
operations  on  esophagus  in,  471 
resection  of  cardial  portion  of  esoph- 
agus in,  472 
invagination  method  in  two 

stages,  472 
one     stage     operation    with 
primary  union  of  esophagus 
and  stomach,  472 
of  esophagus  in,  indications,  471 
Scalds  in  naval  surgery,  774 
Scapula,  creaking,  373 
Scarlet-red  in  ulcer,  47 
Schafer's  method  of  artificial  respiration 

in  electric  shock,  949a 
Schanz's  method  of  treatment  of  con- 
genital dislocation  of  hip,  226 
Schatten,  30 
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Schlatter's  disease,  204 

Schloffer's  method  of  removing  tumors  of 

hypophysis,  301 
Schnappende  htifte,  205 
Schwartz's    test    for    diagnosing    latent 

gonococci  infections,  673 
Sciatica,  252 

alcohol  injections  in,  252 
Cordier's  method  of  treatment,  252 
salt  solution  in,  252 
treatment,  252 
Sclera,  trephining,  in  glaucoma,  721 
Sclerectomy  and  iridectomy,  combined, 
for  glaucoma,  719 
trephines,  Stephenson's,  722 
with  trephine  for  glaucoma,  720 
Scleroma  respiratorium,  355 
Sclerostome,  Verhoeff's,  722 
Scorpion  venom,  86 
Sebileau's  laryngectomy,  370 
Sella  turcica,  114 

x-ray    examination,    in    tumors    of 
hypophysis,  300 
Sensibility  of  alimentary  canal,  507 

of  peritoneum,  453 
Sepsis,  cancer  and,  128 
Septic  endometritis,  813 
Septicemia,  bronchopulmonary,  in  laryn- 
gectomy, 370 
lymphovenous,  in  larj^ngectomy,  370 
Serum,  antigonococcus,  in  gonorrhea,  693 
antitetanic,    in    compound    fractures, 

161 
therapy  in  acute  endometritis,  818 
in  carcinoma  of  breast,  410 
in  suppuration,  34 
in  tuberculosis  of  joints,  202 
Sexual  neurasthenia,  673 

organs,     hypophysis     and,     relation, 
284 
Shell-wound  dressing.  Spear's,  768,  769 
Sherrington's  law,  262 
Ships,  hospital,  780 

sanitary,  780 
Shock,  145 
acute,  148 

after  abdominal  surgery,  438 
brain-cells  in,  146 
chronic,  148 

electric,  breaking  circuit  in,  949a 
Schafer's   method   of   artificial  res- 
piration in,  949a 
treatment,  949 
in  operations  on  neck,  413 
worry  and,  148 
Shoemaker-Murphy  ligating  forceps,  896 
Short  bones,  fractures,  187 

spiral,  187 
Sick  benefit  hysteria,  257 
Sigmoid,  examination,  625 

flexure,  tumors,   removal,    bearing   of 
lymphatics  on,  511,  512 
Silk    extension   in   tendon   transplanta- 
_  tion,  225 

ligaments  as  substitute  for  arthrodesis, 
224 


Silver  nitrate  in  ulcers,  48 

wire,  Bartlett's,  in  abdominal  hernia, 
441 
in    closing    abdominal     wounds, 
435 
nephrotomy  by,  661-663 
Sinus,  34 

accessory,  of  nose,  354 
diseases,  354 

empyema  of,  in  relation  to  optic 
neuritis,  357 
treatment,  356 
Beck's  bismuth-paste  in,  41 
diagnosis,  41 
treatment,  41 

operative,  46 
tuberculous.  Beck's  bismuth-paste  in, 
202 
Skiagraphy  in  diagnosis  of  diseases  of 

stomach,  490 
Skin  areas,  sterilizing,  with  tincture  of 
iodin,  423,  424 
epithelioma,  treatment,  238 
sterilization,  iodin  in,  892 
surgery,  237 

tuberculosis,  treatment,  240 
tuberculin  in,  240 
Skin-grafting,  934 

Smith's  operation  for  cataract,  711-717 
Snake  venom,  85 
Snake-bite,  85 
prognosis,  86 
treatment,  86 
Snapping  hip,  205 
treatment,  206 
Snow,  carbon-dioxid,  in  lupus  er\i:hema- 
tosus,  240 
in  nevus,  237 
Sondern's   leukocj-te   resistance   line   in 

appendicitis,  545 
Soot  cancer,  127 
Sore,  Oriental,  790 

Sound,     Gottstein's,     for     cardiospasm, 
465,  466 
for  pulsion  diverticulum  of  esopha- 
gus, 464 
Spasm  of  pylorus,  stricture  and,  duodenal 

bucket  for  differentiating,  4S5 
Spastic  paralysis,  resection  of  posterior 
spinal    nerve-roots    for, 
262 
effects,  265 
results,  265 
technic,  263 
Spear's  shell-wound  dressing,  768,  769 
Spina  bifida,  259 

indications  for  operations,  259 
Spinal  anesthesia,  981.     See  also  Anes- 
thesia, suharaehuoid. 
cord,  tuberculosis,  tumor  and,  differ- 
entiation, 2l)0 
tumors,  259 

circumscribed    serous    meningitis 

and,  differentiation,  260 
diagnosis,  differential,  260 
myelitis  and,  dift'erentiation,  260 
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Spinal    cord,    tumors,    pachymeningitis 
hypertrophica    cervicalis    and, 
differentiation,  260 
symptoms,  259 
tuberculosis  and,   differentiation, 

260 
Wassermann  reaction  in,  260 
dog,  152 

nerve-roots,    posterior,    resection,    for 
spastic     paralysis     and 
athetosis,  262 
effects,  265 
results,  265 
technic,  263 
Spine,  actinomycosis,  259 
blastomycosis,  259 

curvature,    lateral,    structural,    treat- 
ment, 219 
fractures,  265 
compression,  266 
isolated,  265 

treatment,  operative,  266 
hydatid  cyst,  259 
surgery,  259 
tumors,  259 

extramedullary,  260 
intramedullary,  260 
laminectomy  in,  261 

mortality,  262 
treatment,  261 
Spiral  fractures  of  long  and  short  bones, 

187 
Spirochseta  pallida,  105 
Spleen,  bullet  wounds,  treatment,  620 
cysts,  non-parasitic,  621 
ectopic,  621 

hemorrhage,  treatment,  620 
incision  for  removal,  426 
non-parasitic  cysts,  621 
operations,  619 

temporary  clamping  of  pedicle,  619 
rupture,  in  typhoid  fever,  995 
sarcoma,  621 

stab  wounds,  treatment,  620 
surgery,  619 
tuberculosis,  622 

wounds,  temporary  clamping  of  ped- 
icle, 619 
treatment,  620 
Splenectomy,    temporary    clamping    of 

pedicle,  619 
Splenic  anemia,  622 
cachectic,  623 
hemolytic,  623 
treatment,  622 
flexure,    tumors    in    region,    removal, 

bearing  of  lymphatics  on,  511 
lymphatics,  500 
Splint,  blanket,  766,  767 
bridge-.  Carter's,  354 
Cabot  wire,  765 
Hodgen,  764 
magnesite,  897 
Spontaneous     fracture     of     femur     in 
tuberculous  coxitis,  101 
gangrene,  54 


Spontaneous  tetany,  351 
Sporotrichosis,  241 

diagnosis,  differential,  242 
potassium  iodid  in,  242 
treatment,  242 
Squier's  method   of  suprapubic  prosta- 
tectomy, 686 
Stab  wounds  of  spleen,  treatment,  620 
Steinmann's    method    of    extension    of 

fractures  by  nails,  168 
Stellwag's  sign  in  exophthalmic  goiter, 

336 
Stephenson's  sclerectomy  trephines,  722 
Sterility,  886 
etiology,  887 
treatment,  888 
Sterilization  in  Cesarean  section,  833 
of  hands,  894 
skin,  iodin  in,  892 
Sterilized  air  in  tuberculous  peritonitis, 

102  _ 
Sterilizing  outfit  in  naval  surgery,  757 
Stiffening  knee-joint,  method,  907 
Stings,  scorpion,  86 

and  bites,  wounds,  in  naval  surgery,  751 
Stock-vaccines,  35 
Stomach,  actinomycosis,  478 

carcinoma,  Cuneo's  operation,  495 
gastrectomy  in,  bearing  of  gastric 

lymphatic  system  on,  492 
a;-rays  in,  490,  1006,  1008 
endoscopic  examination,  486 
lymphatic  system,  492 

bearing,  on  gastrectomy  for  can- 
cer, 492 
lymphatics,  492 

associated  with  coronary  artery,  to- 
pographic anatomy,  499 
with  hepatic  artery,  topographic 

anatomy,  500 
with  splenic  artery,  topographic 
anatomy,  500 
celiac,  500    ^ 
lower  coronary,  499 
paracardial,  499 
subpyloric       group,       topographic 

anatomy,  500 
upper  coronary,  499 
ptosis  of,  x-ray  in,  1013-1015 
surgery,  475 

ulcer,    chronic,  excision  of,  480 
Mayo's  operation,  481 
Rodman's  operation,  481 
Stovain     as     subarachnoid     anesthetic, 

983,  985 
Stovain-glucose  solution,  991 
Strangulated  hernia,  taxis,  dangers,  587 
retroperitoneal  hernia  of  intersigmoid 
fossa,  592 
Strauss  reaction  in  glanders,  76 
Strawberry  gall-bladder,  606 
Streptothrix  leproides,  789 
Stretcher,  bamboo,  779 
in  naval  surgery,  779 
Stricture    of    esophagus    from    typhoid 
fever,  995 
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Stricture  of  pylorus,  spasm  and,  duode- 
nal bucket  for  differentiating,  485 
Stridor,  inspiratory,  congenital,  365 

thymic,  326 
Strouse's  technic  for  frozen  sections,  1019 
Strumitis,  typhoid,  997 
Student  officers,  737 
Stump,  amputation,  908 
Subacromial  bursa,  anatomy,  213 

bursitis,  212,  213 

Dawbarn's  sign  in,  214 
.T-rays  in,  1012 
Subarachnoid  anesthesia,  981.     See  also 

Anesthesia,  subarachnoid. 
Subdeltoid  bursitis,  213 
Sublingual  phlegmon,  418 
Submarine  craft  in  naval  surgery,  754, 

755 
Subparietal  rupture  of  kidney,  451 
Subphrenic  abscess  due  to  appendicitis, 
564 
treatment,  566 
Subpjdoric  glands,  495,  500 

topographic  anatomy,  500 
Substernal  goiter,  operation  in,  341 
Suffocative    crises    in    hypertrophy    of 

thymus  gland,  326 
Sumac-poisoning,  238 

treatment,  238 
Summers'  method  of  covering  denuded 

areas  after  pelvic  surgery,  430 
Sunlight  in  ulcer,  49 
Suppurating  posttyphoid  mammitis,  997 
Suppuration,  34 

Bier's  hyperemia  in,  40 

of  abdominal  wall,  444 

of  kidney,  646 

of  middle-ear,  acute  or  chronic,  laby- 
rinthine involvement  from,  696 

oxygen  treatment,  41 

perinephric,  650 

serum  therapy,  34 

Thiriar  method  of  treating,  41 

treatment,  34 

vaccine  treatment,  34 
Suppurative  nephritis,  acute  unilateral, 
649 

processes  in  neck,  320 
Suprapancreatic  lymphatics,  500 
Suprapubic       prostatectomy,       Squier's 

method,  686 
Suprarenal  capsules,  tumors,  120 

glands,  surgery,  639 
Supraspinatus  tendon,  rupture,  causing 

sj^mptoms  of  bursitis,  212 
Supravaginal    hysterectomy    in    colpo- 

cystocele,  810 
Surface  tension,  alterations  in,  21 
Surgeon,  contract,  741 

legal  relations,  1016 
Surgical  diagnosis,  laboratory  as  aid  to, 
1018 

diseases  caused  by  pneumococcus,  998 

organization  of  hospital,  1021 

technic,  891 

closure  of  wounds,  895 


Surgical  technic,  drainage,  896 

instruments  and  dressings,  896 
laboratory  as  aid  to,  1018 
postoperative  treatment,  896 
preparation  of  patient,  893 
sterilization  of  hands,  894 
the  wound,  895 
tuberculosis,  vaccine  therapy,  37 
Suture  extractor,  Michel's,  361 

material  in  operations  for  hernia,  586 
nerve,  253 
Symphj^tum,  33 
Syndrome,  Frohlich's,  292,  297 

polyuria  in,  298 
Synovitis,  chronic,  201 
Syphilis,  105 
cause,  105 
diagnosis,  106 
Noguchi's  reaction,  106 
salvarsan  in,  109-111 
Wassermann  reaction,  107-109 
Syphilitic  ulcers  of  rectum,  salvarsan  in, 
626 

Tabes  dorsalis,  gastric  crises  in,  di\-ision 
of  posterior  nerve-roots  for,  262 
mesenterica,  .r-rays  in,  1012 
Table,  operating-,  in  goiter,  337 

position  of  patient  on,  424 
Tache  cerebrale  in  traumatic  hj'steria, 

255 
Tar  cancer,  127 
Tardy  infantilism,  298 
Tarsal  bones,  fractures,  188 

isolated,  189    _ 
Tattoo-marks,    electric    desiccation   for, 

138 
Taxis  in  strangulated  hernia,   dangers, 

587 
Teeth,  surgery,  411 
Temporomaxillary    joint,    exposure,    by 

resection  of  zygoma,  904 
Tendon,  kangaroo,  in  treatment  of  sim- 
ple fractures,  175 
reflexes  in  traumatic  hysteria,  255 
supraspinatus,  rupture,  causing  sjTiip- 

toms  of  bursitis,  212 
surgery,  212 
transplantation,  225 
silk  extension  in,  225 
Tenoplastic  amputation,  909 
Tension,  surface,  alterations  in.  21 
Tentorium  of  hyjiophysis,   115 
Teratoma  of  hyjiophysis,  294 

of  pineal  gland,  119 
Terminal    anesthesia    in    operations    in 

naval  surgery,  759 
Test,  agglutination,  for  glanders,  75 
mallein,  for  glanders,  75 
von  Pirquet's,  for  glanders,  75 
Testicle,    maldescended.    hernia    associ- 
aU\\  with,  5S9 
malignant   tumors,   122 

radical   orchidectomy,  122 
undescended,   hernia  associated   with, 
589 
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Tetania  adultorum,  349 

gravidarum,  349 
Tetanus,  67 

antitoxin  treatment,  69,  70 
catgut;  68 
cephalic,  67 

facial  paralysis  in,  67 
Fourth  of  July,  69 
prophylaxis,  71 
postoperative,  68 
prophylaxis,  71 
treatment,  69 
Tetany  after  removal  of  parathyroids, 
351 
after  thjToidectomy,  340 
calcium  and,  relation,  346 

salts  in,  351 
Chvostek's  sign  in,  344 
Erb's  sign  in,  344 
experimental,  351 
hemorrhage  in  parathyroids  as  cause, 

344 
Hoffmann's  sign  in,  344 
in  adults,  349 
in  pregnancy,  349 
insufficiency  of  parathyroids  as  cause, 

347,  350 
parathyroid  bodies  and,  relation,  344 
spontaneous,  351 
treatment,  351 
Trousseau's  sign  in,  344 
Thermo-radiotherapy,  141 
Thiriar  method  of  treating  suppuration, 

41 
Thoracic  duct,  injuries,  321 
wounds,  236,  321 
treatment,  236 
empyema.   Beck's    bismuth-paste    in, 

44 
surgery,  apparatus  for,  953 
Brauer's  cabinet  in,  956,  957 
Engelken's  cabinet  in,  955 
Green   and   Janeway's    cabinet   in, 

957,  958 
Meyer's  cabinet  in,  959-965 
Robinson's  cabinet  in,  965,  966 
Sauerbruch's  cabinet  in,  953,  954 
Thorax,  diseases,  x-rays  in,  1006,  1011 
empyema,  381.     See  also  Empyema  of 

chest. 
operations,  employment  of  differential 
pressure  in,  395 
prevention  of  pneumothorax  in,  395 
surgery,  373 

wounds,  penetrating,  375 
treatment,  375-379 
Thread  test  for  recognition  of  ulcers  of 

upper  digestive  tract,  484 
Three-filament  lamp,  459 
Thrombo-angiitis  obliterans,  54,  61 
Thrombosis,  61 

of  hemorrhoidal  vessels,  treatment,  627 
postoperative,  62 
Thjanectomy  in  hj^pertrophy  of  thymus 

gland,  327 
Thymic  stridor,  326 


Thymus  gland,  hypertrophy,  326 

dysphagia  in,  326 

eczema  in,  327 

exothymopexy  in,  327 

minor  signs,  326 

operative  technic  in,  327 

permanent  dyspnea  in,  326 

stridor  in,  326 

sudden  death  in,  326 

suffocative  crises  in,  326 

thymectomy  in,  327 

vaulting  of  manubrium  in,  327 

venous  pressure  in,  327 
surgery,  326 
Thymus-death,  326 
Thymustod,  326 
Thyroid    artery,    inferior,    ligation,    in 

goiter,  338 
superior,  ligation,  in  goiter,  338 
gland,  aberrant,  341 
accessory,  341 
adenoma,  333 
adenomatosis,  332 
anatomy,  329 
atrophy,  332 
carcinoma,  333 

operation  in,  341 
colloid  in,  332 
degenerations,  332 
diseases,  329 
embryology,  329 
embryonic,  331 
hemorrhage,  331 
histology,  330 
hyperemia  in,  331 
hypertrophy,  331 
hypophysis  and,  relation,  283 
inflammation,  331 
median  accessory,  329 
mesothelioma,  333 
normal,  331 
pathology,  330 
progressive  hyperplasia,  331 
removal,  myxedema  from,  113 
resting,  331 

retention  of  secretion  by,  332 
retrogressive  changes  in,  332 
sarcoma,  333 

operation  in,  341 
tumors,  332 

malignant,  333 
operation  in,  341 
typhoid  infection,  997 
undeveloped,  331 
Thyroidectomy,  changes  in  hypophysis 
after,  283 
in  goiter,  339 
results,  341 
Thyrotoxicosis,  symptoms,  334 
Tibia,  tuberosity,  204 
Tic  douloureux,  244 

air  injection  in,  249 
alcohol  injections  in,  245 
sequels,  248 
technic,  247 
Cordier's  method  of  treatment,  249 
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Tic  douloureux,  osmic  acid  injections  in, 
245 
treatment,  operative,  244 
Tiegel's  apparatus  for  giving  anesthesia 
in   differential   pressure    chambers, 
959,  960 
operation  for  wounds  of  trachea,  366 
Tinnitus  aurium,  persistent,  division  of 

auditory  nerve  for,  706 
Tissues,    healthy,    entrance   of  bacteria 

into,  23 
Tongue,  base  of,  goiters,  417 

carcinoma,  treatment,  radical,  411 

block  dissection  of  lymphatics 
in,  411 
surgery,  416 
Tonsillotome,  360 
Tonsils,  removal,  359 

hemorrhage  from,  treatment,  360 
Torsion,  habitual,  of  mobile  cecum,  528 
of  appendices  epiploicse,  454 
of  Fallopian  tubes,  875 
of  omentum,  513 
acute,  514 
appendicitis     and,     differentiation, 

514,  515 
diagnosis,  513 
prognosis,  516 
subacute,  516 
treatment,  516 
Toxicodendrol,  238 
Trachea,  fistula  of,  repair,  366 
surgery,  364 
tumors,  372 

wounds,  Hohmeier's  method  of  graft- 
ing in,  366,  367 
Nowakowski's  operation,  367 
repair,  366 

Tiegel's  operation,  366 
Turner's  operation,  367 
Tracheoscopy,  364 
Transphenoidal    method    of    removing 

tumors  of  hypophysis,  301 
Transplantation  of  bone,  898 
of  cornea,  940 
of  joints,  906,  935 
of  kidney,  639 

of  ureter  into  bladder  in  radical  opera- 
tion for  carcinoma  of  uterus,  870 
of  vermiform  appendix,  580 
tendon,  225 

silk  extension  in,  225 
Transportation  of  wounded  after  naval 

engagement,  779 
Trauma  in  relation  to  carcinoma,  128 
of  cervix  uteri,  130 
of  vulva,  129,  130 
to  malignant  tumors,  128 
to  sarcoma,  128 
Traumatic  fevers,  87 
causes,  87 
diagnosis,  88 
opsonic  index  in,  91 
prophylaxis,  93 
terminology,  88 
treatment,  91 


Traumatic  fevers,  vaccine  treatment,  91 
hernia,  593 
hysteria,  254 

anesthesia  in,  255 
ankle-clonus  in,  255 
Babinski's  sign  in,  255 
prognosis,  257 
tache  cerebrale  in,  255 
tendon  reflexes  in,  255 
insanity,  254,  256 
neurasthenia,  254,  257 
neurosis,  254 

rupture  of  azj-gos  vein,  379 
surgery,  iodin  in,  946 
tuberculosis,  99 
Trephine,  Stephenson's,  722 
Trephining  sclera  in  glaucoma,  721 
Treponema  pallidum,  105 
Trichinosis  of  larynx,  368 
Trigeminal  nerve,  operations  in  area  of 
distribution    of,    local    anesthesia    in, 
415,  416 
Trochanter,  lesser,  fracture  of,  isolated, 

184 
Tropacocain  as  subarachnoid  anesthetic, 

983,  985 
Tropical  abscess  of  liver,  796 
dysentery,  793 

appendicostomy  in,  795 
surgery,  788 
Trousseau's  sign  in  tetany,  344 
Trypsin  treatment  of  cold  abscess,  38 

of  tuberculous  fistula,  38 
Tubercles,  necropsy,  99 
Tuberculin  in   actinomycosis   of  A^ermi- 
form  appendix,  575 
in  cutaneous  tuberculosis,   240 
in  lupus  erj'thematosus,  241 

vulgaris,  240 
in  tuberculosis  of  intestine,  573 
of  prostate,  683 
of  vermiform  appendix,  573 
treatment  of  tuberculosis,  94-96 
Tuberculosis,  94 

bovine,  human  tuberculosis  and,  rela- 
tion, 104 
cutaneous,  treatment,  240 

tuberculin  in,  240 
hyperplastic,  of  vermiform  appendix, 

'572 
hvpertrophic,  of  vermiform  appendix, 

"572 
iodoform-glycerin  emulsion  with  Bier's 

hyperemia,  97 
Murphv's    formalin-glvcerin    solution 

in,  9"7,  98 
of  glands.  Beck's  bismuth-paste  in,  44 
of  hip,  203 

osteotomy  in,  203 
of  intestine,  tuberculin  in,  573 
of  joints,  202 

Beck's  bismuth-paste  in,  44 
diagnosis,  202 
serum  treatment,  202 
of  kidney,  651 
diagnosis,  652 
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Tuberculosis  of  kidney,  treatment,  652 
of  larynx,  368 

of  lung,  Friedrich's  total  pleuropneu- 
molysis  in,  390,  391 

surgical  treatment,  390 
of  prostate,  6S3 

tuberculin  in,  683 
of  spinal  cord,  tumor  and,  differentia- 
tion, 260 
of  spleen,  622 

of  vermiform  appendix,  570 
treatment,  571 
tuberculin  in,  573 
surgical,  vaccine  therapy,  37 
traumatic,  99 

tuberculin  treatment,  94-96 
urogenital,  103 
x-rays  in,  100 
Tuberculous  abscess,  puncture,  99 

formalin  and  iodoform  in,  38 
arthritis  simulating  rheumatism,  101 
coxitis,  spontaneous  fracture  of  femur 

in,  101 
endometritis,  825,  827 
fibroma  of  pleura,  388 
fistula,  ferment  treatment,  38 

trypsin  treatment,  38 
peritonitis,  102,  455 

auto-drainage  in,  102 

sterilized  air  in,  102 

treatment,  102,  455 
sinus.  Beck's  bismuth-paste  in,  202 
Tuberosity  of  tibia,  204 
Tuffier's  operation  in  gangrene  of  lung, 

389 
Tumors,  112 

air,  of  neck,  317 

hirs'uties  and,  112 

in  middle  portion  of  transverse  colon, 

removal,  bearing  of  lymphatics  on, 

510 
in  region  of  hepatic  flexure,  removal, 
bearing  of  lymphatics  on,  510 

of  splenic  flexure,  removal,  bearing 
of  lymphatics  on,  511 
intraspinal,  259.    See  also  Spinal  cord, 

tumors. 
malignant,  of  testicle,  122 

trauma  in  relation,  128 
of  abdominal  wall  after  herniotomies, 

444 
of  adrenals,  120 

of  bladder,  electric  desiccation  for,  139 
of  bone,  conservative  operations,  900 
of  brain,  x-rays  in,  1012 
of  costal  cartilages,  380 
of  descending  colon,  removal,  bearing 

of  lymphatics  on,  511 
of  ductless  glands,  112 
of  hypophysis,  114 

associated  with  acromegaly,  286 

choice  of  operation  in,  305 

choked  disk  in,  299 

developing  from  craniopharyngeal 
inclusions  or  rests  of  buccal  epi- 
thelium, 291 


Tumors     of      hypophysis,      Halstead's 
method  of  removal,  303 
Hirsch's  method  of  removal,   304, 

305 
indications  for  operation  in,  307 
intracranial    method    of    removing, 
300 
through  anterior  fossa,  300 
through  middle  fossa,  301 
Kanavel's  method  of  removal,  302 
Krause's  operation  for,  300 
Moskowicz  and  Tandler's  method  of 

removal,  301 
ocular  paralysis  in,  299 
operation  in,  300 
after-treatment,  311 
anesthesia,  307 
choice,  306 

complications  arising,  308-311 
drainage  of  nose,  308 
hemorrhage,  308 
identification  of  area,  308 
illumination,  308 
indications,  307 
instruments,  308 
prevention  of  infection,  307 
prognosis,  311 
technic,  307 

treatment  of  tumor,  311 
pathology,  285 
rare,  294 
removal,  118 

cranial  route,  119 
nasal  route,  118 
Schloffer's  method  of  removing,  301 
symptoms,  117,  296 

local,  299 
transphenoidal    method    of   remov- 
ing, 301 
intranasal  routes,  302 
supranasal  routes,  301 
treatment,  300 

unassociated  -wyth  acromegaly,  290 
x-ray  examination  of  sella  turcica  in, 
300 
of  ileocolic  region,  removal,  bearing  of 

lymphatics  on,  509 
of  large  intestine,  removal,  method  of 

anastomosis  after,  512 
of  larynx,  electric  desiccation  for,  139 
of  lung,  392 
of  neck,  322 
of  pancreas,  617 
of  parathyroids,  113 
of  pars  intermedia  of  hypophysis,  294 
of  peritoneum,  453 
of  pineal  gland,  119 
removal,  120 
symptoms,  119 
of  pleura,  388 

of  rectum,  removal,  bearing  of  lymph- 
atics on,  511 
electric  desiccation  for,  139 
of  ribs,  380 

of  sigmoid  flexure,  removal,  bearing  of 
lymphatics  on,  511,  512 
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Tumors  of  spinal  cord,  259 

circumscribed    serous    meningitis 

and,  differentiation,  260 
diagnosis,  differential,  260 
myelitis  and,  differentiation,  260 
pachymeningitis       hypertrophica 
cervicalis   and,    differentiation, 
260 
symptoms,  259 
tuberculosis  and,   differentiation, 

260 
Wassermann  reaction  in,  260 
of  spine,  259 

extramedullary,  260 
intramedullary,  260 
laminectomy  in,  261 

mortality,  262 
treatment,  261 
of  suprarenal  capsules,  120 
of  testicle,   malignant,   radical  orchi- 

dectomy,  122 
of  thyroid,  332 
malignant,  333 
operation  in,  341 
of  trachea,  372 
of  umbilicus,  malignant,  446 
retroperitoneal,  454 
Turner's     operation     for     wounds     of 

trachea,  367 
Typhoid  fever,  cysts  of  ovary  in,  998 
diseases  of  joints  in,  996 
gangrene  after,  996 
in  army,  vaccination  in,  743,  744 
intestinal  hemorrhage  in,  994 

perforation  in,  993 
intussusception  in,  993 
purulent  meningitis  in,  997 
rupture  of  spleen  in,  995 
stricture  of  esophagus  from,  995 
strumitis  in,  997 
surgery,  993 
volvulus  in,  993 
joints,  996 


Ulcer,  34,  47 
blue  light  in,  49 
contact,  517 
Finsen  light  in,  49 
gastrojejunal,  475,  521 
heliotherapy  in,  49 
of  duodenum,  516 

apple-core  sensation  in,  518 

course,  519 

etiology,  516 

examination  of  stomach  contents  in, 
519 

pain  in,  517,  518 

pathology,  517 

perforation  in,  519 

periodicity,  517 

prognosis,  519 

symptoms,  517 

treatment,  520 
of  jejunum,  475,  521 
of  rectum,  626 


Ulcer  of  rectum,  syphilitic,  salvarsan  in, 
626 
of  stomach,  chronic,  excision,  480 
Mayo's  operation,  481 
Rodman's  operation,  481 
of  upper  digestive  tract,  thread  test  for 

recognizing,  484 
radium  in,  49 

rodent,  superficial,  treatment,  238 
sand-bath  in,  48 
scarlet-red  in,  47 
silver  nitrate  in,  48 
sunlight  in,  49 
treatment,  47 

varicose,  Delbet's  operation,  52 
Katzenstein's  operation,  52 
Murphy's  leg-corset,  50,  51 
Rindfleisch  and  Friedel's  operation, 

52 
treatment,  50 
operative,  51 
x-rays  in,  49 
Ulna,  fractures,  of  upper  end,  190 
Umbilical  hernia,  treatment,  595 
Umbilicus,  adenocarcinoma,  446 
adenoma,  448 
carcinoma,  446 
dermoid  cysts,  449 
diseases,  446 
fistula,  449 

malignant  growths,  446 
sarcoma,  446 
Undescended  testicle,  hernia  associated 

with,  589 
Urachus,  cysts,  445 

diseases,  445 
Ureter,  catheterization,  641 

radiography  combined  with,  644 
excision,    total,    Lilienthal's    method, 

663 
surgery,  639 

transplantation    of,    into   bladder,    in 
radical  operation  for  carcinoma  of 
uterus,  870 
Urinary  fistula.  Beck's  bismuth-paste  in, 

44 
Urine,  retention,  after  abdominal  opera- 
tions, treatment,  437 
Urogenital  tuberculosis,  103 
Uterine  appendages,  actinomycosis,  875 
interposition  in  colpocystocele,  809 
in  hernia  of  bladder,  812 
Uterovaginal  prolapse,  834,  835 
Uterus,  ai)0])lexy,  828 

carcinoma  of,  855.    See  also  Carcinoma 

of  uterus. 
displacements,  834 
fibroids  of,  850.     See  also  Fibroids  of 

ulcrus. 
hernia,  834 

ligaments,  actinomycosis  of,  875 
myoma,    850.      See    also    Fibroids    of 

uterus. 
prolajise,  834 

Gofle's  operation,  S37 
Harris'  operation,  847 
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Uterus,  prolapse,  Joly's  operation,  845 
Ivraatz's  operation,  844,  845 
Latzko's  operation,  840 
vesicovaginal  interposition  of  uterus 

in,  838 
Violet's  operation,  835 
Watkins'  operation,  841 

retroflexion,   847.     See  also  Retrover- 
sion of  uterus. 

retroversion,  847.     See  also  Retrover- 
sion of  uterus. 

sarcoma,  872 

surgery,  812 

ventrofixation,  in  colpocystocele,  810 

vesicovaginal    interposition    for    pro- 
lapse, 838 

Vaccination,  antityphoid,  in  army,  743, 

744 
Vaccine,  gonococcus,  in  gonorrhea,  693 
therapy  in  acute  endometritis,  818 
in  furunculosis,  237 
in  gonorrheal  arthritis,  201 
in  pyemia,  93 
in  suppuration,  34 
in  surgical  tuberculosis,  37 
in  traumatic  fevers,  91 
Vaccines,  autogenous,  35 
heterogenous,  35 
mixed,  35 

prophylactic  use,  36 
stock-,  35 
Vacuum  treatment,    Noesske's,  of  gan- 
grene, 56 
Vagina,  operations,  809 

surgery,  799 
Vaginal  Cesarean  section  in  eclampsia, 
834 
fixation,    deep,    for    retroversion    of 
uterus,  848 
direct,  for  retroversion  of  uterus,  847 
operations,  809 

wall,  posterior,  lacerations  and  relaxa- 
tions, treatment,  799 
prolapse  of,  treatment,  799 
Vagino-uterine  prolapse,  834,  836 
Valves,  rectal,  of  Houston,  importance, 

627 
Valvotomy,  627 

Valvules  du  col  de  la  vessie,  674 
Vanghetti's       cineplastic       amputation 
through  arm,  910 
forearm,       providing       double 
plastic  loop  motors,  912 
plastic  club  motor,  914 
single  plastic  loop  motor, 
911 
Varicose  ulcer,  Delbet's  operation,  52 
Katzenstein's  operation,  53 
Murphy's  leg-corset,  50,  51 
Rindfleisch  and  Friedel's  operation, 

52 
treatment,  50 
operative,  51 
veins,  chronic,  electric  desiccation  for, 
138 

VOL.  VI — 67 


Vascular  nevi,  (electric  desiccation  for,  138 
Vaselin,  injection  of,  prevention  of   an- 
kylosis by,  901 
Vater,  ampulla,  cancer,  133 
Vaulting  of  manubrium  in  hypertrophy 

of  thymus  gland,  327 
Vein,  azygos,  traumatic  rupture,  379 
Veins  of  neck,  wounds,  treatment,  319 
varicose,  chronic,  electric  desiccation 
for,  138 
Venom,  scorpion,  86 

snake,  85 
Venous     pressure     in     hypertrophy    of 

thymus,  327 
Ventrofixation  of  uterus  in  colpocysto- 
cele, 810 
Verhoeff's  sclerotome,  722 
Vermiform  appendix,  actinomycosis,  573 
symptoms,  574 
treatment,  575 
adenocarcinoma,  578 
anatomy,  540 
blood-supply,  541 
carcinoma,  578 
cysts,  576 

treatment,  577 
endothelioma,  578 
intussusception,  569 
partial,  569 
total,  569 
left-sided,  544 
sarcoma,  577 
surgery,  540 
transplantation,  580 
tuberculosis,  570 
hyperplastic,  572 
hypertrophic,  572 
treatment,  571 
tuberculin  in,  573 
volvulus,  acute,  568 
Vertebrse.     See  Spine. 
Verumontanum,  diseases,  670 
Vesicovaginal  inteaposition  of  uterus  for 

prolapse,  838 
Violet's  operation  for  prolapse  of  uterus, 

835 
Volkovitsch's  diagnostic  sign  in  appendi- 
citis, 547 
Volunteer   aid   associations  in  military 

surgery,  734 
Volvulus,  acute,  of  vermiform  appendix, 
568 
in  typhoid  fever,  993 
von    Hacker's    operation    for    branchial 

fistula  of  neck,  317 
von  Pirquet  test  for  glanders,  75 
Vredrene's       tenoplastic       amputation 
through    forearm,    providing   isolated 
compound  tendon  loop  motor,  914 
Vulva,  cancer,  trauma  in  relation,  129, 130 
surgery,  799 

War,  medical  service  in,  743 
military  surgery  in,  730 
medical  service,  743 
sanitary  service,  743 
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War,  sanitary  service  in,  743 

wounds  in,  b.y  hand  grenades  and  rifle 
grenades,  746 
by  new  rifle  bullet,  744,  745 
treatment,  744 
Warts,  electric  desiccation  for,  137 
Wasserhellen  cells,  345 
Wassermann  reaction  in  syphilis,    107- 
109 
in  tumors  of  spinal  cord,  260 
Water,  boiling,  injection,  in  goiter,  340 
Watkins'     operation     for     prolapse     of 

uterus,  841 
Wedge-isolation  operation  for  glaucoma, 

720 
Weir's  appendicostomy,  580 
Wertheim's  operation  for  carcinoma  of 

uterus,  862 
Whitman's  method  of  treatment  of  frac- 
tures of  neck  of  femur,  183 
Wilms'  descent  of  cecum,  527,  528 
Wilson's  technic  for  frozen  sections,  1019 
Wire  in  treatment  of  simple  fractures, 
176 
silver,  Bartlett's,  in  abdominal  hernia, 
441 
in  closing  abdominal  wounds,  435 
nephrotomy  by,  661-663 
Wolfler's  islands,  331 
Worry,  shock  and,  148 
Wounds,  abdominal,  closure,  433,  876 
Bartlett's  silver  wire,  435 
in  naval  surgery,  prophylaxis  against 

consequences,  769 
penetrating,  451 
•    by  poisonous  weapons  in  naval  sur- 
gery, 752 
closure  of,  895 

in   war  by  hand   grenades   and   rifle 
grenades,  746 
by  new  rifle  bullet,  744,  745 
treatment,  744 
infection  of,  prevention,  891 
of  bites  and  stings  in  naval  surgery, 

751 
of  blood-vessels  in  naval  surgery,  773 
of  extremities  in  naval  surgery,  773 
of  lower  half  of  body  in  naval  surgerv, 

773 
of  lung,  treatment,  377,  378 
of  neck,  319 

of  nerves  in  naval  surgery,  773 
of    spleen,    temporary    clamping    of 
pedicle,  619 
treatment,  620 
of  thoracic  duct,  236,  321 

treatment,  236 
of  thorax,  penetrating,  375 

treatment,  375-379 
of    trachea,    Hohmeier's    method    of 
grafting  in,  366,  367 
Nowakowski's  operation,  367 
repair,  366 
Tiegel's  operation,  366 


Wounds  of  trachea.  Turner's  operation, 
367 
of  veins  of  neck,  treatment,  319 
regional,  in  naval  surgerj-,  773 


X-RAY,  beneficial  effects,  1012 
burns,  20 
cancer,  127 
cauterization     of     ureters     cambined 

with,  644 
examination  of  sella  turcica  in  tumors 

of  hypophysis,  300 
in  bone-disease,  1005,  1007 
in  Colles'  fracture,  179,  180 
in  constipation,  1010 
in  dentistry,  1006,  1012 
in  diagnosis  of  central  dislocation  of 
hip,  210 

of  stone  in  bladder,  667 
in  diseases  of  esophagus,  1006,  1007 

of  kidneys,  1006,  1012 

of  large  intestine,  1006,  1010 

of  nose,  1012 

of  small  intestine,  1006,  1010 

of  stomach,   1006,  1008 

of  thorax,  1006,   1011 
in  dislocations,   1005,  1007 
in  epithelioma,  239 
in  foreign  bodies,  1005,  1006 
in  fractures,  1005,  1006 
in  gastroptosis,  1013-1015 
in  hyperostosis  cranii,  1012 
in  lupus  erythematosus,  241 

vulgaris,  240 
in  myositis  ossificans,  1012 
in  orthopedic  cases,  1006,  1007 
in  ptosis  of  stomach,  1013-1015 
in  research  work,  1006 
in  subacromial  bursitis,  1012 
in  surgery,  1004,   1005 
in  tabes  mesenterica,  1012 
in  tuberctilosis,  100 
in  treatment  of  Hodgkin's  disease,  236 
in  tumor  of  brain,  1012 
in  ulcer,  49 
ulcer,  49 

Yaw'S,  791 

Young's  catheter,  679 

cystoscopic  lithotrite,  681 

operation  for  contracture  of  prostatic 

orifice,  678-683 
urothroscopic    median    bar-cxcisor   or 
punch,  67S 

Zenker's  fluid.  272 

Zone,  heart,  376 

Zuppinger's  method  of  extension  in  frac- 

tiu-os  of  extremities,   170-174 
Zygoma,  resection,  exjnisure  of  temporo- 
maxillary  joint  by,  904 
Lilienthal's  method,  905 
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Abbe 

Abbe's  method  of  arteriorrhaphy,  v.  133 

of  cutting  esophageal  strictures,  iii. 
807       ^ 

of  removing  Gasserian  ganglion,  v. 
974 
Abdomen,  contusions,  i.  917;  vi.  450 
drainage,  i.  885 
foreign  bodies,  iii.  752 
gunshot  wounds,  iii.  742;  iv.  1010-1012 
operations,  after-results,  vi.  882-885 

blood-pressure,  i.  104 

shock,  i.  934 
pendulous,  lipectomy  for,  vi.  933 
right  quadrant,  diseases,  appendicitis 

and,  differentiation,  iv.  769,  771 
wounds,  by  hand  weapons  in  war,  iv. 
969 

closure,  vi.  876 

penetrating,  iii.  741,  743;  vi.  451 
Abdominal  actinomycosis,  i.  522 

aorta,  aneurism  of,  ligation  in,  v.  312, 
314 

ligation,  v.  704,  705 

Macewen's  method  of  compressing, 
V.  189 
auscultation  in  gynecologic  examina- 
tion, V.  362 
belt  for  inguinal  hernia,  iv.  31 
fecal  fistula,  persistent,  Coffey's  opera- 
tion, vi.  46 
hernia,  Bartlett's  silver  wire  in,  vi.  441 
hysterectomy,  v.  542 

in  uterine  fibroids,  i.  779 
mensuration  in  gynecology,  v.  362 
muscles,  defects,  congenital,  vi.  450 
operations,  after-results,  vi.  882-885 

for  retroversion  of  uterus,  vi.  849 

in  insane,  ii.  813 

in  surgery  of  female  genito-urinary 
organs,  vi.  810 
palpation  in  gynecology,  v.  361 
percussion  in  gynecology,  v.  362 
pregnancy,  v.  576 
route  in  exposing  kidney,  iv.  256 
section,  local  anesthesia  in,  v.  1072 
surgery,  technic,  iii.  702-725;  vi.  421- 

440 
total  extirpation  in  cancer  of  neck  of 

uterus,  vi.  868 
wall,  actinomycosis,  iii.  732 

angioma  hypertrophicum,  iii.  728 

burns,  iii.  737 


Abraham 

Abdominal  wall,  carcinoma,  iii.  731;  vi. 
445 
cold  abscess,  iii.  728 
contusions,  iii.  736,  737,  740,  741 
desmoids,  ii.  444;  iii.  730;  vi.  444 
echinococcus  cysts,  iii.  731;  vi.  445 
fascial  rupture,  vi.  449 
fibroma,  iii.  730;  vi.  444 

molluscum,  iii.  729 
fibromyxoma,  iii.  731 
fibromyxosarcoma,  iii.  731 
gunshot  wounds,  iii.  742 
impaling  wounds,  iii,  743 
injuries,  iii.  736 
lipoma,  iii.  729 

muscular  ruptures,  iii.  736;  vi.  449 
myoma,  iii.  731 
naevus,  iii.  728 
operations  on,  local  anesthesia  in, 

V.  1070 
papilloma,  iii.  729 
penetrating  wounds,  iii.  741,  743 
perforating  wounds,  iii.  743 
plastic  surgery,  vi.  441 
sarcoma,  iii.  729 
stab  wounds,  iii.  741 
suppuration,  iii.  726;  vi.  444 
surgery,  iii.  726;  vi.  441 
tuberculous  abscess,  iii.  728 
tumors,  iii.  7^8 

after  herniotomies,  vi.  444 
wounds,  closure,  iii.  717;  vi.  433,  435, 
876 
dressing,  iii.  720,  721 
in      naval      surgery,      prophylaxis 
against  consequences,  vi.  769 
Abdominocervical  Cesarean  section,   v. 

485 
Abdominoperineal   operation   for  carci- 
noma of  rectum,  vi.  630 
Abdominorectal  examination,  v.  367 
Abdominovaginal  examination,  v.  364 
Abduction   in   tuberculosis    of    hip,    ii, 

323 
Abernethy  (John),  i.  67 
Aberrant  goiter,  iii.  396 

thyroids,  vi.  341 
Ablation  of  lachrymal  gland,  iv.  925 
Abortion,  tubal,  v.  576 
Abortive  hempohilia,  v.  214 
Abraham's  burrs,  iii.  425 
needles  and  syringe,  iii.  424 
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AbrashanoS 

Abrashanoff's  pedunculated  flap  opera- 
tion for  fistula,  vi.  46 
Abrasions,  i.  879 
Abrin,  i.  157 
Abscess,  i.  246;  vi.  34 
acute,  i.  246,  255,  256 
alveolar,  i.  260;  iii.  637,  643 
amebic,  vi.  796 
antiferment  treatment,  vi.  37 
appendical,  i.  274 
around  trachea,  iii.  292 
axillary,  i.  266 

beneath  sternomastoid,  iii.  292 
Benzoldt's,  i.  259,  260 
Bier's  treatment,  i.  252 
blood  changes,  i.  131 
bone,  cavity  from,  ii.  42.  43 

chronic  localized,  in  osteomyelitis, 
treatment,  ii.  42 

tuberculous,  ii.  43 
Brodie's,  i.  285;  ii.  34 
bursting,  i.  247 
causes,  i.  247 
chronic,  i.  281,  613 
circumscribed,  i.  255 
cold,  i.  281,  613;  ii.  286 

Beck's  bismuth-paste  in,  vi.  43 

ferment  treatment,  vi.  38 

from  tuberculosis  of  bone,  ii.  44 

hernia  and,  differentiation,  iv.  30 

of  abdominal  wall,  iii.  728 

of  tongue,  iii.  677 

trypsin  treatment,  vi.  38 
collar-button,  i.  265 
congestive,  i.  255,  613 
consecutive,  i.  255 
critical,  i.  255 
deep,  i.  255 

deep-seated,  i.  248,  249 
diagnosis,  i.  247 
diathetic,  i.  255 
diffuse,  i.  255 
embolic,  i.  2,55 
emphysematous,  i.  255 
encysted,  i.  255 
epidural,  after  typhoid,  v.  1116 

in  otitis  media,  iv.  843 
fecal,  i.  255 
fluctuation,  i.  242,  247 
foUicular,  i.  255 

formation  in  inflammation,  i.  192 
gaseous,  i.  255 
gravitating,  i.  255 
hematic,  i.  255 

hepatic,  in  appendicitis,  iv.  748 
hypostatic,  i.  255 
in  Pott's  disease,  ii.  476 
pathology,  ii.  471 
treatment,  ii.  488 
in  tuberculosis  of  ankle,  ii.  349,  350 

of  hip,  ii.  320 

treatment,  ii.  332 

of  joints,  ii.  313 

of  knee,  ii.  337 
treatment,  ii.  342 


Abscess 
Abscess,  incision  and  drainage,  i.  249-251 
internal,  i.  255 
intramammary,  i.  265 
iodophilia,  i.  132 
irrigation,  i.  250 
ischiorectal,  i.  275;  iv.  124,  125 

tuberculous,  i.  285 
lachrymal,  iv.  722 
leukocytosis,  i.  132 
ligneous,  of  neck,  i.  262 
lymphatic,  i.  281,  613 
marginal,  i.  255 
mediastinal,  i.  267 

tuberculous,  i.  284 
membrane,  i.  371 
metastatic,  i.  2.55,  569,  570 
migrating,  i.  613 
miliary,  i.  532 
milk,  i.  255 
of  ankle,  cold,  i.  284 
of  antrum  of  Highmore,  i.  260 
of  bone,  aseptic  bone-cavity  filling  in, 
V.  744 

.T-rays  in,  v.  1162 
of  brain,  i.  259;  iii.  174^180 

drainage,  i.  885 

in  otitis  media,  iv.  844,  847 

pathologj',  ii.  663 

tuberculous,  i.  285 

tumors  of  brain  and,  differentiation, 
iii.  229 
of  breast,  i.  265 

Bier's  hj^peremia  in,  vi.  404,  405 

tuberculous,  i.  285 
of  elbow,  cold,  i.  284 
of  epididvmis,  tuberculous,  i.  285 
of  groin,  1  276-280  _ 
of  hip,  tuberculous,  i.  284 
of  kidney,  iv.  224 

tuberculous,  i.  285 
of  knee,  tuberculous,  i.  284 
of  larynx,  i.  261 
of  liver,  i.  273;  iii.  971-975 

due  to  appendicitis,  iv.  748;  vi.  567 

tropical,  iii.  972;  iv.  1109-1117;  vi. 
796 

tuberculous,  i.  285 
of  long  bones,  tuberculous,  i.  285 
of  lung,  i.  267;  iii.  537,  53S;  \-i.  388 

after  pneumonia,  v.  1120,  1121;  vi. 
998,  1000 

tuberculous,  pneumotomy  in,  i.  653 
of  mediastinum,  i.  267;  iii.  547 

tuberculous,  i.  284 
of  neck,  iii.  291,  298;  vi.  320 

deep,  i.  261 

scrofulous,  i.  283 

tuberculous,  i.  283 
of  orbit,  i.  260;  iv.  905 
of  osteomyelitis,  ii.  31 
of  pancreas,  iii.  1050 
of  parotid  gland,  iii.  323 
of  popliteal  space,  i.  280 
of  prevesical  space,  iii.  727,  728 
of  prostate,  i.  276 
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Abscess 

Abscess  of  prostate,  tuberculous,  i.  285 
of  retroperitoneal  space,  iii.  754 
of  Retzius'  space,  iii.  727 
of  ribs,  tuberculous,  i.  284 
of  septum,  iii.  412 
of  shoulder,  cold,  i.  284 
of  Skene's  ducts,  v.  392,  393 
of  spleen,  iii.  1077,  1078 

after  typhoid  fever,  v.  1110 
of  suprarenal  capsule,  tuberculous,  i. 
285 

glands,  iv.  270 
of  thyroidean  space,  iii.  292 
of  tongue,  iii.  662,  663 

cold,  iii.  677 
of  vermiform  appendix,  i.  274 
of  wrist,  cold,  i.  284 
ossifluent,  i.  255 
palmar,  i.  264;  ii.  454,  455 
perigastric,  iii.  867,  869 
perinephritic,  i.  274;  iv.  209;  vi.  650, 
651 

appendicitis  and,  differentiation,  iv. 
770 
perirenal,  i.  274;  iv.  209;  vi.  650,  651 
pointing,  i.  242,  247 
postmammary,  iii.  574 
postpharyngeal,  i.  263 
prognosis,  i.  248 

psoas,    appendicitis    and,    differentia- 
tion, iv.  768 

tuberculous,  i.  284 
pulsating,  and  aneurism,  v.  239 
pyemic,  i.  255,  569 
retromammary,  i.  265 
retropharyngeal,  i.  263;  iii.  293 

tuberculous,  i.  263,  283 
scrofulous,  i.  281,  613 

of  neck,  i.  283 
secondary  anemia  from,  i.  131 
separate  pockets,  treatment,  i.  251 
Sergent's  treatment,  i.  254 
shirt-stud,  i.  265,  619 

in  typhoid  fever,  v.  1113 
stercoraceous,  i.  255 
stitch,   inflammatory   area,    and   ery- 
sipelas, differentiation,  i.  473 

of  scalp,  iii.  23 
strumous,  i.  613 
subdiaphragmatic,  i.  267 
subfascial,  i.  255 
submammary,  i.  265;  iii.  574 
subpericranial,  iii.  23 
subphrenic,  i.  267-273 

due  to  appendicitis,  vi.  564 

from  chronic  perforation  of  stomach, 
iii.  867-869 

in  appendicitis,  iv.  748 
superficial,  i.  247,  249,  255 
supramammary,  i.  265 
sympathetic,  i.  255 
symptoms,  i.  249 
thecal,  i.  255 
treatment,  i.  249 
tropical,  i.  255,  273 


Actinomycosis 

Abscess,  tropical,  of  liver,  iii.  972;  iv. 
1109-1117;  vi.  796 

tuberculous,  i.  281,  613-626 

formalin  and   iodoform   in,  i.   283; 

vi.  39 
granulation  tissue,  i.  372 
of  abdominal  wall,  iii.  728 
of  bone,  ii.  43 
puncture,  vi.  99 

tympanic,  i.  255 

urinary,  i.  255;  iv.  507 

vacuum  method  of  treating,  i.  252 

verminous,  i.  256 

visceral,  i.  255 

von  Bezold's,  i.  259 

wandering,  i.  255,  613 
Abscess-cavities,    Beck's   bismuth  paste 

in,  vi.  41 
Accidents,   anesthesia-,  acute  dilatation 
and  paralysis  of  heart,  i.  81 

due  to  chloroform  anesthesia,  v.  1025 

hernia  of,  vi.  593 

of  pericardicentesis,  v.  29 

surgery  of,  v.  915-947;  vi.  943-949 
A.  C.  E.  anesthesia,  v.  1042 
Acetabulum,    dislocation,    complete,    in 
central  dislocation  of  hip,  vi.  209 

fractures,  ii._239;  vi.  184,  208,  209 

wandering,  ii.  288 
Acetone  in  urine,  iv.  ISO 
Acetonemia,  i.  120 

after  abdominal  surgery,  iii.  725 
Achieria,  ii.  22 
Achillobursitis,  ii.  561 
Achillodynia,  ii.  561 
Achondroplasia,  ii.  54-56 

foetalis,  iii.  43 
Acne,  electric  desiccation  for,  vi.  138 
Acoustic  nerve,   neurofibroma,   division 

of  auditory  nerve  for,  v.  993 
Acrocyanosis,  vi.  .54 
Acromegaly,  ii.  Q\,  66 

adenoma  of  hypophysis  and,  relation, 
vi.  286,  287  _ 

adiposity  in,  vi.  299 

amenorrhea  in,  vi.  296 

combined  types,  vi.  299 

congenital,  vi.  297 

enlargement  of  hypophysis  and,  vi.  115 

gigantism  and,  relation,  vi.  296 

glycosuria  in,  vi.  284,  296 

hypertrophy  of  cranial  bones,  iii.  45 

hypophysis  in,  vi.  285 

impotence  in,  vi.  296 

in  pregnancy,  vi.  117,  284 

symptoms,  vi.  296 

tumors  of  hyiDophysis  associated  with, 
vi.  286 
unassociated  with,  vi.  290 

types,  vi.  297,  299 
Actinomyces  bovis,  i.  516 

hominis,  i.  516,  517 
Actinomycosis,  i.  516-524;  vi.  76-78 

blood  changes,  i.  134 

of  abdominal  wall,  iii.  732 


1062 


GENERAL    INDEX 


Actinomycosis 
Actinomycosis  of  breast,  iii.  574 

of  cecum,  iv.  702 

of  Fallopian  tubes,  vi.  875 

of  jaws,  iii.  644 

of  kidney,  iv.  233;  vi.  77 

of  larynx,  iii.  485 

of  ligaments  of  uterus,  vi.  875 

of  liver,  iii.  979 

of  lung,  iii.  543 
treatment,  vi.  390 

of  muscle,  ii.  442 

of  neck,  iii.  307 

of  ovary,  vi.  875 

of  spine,  ii.  506 

of  stomach,  vi.  478 

of  tongue,  iii.  680 

of  uterine  appendages,  vi.  875 

of  vermiform  appendix,  iv.   760;  vi. 
573-575 

of  vertebra;,  vi,  259 
Acupuncture  in  aneurism,  v.  251 
Adami's  definition  of  inflammation,  vi. 

20 
Adams'  operation  for  ectropion,  iv.  918 

osteotomy  of  femur,  v.  750 
Adduction  in  tuberculosis  of  hip,  ii.  323 
Adenitis,  hernia  and,  differentiation,  iv. 
29 

of  neck,  iii.  303 

tuberculous,  i.  659 

.T-rays  in,  v.  1177 
Adenocarcinoma  of  breast,  iii.  590 

of  cervix,  v.  531 

of  kidney,  iv.  244 

of  umbilicus,  vi.  446 

of  uterus,  v.  532 

of  vermiform  appendix,  vi.  578 
Adenofibroma  of  breast,  iii.  580 

in  male,  iii.  611 
Adenoids,  iii.  445,  447 

removal,  vi.  358,  360 
Adenoma,  i.  792 

cystic,  of  breast,  iii.  580 

malignant,  of  thyroid  gland,  iii.  390 

of  hypophysis,  acromegaly  and,  rela- 
tion, vi.  286,  287 

of  intestine,  iv.  679 

of  liver,  iii.  983 

of  ovary,  i.  829,  839 

of  palate,  i.  753 

of  pancreas,  iii.  1064 

of  rectum  and  anus,  iv.  153 

of  stomach,  iii.  951 

of  suprarenal  glands,  iv.  270 

of  thyroid,  vi.  333 

of  tongue,  iii.  684 

of  umbilicus,  vi.  448 

treatment,  i.  793 
Adenomatosis  of  thyroid  gland,  vi.  332 
Adenomyoma  of  uterus,  i.  780 
Adenopathies,  vi.  495 
Adenophlegmon  of  neck,  iii.  291 
Adenotome,  La  Force's,  vi.  358 
Adhesions    and    bands    of    gall-bladder 

from  gall-stones,  iii.  1004 


Albarran 
Adhesions,  ileocecal,  vi.  522 

in  abdominal  surgery,  iii.  712;  vi,  427 
in  appendicitis,  treatment,  iv.  790 
intestinal,    after    operations    on    gall- 
bladder and  bile-ducts,  iii.  1042 
of  prepuce  and  glans  of  clitoris,  v.  399 
of  stomach  due  to  perigastritis,  iii.  885, 

887 
postoperative,    after     operations    on 
gall-bladder  and  biliary  ducts,  treat- 
ment, iii.  1032 
subsequent  to  gastro-enterostomv,  iii. 
903 
Adhesive  pericarditis,  v.  36,  37 

plaster  in  surgical  work,  v.  611 
Adiposity  in  acromegaly,  vi.  299 
Aditus  ad  antrum,  iv.  800 
Adrenal  glands.     See  Suprarenal  glands. 
Adrenalin  in  circulatory  failure  in  chloro- 
form anesthesia,  v.  1025 
in  hemophilia,  v.  215 
in  hemorrhage,  v.  197,  206 
in  reestablishing  rhythmic  action  of 

heart,  i.  88 
in  shock,  i.  939 
Adventitia,  v.  84 
Aerial  fistula,  i.  285 

infection,  i.  148 
Aeroceles  of  larynx  and  trachea,  iii.  468 
Aeroplane  accidents,  vi.  945 
Afebrile  erysipelas,  vi.  66 
After-cataract,  operation  for,  by  discis- 
sion, iv.  873 
Age,  influence  of,  in  surgical  affections, 

iv.  1139 
Agglutination,  i.  177,  178 
of  ileum,  vi.  522 
test  for  glanders,  \\.  75 

in  diagnosis  of  tuberculosis,  i.  629 
Agglutinins,  i.  177,  178 
Agglutinogens,  i.  178 
Agnew  (D.  Hayes),  i.  62 
Ague-cake,  iii.  1085 
Ainhum,  i.  339;  iv.  1135 
Air  cystoscopes,  iv.  285 

embolism,  i.  452-459,  907;  vi.  63 
from    wounds    of    internal    jugular 

vein,  iii.  312 
in  wounds  of  veins,  v.  168 
injections  in  tic  douloureux,  vi.  249 
sterilized,    in   tuberculous   peritonitis, 

vi.  102 
tumor  of  neck,  vi.  317 
within    confined    spaces,    changes    in 
density,   sj'mptoms  from,   in  naval 
warfare,  iv.  1057 
Air-cysts,    congenital,    of     larynx     and 

trachea,  iii.  46S 
Air-distent  ion  cystoscopy,  \\.  291 
Airol,  V.  595 

Air-passages,  foreign  bodies,  iii.  472,  474 
Ala  nasi,  collapse,  treatment,  vi.  361,  362 

new,  construction  of,  v.  912 
Albarran's    lever    for    elevating    ureter 
catheter,  iv.  2S3 
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Albee 

Albee's  operation  of  transplantation  of 

portion  of  tibia  into  spine  in  tubercu- 
lous spondylitis,  vi.  899 
Albert's  disease,  ii.  467 
Albinism,  i.  754 
Albinos,  i.  754 
Albucasis,  i.  28 
Albumin  in  urine,  iv.  177 
Albuminuric  gangrene,  i.  324 
Alcohol  as  antiseptic,  v.  595 

in  snake-bites,  i.  544 

in  tic  douloureux,  ii.  699 

injections  in  sciatica,  vi.  252 

in  tic  douloureux,  iv.  245,  247,  248 
Alcoholism  in  surgical  prognosis,  v.  619 

muscular  tone,  i.  90 
Alexander  of  Tralles,  i.  28 
Alexander's    retroversion    operation,    v. 

507 
Alexins,  i.  229 

Alimentary   glycosuria   in   diagnosis   of 
pancreatic  disease,  iii.  1042 

tract,  care,  prior  to  operation,  v.  623 
sensibility,  vi.  507 
syphilis,  i.  706 
tuberculosis,  i.  656 
Alkaptonuria,  i.  754 
Allantoin,  vi.  33 
Allen's  needle-holder,  v.  605 
Allingham's  operation  for  piles,  iv.  145 

pericardiotomy,  v.  33 

treatment  of  rectal  prolapse,  iv.  137 
Allis'  ether  inhaler,  v.  1029 

method  of  reducing  dislocated  hip,  ii. 
424 
Alopecia,  syphilitic,  i.  705 
Aluminum  bronze  as  suture,  v.  602 
Alveolar  abscess,  i.  260;  iii.  637,  643 

angiosarcoma  of  thyroid  gland,  iii.  389 

epithelial  goiter,  iii.  391 

osteoma,  iii.  647 

process,  excision,  v.  760,  762 
fractures,  ii.  148 

pyorrhea,  iii.  638 

sarcoma  of  brain,  pathology,  ii.  666 
Amann's   method   of   covering  denuded 

areas  after  pelvic  surgery,  vi.  430 
Amastia,  iii.  565 
Amaurosis,  temporary,  in  brain  tumors, 

iv.  941 
Amboceptors,  i.  172,  173 
Ambulance  company  section,  equipment, 
in  military  surgery,  iv.  953 
personnel,  in  military  surgery,  iv. 
953 

duty,  V.  1222 

stations  during  battle,  iv.  963 
Amebic  abscess,  vi.  796 
of  liver,  iii.  972 

dysentery,  iv.  1101;  vi.  793 

ulcers  of  anus  and  rectum,  iv.  130 
Amenorrhea,  v.  356 

in  acromegaly,  vi.  296 
American  combination  sterilizing  outfit 

in  naval  surgery,  vi.  757 


Andrews 

American  surgery,  i.  54 

symphysiotomy,  v.  488 
Amidenus,  i.  28 

Ammonia  in  snake-bites,  i.  544 
Ampulla  of  Vater,  iii.  990,  1035 

carcinoma,  vi.  133 
Amputation,  v.  790-878;  vi.  908-928 
blocking  of  nerves  in,  v.  802,  1056 
in  diffuse  cellulitis,  i.  246 
in  gangrene,  vi.  55 
in  tuberculosis  of  ankle,  ii.  350 
of  hip,  ii.  335 
of  joints,  ii.  317 
of  knee,  ii.  344 
ligature.  Fare's  work,  i.  34 
Mozkowicz's  hyperemia  test,  v.  97 
neuroma,  ii.  713 

pathology,  ii.  684 
of  arm,  v.  826,  828,  834 

local  anesthesia  in,  v.  1067 
of  cervix  for  lacerations,  v.  478 
of  fingers,  v.  807,  809,  814 
of  forearm,  v.  820 
of  leg,  V.  855,  858,  860,  866 

local  anesthesia  in,  v.  1080 
of  penis,  iv.  490 

of  prolapse  in  rectal  prolapse,  iv.  139 
of  rectum  for  tumors  of  rectum,  iv.  160 
of  thigh,  V.  865,  868,  869 
of  toes,  V.  837,  838,  839,  844 
primary,  in  compound  fractures,  ii.  131 
spontaneous,  in  gangrene,  i.  317 
traumatic,  ii.  131 
Amyl   nitrite    in   circulatory   failure   in 

chloroform  anesthesia,  v.  1025 
Amyloid  tumor,  retroperitoneal,  iii.  760 
Anal  fistula,  i.  289 

Beck's  bismuth  paste  in,  vi.  44 
treatment,  operative,  vi.  46 
tuberculous,  i.  660 
orifice,    narrowing,    for    prolapse    of 
rectum,  iv.  138 
Anastomat,  Noble's,  vi.  536 

Baldwin's  modification,  vi.  536 
Anastomosis,  aneurism  by,  i.  769 
arteriovenous,  in  gangrene,  vi.  56 
cannula,  Crile's,  v.  617 
facio-accessory,  ii.  727 
faciohypoglossal,  ii.  727 
Galen's  work,  i.  26 
intestinal,  iv.  715;  vi.  535-539 
after  removal  of  tumors,  vi.  512 
by  McGraw's  elastic  ligature,  iv.  718 
nerve,  ii.  751-755 

in  facial  paralysis,  vi.  249 
of  blood-vessels,  v.  883 
tendon,  ii.  517 
Anastomotic  varix,  v.  153 
Anatomic  snuff-box,  ii.  462 

tubercle,  i.  641 
Ancestral  diverticulum,  iv.  672 
Andrews'  method  of  treating  unreduced 
dislocations  of  shoulders,  ii.  405 
operation  for  deep  cellulitis  of  neck, 
iii.  294 
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Andrews 
Andrews'  operation  for  hydrocele,  iv.  607 
Anel,  i.  40 

Anel's  operation  for  aneurism,  v.  256 
Anemia,  i.  116 
essential,  i.  116 
gravity,  v.  186 
in  surgical  prognosis,  v.  622 
in  tropical  surgery,  iv.  1080 
local  anesthesia  from,  v.  1049 
pernicious,  i.  117 
primary,  i.  116 
secondary,  i.  116,  119 

from  abscess,  i.  131 
sequestration,  v.  192 
splenic,  i.  118;  iii.  1085;  vi.  622,  623 
symptomatic,  i.  116,  119 
syphilitic  pernicious,  i.  142 
Anesthesia,  v.  1000-1100 
A.  C.  E.,  V.  1042 
blood  changes,  i.  134 
by  intubation  in  operations  on  neck, 

iii.  329 
C.  E.,  V.  1042 
chloroform,   v.    1018-1027.     See    also 

Chloroform  anesthesia. 
cocain,   in  operations  in  area  of  dis- 
tribution  of  trigeminal    nerve,   vi. 

415,  416 
cocain-adrenalin,  v.  1057 
cutaneous,  after  removal  of  Gasserian 

ganglion,  v.  980 
endoneural,  v.  1056 
ether,  v.  1027-1032.     See  also  Ether 

anesthesia. 
ethyl  bromid,  v.  1040 

chlorid,  v.  1038 
examination  of  joints  under,  ii.  298 
in  cystoscopy,  iv.  286 
in  differential  pressure  chambers,  vi. 

953 
in  goiter  operation,  vi.  337 
in  obstruction  of  respiration,  i.  86 
in  operations  for  tumors  of  brain,  iii. 
239 

in  naval  surgery,  iv.  1024;  vi,  758 
in  removal  of  tumors  of  hypophysis, 

vi.  307 
in  traumatic  hysteria,  vi.  255 
in  treatment  of  organic  stricture  of 

urethra,  iv.  551 
inhalation,    cause    of    exhaustion    of 

brain-cells  from  trauma  of  various 

parts  of  body  under,  vi.  152 
intratracheal  insufflation,  vi.  395-399, 

968-973 
local,  V.  1045-1080 

anestil,  v.  1050,  1051 

arterenin,  v.  1059 

cocain,  v.  1053,  1057 

cold,  V.  1050 

ethyl  chlorid,  v.  1050,  1051 

hemorenon,  v.  1059 

in  hernia  operations,  iv.  36 

in  operations  in  area  of  distribution 
of  trigeminal  nerve,  vi.  415,  416 


Aneurism 
Anesthesia,  local,  novocain,  v.  1059 

suprarenin,  v.  1059 

technic,  v.  1060 
lumbar,  v.  1082-1095  ;  \\.  981-992 

in  operations  in  naval  surgerv,  iv. 
1024;  vi.  7G0 
Morton's  work,  i.  61 
muscular,  tone,  i.  91 
nitrous  oxid,  v.  1034;  vi.  950 
paralysis  of  brachial  plexus,  ii.  738 
perineural,  with  cocain,  v.  1056 
regional,  v.  1045,  1046 
scopolamin-morphin,  v.  1043 
spinal,  V.  1082-1095;  vi.  981-992 

in  operations  in  naval  surgerv,  iv. 
1024;  vi.  760 
subarachnoid,  v.  1082-1095;  \\.  981- 

_    992  _ 

in  operations  in  naval  surgerv,  iv. 
1024;  Y\.  760 
terminal,     in     operations     in     naval 

surgery,  vi.  759 
venous,  v.  1081 
Warren's  work,  i.  60 
with  Billroth's  mixture,  v.  1042 

Vienna  mixture,  v.  1042 
Anesthesia-accidents,    acute    dilatations 

and  paralysis  of  heart,  i.  80 
Anesthetic   in  osteoplastic   craniotomv, 

iii.  262 
leprosy,  iv.  1091 
mixtures,  v.  1042 
Anesthetics,  v.  1000-1100 

in  tropical  surgery,  iv.  1084 
Anestil  as  local  anesthetic,  v.  1050,  1051 
Aneurism,  v.  216-350 
after  wounds,  i.  908 
Anel's  operation,  v.  256 
aneurismectomy  for,  v.  264-268,  2S5- 

288_ 
aneurismoplasty  for,  v.  271 
aneurismotomj^  for,  v.  263 
Antvllus'  operation,  v.  256,  257,  263 
aortic,  V.  311-314 
arteriovenous,  v.  290 

of  scalp,  iii.  25,  26 

with    pulsating    exophthalmos,    iii. 
132 
Bacelli-INIontenovessi  operation,  v.  251 
Brasdor's  operation,  v.  256 
by  anastomosis,  i.  769;  v.  219 
cerebral,  iii.  218 
cirsoid,  v.  219 

endo-aneurismorrhaphy  for,  v.  26S 
extirpation  in,  v.  264-26S,  2S5-2SS 
from  gunshot  wounds,  iv.  980 
fusiform,  v.  221 
Galen's  work,  i.  26 
Halstcd's  gradual  occlusion  of  arteries 

for,  V.  261 
Hart's  treatment,  v.  255 
Hunter's  operation,  v.  255-258 

^\•ork,  i.  49 
influence  of  race,  age,  sex,  iv.  1140 
Alaceweu's  operation,  v.  251 
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Aneurism 

Aneurism,  Mata's  operation,  v.  268 

Mikulicz's  operation,  v.  264 

Moore-Corradi  operation,  v.  251 

Moore's  operation,  v.  251 

needling  in,  v.  251 

of  axillary  artery,  v.  331 

of  buttock,  V.  340 

of  carotid  artery,  v.  318 

of  cavernous  bodies  or  dorsal  artery 
of  penis,  iv.  479 

of  femoral  artery,  v.  334,  338,  342 

of  hypogastric  artery,  v.  334 

of  iliac  arteries,  v.  333 

of  innominate  artery,  v.  316 

of  popliteal  artery,  v.  344 

of  renal  arterj^,  iv.  247 

of  scalp,  iii.  25,  26 

of  subclavian  artery,  v.  327 

Pasquin's  operation,  v.  256,  257 

Philagrius'  operation,  v.  264 

Purmann's  operation,  v.  264 

radical  operations,  v.  263 

Reid-Clementi  treatment,  v.  254 

Reid's  treatment,  v.  254 

sacciform,  v.  218,  221 

Scarpa's  operation,  v.  255,  256 

traumatic,  v.  107,  218 

treatment,  v.  246-250 

Tuffnell's  treatment,  v.  247,  248 

Valsalva's  treatment,  v.  247 

varicose,  v.  290,  291 

from  gunshot  wounds,  iv.  980 

Wardrop's  operation,  v.  256 

wiring  in,  v.  251 
Aneurisma  spurium,  v.  216 

verum,  v.  216 
Aneurismal  bruit,  v.  236 

varix,  v.  290 

from  gunshot  wounds,  iv.  980 
Aneurismectomy,  v.  264-268,  285-288 
Aneurismoplasty,  v.  271 
Aneurismotomy,  v.  263 
Angeioma,  i.  768,  769 

cavernous,  aneurism  and,  differentia- 
tion, V.  238 

electric  desiccation  for,  vi.  138 
Angina,  Ludwig's,  i.  262,  346;  iii.  634; 

vi.  418-420 
Angioma  arteriole  racemosum,  iii.  26 

hypertrophicum    of    abdominal    wall, 
iii.  728 

nasal,  iii.  419 

of  brain,  iii.  221 

of  breast,  iii.  575 
in  male,  iii.  611 

of  lips,  iii.  633 

of  rectum  and  anus,  iv.  154 

of  scalp,  iii.  26,  28 

of  tongue,  iii.  684 

of  tonsils,  iii.  455 
Angioneurosis  of  kidney,  iv.  239 
Angiosarcoma  of  stomach,  iii.  927 

of  thyroid  gland,  iii.  389 
Angiosclerosis,  v.  91 
Angiospastic  gangrene,  vi.  54 


Anti-enzyme 

Angiotribe,  Downes',  v.  114 
Angiotripsy,  Downes'  method,  v.  115 

in  wounds  of  arteries,  v.  113 
Angle,  carrying,  ii.  182 
Anhydremia,  i.  116,  119 
Animals,  diseases  directly  derived,  i.  530; 
vi.  81 

infection  through,  i.  150 
Ankle,    chronic   sprain,    tuberculosis   of 
ankle  and,  differentiation,  ii.  349 

cold,  abscess,  i.  284 

dislocations,  ii.  427-430 
congenital,  ii.  540 
paralytic,  ii.  527 

injuries  in  vicinity,  ii.  265 

sprains,  ii.  366,  367 

tuberculous  disease,  ii.  348-350 

Volkmann's  congenital  deformity,  ii. 
540 
Ankle-clonus  in  traumatic  hysteria,  vi. 

255 
Ankle-joint,  excision,  v.  787 

gunshot  wounds,  iv.  1016 
Ankyloglossia,  congenital,  iii.  655 
Ankylosing  arthritis,  pathology,  vi.  193 
relation  of  clinical  symptoms  to,  vi. 
199 
Anklyosis,    angular,    in   tuberculosis   of 
knee,  excision  of  knee  for,  ii.  342 

artificial  production,  v.  775 

due    to    adhesions    and    contractures 
of  soft  tissues,  operations  for,  vi.  902 

excision  of  elbow  for,  v.  780 

fibrous,  ii.  288  _ 

of  deformity,  vi.  198 

of  hip-joint,  osteotomy  of  femur  for, 
y.  749 __ 

of  jaws,  iii.  653 

of  lower  jaw,  operations  for,  v.  762 

operations  for,  vi.  902,  904 

prevention,  by  injections  of  oil,  vi.  901 

treatment,  ii.  369,  370 
Anlage,  iii.  281 

Annandale's  endo-aneurismorrhaphy,  v. 
281 

method  of  gaining  access  to  nasophar- 
ynx, V.  760 
Annular  pancreas,  iii.  1037 
Anoci-association,  vi.  150 

preparation  for  goiter  operation,   vi. 
338 
Anopheles  in  blood,  i.  140 
Anorchism,  iv.  598 
Anostosis  cranii,  iii.  42 
Anteflexion  of  uterus,  v.  499,  500 
Antemortem  statements,  v.  1181 
Ante  version  of  uterus,  v.  498 
Anthraconecrosis,  definition,  i.  312 
Anthrax,  i.  503-510;  vi.  72,  73 

bacteriology  of  blood,  i.  120 

blood-changes,  i.  134 

of  stomach,  iii.  955 
Antibodies,  i.  167,  169;  vi.  35. 
Anticomplements,  i.  174 
Anti-enzyme,  vi.  26 
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Antiferment 
Antiferment  treatment  of  abscess,  vi.  37 
Antiferments,  vi.  35 
Antigens,  vi.  35 

table,  i.  169 
Antigonococcus  serum  in  gonorrhea,  vi. 

693 
Antihemolysis,  mechanism,  i.  174 
Antipyrin  in  hemorrhage,  v.  206 
Antisepsis,  v.  587 

Lister's  work,  i.  72 
Antistreptococcic  serum  in  septicemia,  i. 

567 
Antitetanic   serum    in    compound    frac- 
tures, vi.  161 
Antitoxin,  tetanus,  i.  486-489 

treatment  of  tetanus,  i.  495,  500;  vi. 
69,  70 
Antitoxins,  i.  167,  170,  229 
Antityphoid  vaccination  in  army,  vi.  743, 

744 
Antivenene  in  snake-bites,  i.  545 
Antrum,  mastoid,  iv.  799 

of  Highmore,  abscess,  i.  260 
anatomy,  iii.  401 
diseases,  iii.  423-428 
empyema,  i.  260;  iii.  423,  647 
Antyllus,  i.  26 
Antyllus'  operation  for  aneurism,  v.  256, 

257,  263 
Anuria,  vi.  654,  655,  660 

calculous,  iv.  238 

in  surgical  diseases  of  kidney,  iv.  190 
Anus,  absence,  iv.  119 

adenoma,  iv.  153 
■    anatomy,  iv.  110 

angioma,  iv.  154 

artificial,  iv.  120 

formation  of,  in  gangrenous  stran- 
gulated hernia,  iv.  51 
in  cancer  of  rectum,  iv.  159 

chancre,  i.  687 

closure,  iv.  118 

condyloma,  iv.  153 

fibroma,  iv.  152 

fibromyoma,  iv.  154 

fissure,  iv.  128,  129 

fistula,  iv.  125;  vi.  625,  626 

imperforate,  iv.  118-120 

lipoma,  iv.  154 

malformations,  iv.  117-120 

melanoma,  i.  758 

myoma,  iv.  154 

narrowing,  congenital,  iv.  118 

operations  on,  anesthesia  in,  v.  1077 

papilloma,  iv.  153 

prolapse,  iv.  134,  136 

pruritus,  intractable,  treatment,  sur- 
gical, vi.  627 

surgery,  iv.  110 

tumors,  iv.  150-158 

ulcers,  i.  309;  iv.  129-132 

wounds,  iv.  122 
Aorta,  abdominal,  ligation,  v.  704,  705 

Macewen's  compression,  v.  189 
Aortic  aneurism,  v.  311-314 


Aristotle 
Ape  hand,  ii.  743 
Aperiosteal  amputation  of  leg,  Bunge's 

method,  vi.  927 
Aplasia  cranii,  iii.  43 
Aponeurosis  of  Denonvilliers,  iv.  375 
Apophysitis,  vi.  204 
Apoplexie  foudroj'ante,  ii.  656 
Apoplexy,  iii.  210 

diagnosis,  v.  1223 

meningeal,  iii.  132,  199 

of  uterus,  vi.  828 

ovarian,  v.  558 

pancreatic,  iii.  1039,  1047 

stroke,  iii.  213 

treatment,  iii.  215 

tumor  of  brain  and,  differentiation,  iii. 
230 
Apparatus,  major,  iv.  365 

minor,  iv.  364 
Appendectomy,  vi.  553-560 

girdle-incision,  vi.  542 
Appendices  epiploicse,  torsion,  vi.  453 
Appendicitis,  iv.  727-796;  vi.  540-567 

blood  changes,  i.  132 

complicated     with     inguinal     hernia, 
Torek's  operation,  iv.  SO 

count  of  leukocytes  in,  vi.  427 

differentiation  from  other  abdominal 
inflammations,  blood,  i.  134 

in  insane,  ii.  804 

in  pregnancy,  v.  1129 

influence  of  race,  sex,  age,  iv.  1142 

leukocytes,  i.  132 

leukocytosis,  i.  132 

thrombosis,  i.  440 

torsion  of  omentum  and,  differentia- 
tion, vi.  514,  515 

tuberculosis  of  hip  and,  ii.  326 

tuberculous,  i.  656 

typhoid,  V.  1108 
Appendicostomy,  iv.  700,  720;  vi.  580 

iti  amebic  dysentery',  vi.  795 

in  tropical  dysentery,  iv.  1107 
Appendicular  artery,  iv.  731 

colic,  appendicitis  and,  dift'erentiation, 
iv.  769 

dyspepsia,  vi.  477 
Appendix  ejiiploica,  i.  739 

vermiform,  surgery,  iv.  727;  y'\.  540 
tuberculosis  of,  i.  656 
Apple-core  sensation  in  duodenal  ulcer, 

vi.  518 
Apron  stretcher,  iv.  1064 
Aprosexia,  iii.  446 
Aqueductus  Fallo{)ii,  iv,  801 
Aqueous  chamber,  iv.  855 
Arachnoid,  iii.  105 

and  pia,  tuberculosis,  i.  650 
Archoplasmic  vesicles,  i.  SIO 
Areola  and  niiii)lo,  tumors,  iii.  571 
Areohu-  spaces  of  bone,  ii.  IS 
ArgjTol,  V.  596 
Aristol,  V.  595 
Aristotle,  i.  22 
,   Aristotle's  snuff-box,  ii.  462 
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Arm 

Arm,  amputation,  v.  826,  828,  834 
Games'  artificial,  vi.  918-921 
Elgart's       osteoplastic       amputation 

through,  vi.  916 
muscles  moving,  ii.  734 
Vanghetti's     cineplastic     amputation 
through,  vi.  910 
Army  Medical  School,  vi.  737 

Service  Correspondence  School,  vi.  740 
Arterenin  as  local  anesthetic,  v.  1059 
Arteria  thyroidea  ima,  iii.  338 
Arterial  hemorrhage,  v.  180 

tension  in  wounds  of  arteries,  v.  104 
thrombosis  of  extremities,  i.  430 
Arterializing  veins,  v.  296 
Arteries,  aneurisms  of,  v.  311 
catheterization  of,  v.  97 
cerebral,  thrombosis  of,  v.  1223 
coronary,  wounds  of,  v.  79 
dilatation  of,  aneurism  and,  differenti- 
ation, v.  239 
diseases  and  injuries,  v.  82-124 
ectases  of,  aneurism  and,  differentia- 
tion, V.  239 
Galen's  work,  i.  25,  26 
hemorrhoidal,  iv.  Ill 
iliac,  aneurism  of,  v.  333 

ligation  of,  for  aneurism  of  abdom- 
inal aorta,  v.  314 
injuries,  in  fractures,  ii.  100,  128 
of  brain,  iii.  151 
of  prostate,  iv.  376 
of  rectum,  iv.  Ill 
of  thyroid  gland,  ligation,  in  goiter,  iii. 

375, 377 
patching,  v.  139 
plastering,  v.  139 
renal  multiplicity,  vi.  639 
suture  of,  v.  125-137 
wounds  of,  V.  99 

Brewer's  method  of  closing,  v.  139 
Arteriocapillary  fibrosis,  v.  91 
Arterionecrosis,  v.  86 
Arteriorrhaphy,  v.  125-137 
Arteriosclerosis,  v.  90-94 

influence,  on  varicose  veins,  v.  152 
syphilitic,  i.  717 
Arteriosclerotic  aneurism,  v.  217 

gangrene,  vi.  54 
Arteriovenous  anastomosis  in  gangrene, 
vi.  56 
aneurism,  v.  290-301 
of  scalp,  iii.  25,  26 
with    pulsating    exophthalmos,    iii. 
132 
Arteritis,  acute,  v.  85-91 

syphilitic,  i.  713 
Artery,  axillary,  aneurism  of,  v.  331 
ligation  of,  v.  170,  687,  688,  690 
brachial,  compression  of,  v.  188 

ligation  of,  v.  691,  692 
carotid,  aneurism  of,  v.  318 

common,  compression  of,  v.  188 

ligation  of,  v.  672 
external,  ligation  of,  v.  674;  vi.  319 


Arthritis 

Artery,  carotid,  internal,  ligation  of,  v. 
682 
wounds,  iii.  310 
dorsal,  of  penis,  aneurism,  iv.  479 

ligation,  iv.  490 
facial,  ligation  of,  v.  678 
femoral,  aneurism  of,  v.  334,  342 
common,  compression  of,  v.  188 
ligation  of,  v.  713 
gluteal,  ligation  of,  v.  710 
hypogastric,  aneurism  of,  v.  334 
iliac,  common,  ligation  of,  v.  705,  706 
compression  of,  v.  188 
external,  ligation  of,  v.  711,  712 
internal,  ligation  of,  v.  707,  708 
innominate,  aneurism  of,  v.  316 

ligation  of,  v.  667 
intercostal,  ligation  of,  v.  701 
ligation,  v.  6.55 
lingual,  ligation  of,  v.  676 
mammary,  internal,  ligation  of,  v.  686, 
687 
surgical  anatomy,  v.  19 
meningeal,  ligation  of,  v.  680-682 
middle,  iii.  105 

extracranial     determination,     iii. 

ligation  of,  removal  of  Gasserian 
ganglion,  v.  969 
mesenteric,  embolism,  i.  448 
occipital,  ligation  of,  v.  679 
peroneal,  ligation  of,  v.  729,  730 
popliteal,  ligation  of,  v.  718 
pudic,  internal,  ligation  of,  v.  709 
radial,  ligation  of,  v.  693 
renal,  aneurism,  iv.  247 

embolism,  i.  449 
sciatic,  ligation  of,  v.  70S 
subclavian,  aneurism  of,  v.  327 
compression  of,  v.  188 
ligation  of,  v.  170,  683 
temporal,  ligation  of,  v.  680 
thyroid,  inferior,  iii.  338 

ligation  of,  in  goiter,  vi.  338 
tibial,  anterior,  ligation  of,  v.  724,  726 

posterior,  ligation  of,  v.  727,  729 
ulnar,  ligation^ of,  v.  698,  699,  701 
vertebral,  ligation  of,  v.  686 
Arthrectomy,  v.  774;  vi.  901 
in  tuberculosis  of  joints,  ii.  317 

of  knee,  ii.  344 
of  knee-joint,  v.  787 
Arthritis,  acute  infectious,  tuberculosis  of 
hip  and,  differentiation,  ii.  325 
suppurative,  ii.  302 

tuberculosis  of  joints  and,  differ- 
entiation, ii.  314 
ankylosing,  ii.  303,  310;  vi.  193,  199 
atrophic,  a--rays  in,  v.  1163 
chronic,  ankylosing  type,  ii.  292;  vi. 
193,  199 
degenerative  type,  vi.  198,  199 
formative  tvpe,  pathology,  ii,  293 
pathology,  ii.  289;  vi.  192 
rheumatic,  ii.  307 
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Arthritis 
Arthritis,  chronic,  serous  type,  pathology, 
ii.  291 
tuberculosis  of  hip  and,  differentia- 
tion, ii.  325 
ulcerative  type,  pathology,  ii.  291 
deformans,  ii.  307-312;  vi.  201,  202 
of  spine,  ii.  355,  506 
tuberculosis  of  ankle  and,  differen- 
tiation, ii.  349 
of  joints   and,   differentiation,  ii. 

314 
of  knee  and,  differentiation,  ii.  338 
varieties,  ii.  309 
degenerative,  vi.  198,  199 
dry,  ii.  307 

fibrous,  ii.  303,  309,  310 
fungous  or  villous  type,  pathology,  ii. 

296 
gonorrheal,  ii.  303,  304;  vi.  201 
infectious,  ii.  302,  310 
influenzal,  ii.  305 
of  jaws,  iii.  653 
plastic,  ii.  303 

pneumococcic,  ii.  305;  v.  1127-1129 
proliferating,  ii,  307 
rheumatic,  ii.  307 
rheumatoid,  ii.  307 

appendicitis  and,  differentiation,  iv. 
768  _ 

tuberculous,    simulating  rheumatism, 

vi.  101 
typhoid,  ii.  305 
.r-rays  in,  v.  1162,  1163 
Arthrodesis,  ii.  515;  v.  775;  vi.  901 

silk  ligaments  as  substitute,  vi.  224 
Arthropathies,  chronic  non-tuberculous, 

pathology,  ii.  289 
Arthropathy,  ii.  354 

of  vertebral  column,  ii.  506 
Arthroplasty,  vi.  206 
in  ankylosis,  ii.  370 
Arthrosis,  gummatous,  i.  711 
Arthrotomy,  v.  789 

in  unreduced  dislocations  of  hip,  ii.  425 
Articulation,  temporomaxillarj^,  iii.  652 
Artificial  anus,  iv.  120 

formation,  in  gangrenous  strangu- 
lated hernia,  iv.  51 
in  rectal  cancer,  iv.  159 
arm,  Games',  vi.  918-921 
esophagus,  production,  vi.  467-471 
eye,  insertion,  after  enucleation,  iv.  904 

re-formed,  iv.  904 
hand,  Marelli's,  vi.  918 
hernia,  vi.  595 
immunity,  vi.  35 
larynx,  iii.  509 
Umb,     adaptability     of     amputation 

stump  to,  V.  805 
pneumothorax,  establishment,  iii.  549 
respiration  in  anesthesia,  v.  1013 
in  snake-bites,  i.  544 
Schafer's  method,  in  electric  shock, 
vi.  949a 
substitutes  for  esophagus,  vi.  467 


Athetosis 
Artificial  vagina,   construction,   v.  381, 

382 
Artillery  projectiles,  wounds  bv,  iv.  970 
Ascites,  vi.  234,  235 

chylous,  ii.  589,  604 

complicating  ovarian  cyst,  v.  564,  568 

in  cancer  of  stomach,  iii.  921 

in  fibroids  of  uterus,  v.  525 
Asepsis,  V.  587,  590 

effect  on  venous  hemorrhage,  v.  167 

oral,  iii.  615 
Aseptic  bone-cavity  filling,  vi.  900 

fever,  benign,  i.  550 
definition,  i.  354 
traumatic,  i.  550 

inflammation,  definition,  i.  354 

peritonitis,  iii.  765 

pus,  i.  228 

wound  fever,  i.  550 

wounds  of  joints,  ii.  363 
Asphyxia,  blood-pressure,  i.  101 

collapse,  i.  87 

local,  i.  325 

traumatic,  after  wounds,  i.  909 
in  fractures  of  ribs,  ii.  158 

vasomotor  s,vstem,  i.  S3 
Asphyxiation  by  hvdrogen  sulphid,   v. 
1227 

by  illuminating  gas,  v.  1224,  1225 

bjr  sewer-gas,  v.  1227 

from  carbon  dioxid,  v.  945 
monoxid,  v.  946 
powder  gases  in  naval  warfare,  iv. 
1057 

in  naval  surgerv,  vi.  753 

smoke,  v.  1223" 
Aspiration    drainage    in    empvema    of 
chest,  vi.  382,  383 

in  diseases  of  joints,  ii.  298 

in  pancreatic  cj'sts,  iii.  1060 
Aspirators,  v.  613 
Association,  anoci-,  vi.  150 

preparation  for  goiter  operation  bv, 
vi.  338 

bene-,  vi.  150 

fields  of  brain,  iii.  159 

noci-,  vi.  150,  158,  159 
Astasia-abasia  in  traumatic  hvsteria,  ii. 

775 
Asthenia,     death    from,     after    gastro- 
enterostomy, iii.  905 
Asthma,  thj'mic,  iii.  334 
Astragalus  and  calcaneum,  excision,  v. 
773 

dislocation,  total,  ii.  432 
true,  ii.  430 

excision,  v.  772 

fractures,  ii.  274;  vi.  ISS 
Athelia,  iii.  566 
Atheroma,  v.  91 

of  scalp,  iii.  35 

of  umbilicus,  iii.  736 
Atherosclerosis,  v.  91 
Athetosis,   resection  of  posterior  spinal 

nerve-roots  for,  vi.  262,  263,  265 
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Atlas 

Atlas,  dislocation  of,  from  axis,  ii.  874, 
876 
of  occiput  from,  ii.  874 
At  lee  (John  L.),  i.  63 
Atlee  (Washington  L.),  i.  63 
Atmocausis  in  hemophiha,  v.  215 

in  hemostasis,  v.  194 
Atonic  dilatation  of  stomach,  iii.  945 

dyspepsia,  gastric,  iii.  961 
Atony  of  bladder,  iv.  299-302 

of  stomach,  iii.  960 
Atresia  of  external  auditory  meatus,  iv. 
810 
of  pylorus,  congenital,  iii.  842 
of  vagina,  v.  381 
Atrophy  due  to  non-use,  pathologic  frac- 
tures in,  ii.  86 
hemifacial,  iii.  42 
in  tuberculosis  of  ankle,  ii.  348 
of  hip,  ii.  318 
of  joints,  ii.  312 
of  knee,  ii.  335 
muscular,  ii.  435 

chronic  synovitis  from,  ii.  301 
in  diseases  of  joints,  ii.  297 
in  fractures,  ii.  130 
ischemic,  ii.  436 
treatment,  ii.  437 
of  bladder,  iv.  297 
of  bone,  ii.  25 

x-rays  in,  v.  1163 
of  breast,  iii.  566 
of  cranial  bones,  iii.  42,  43 
of  kidney,  iv.  200 
of  thyroid  gland,  vi.  332 
optic   nerve,    as   symptoms   of   brain 
tumor,  iv.  940 
Attitude,  faulty,  ii.  494 

in  Pott's  disease,  ii.  473 
Auditory  cortex  of  brain,  iii.  158 

meatus,  external,  deformities,  diseases, 

and  injuries,  iv.  809-814 
nerve,  division  of,  v.  993-996 

for  persistent  otalgia,  vi.  706 
tinnitus  aurium,  v.  706 
injuries  and  diseases,  ii.  730 
intracranial  surgery,  v.  984 
operations  for  exposure  of,  hemor- 
rhage in,  V.  998 
tumors,  removal  of,  v.  992 
Auricles,  cervical,  iii.  280 

diseases  and  injuries,  iv.  806-809 
of   heart,  wounds,    causes   of  sudden 
arrest  of  heart  action  in,  v.  49 
Auriculotemporal  nerve,  exposing,  ii.  705 
Auscultation,  abdominal,  in  gynecologic 
examination,  v.  362 
in  aneurism,  v.  236 
in  diseases  of  joints,  ii.  298 
in  gastric  disease,  iii.  830 
Autecics,  vi.  33 
Autoclasis  of  tonsil,  iii.  455 
Autodrainage  in  tuberculous  peritonitis, 

vi.  102 
Auto-infection,  definition,  i.  548 


Bacteria 

Autoplastic  bandage,   Coffey's,  vi.  441, 
442 

operations  with  bone  in  chronic  osteo- 
myelitis, V.  739 
v/ith  soft  tissue  in  chronic  osteomye- 
litis, V.  738 
Autopsy,  legal  aspects,  v.  1188 
Autosite,  i.  819 

Autotransfusion  in  hemorrhage,  v.  196 
Avicenna,  i.  28 
Avulsion  of  limibs,  i.  892 

of  scalp,  i.  892;  iii.  21 
Axenfeld's    method    of    extirpation    of 

lachrymal  sac,  iv.  923 
Axilla,  care  of,  in  operations  for  carci- 
noma of  breast,  vi.  408,  409 
Axillary  aneurism,  v.  331,  332 

artery,  ligation  of,  v.  170,  687,  688,  690 

mammse,  iii.  565 

prolongation,  iii.  563 
Azoospermia,  .x-rays  as  cause,  v.  1173 
Azotorrhea   in   diagnosis   of   pancreatic 

disease,  iii.  1041 
Azygos  vein,  traumatic  rupture,  vi.  379 


Babcock's  operation  for  varicose  veins, 

V.  163 
Babe's  tubercles,  i.  532 
Babinski's  sign  in  traumatic  hysteria,  vi. 

255 
Baby  pulmotor,  vi.  944 
Bacelli-Montenovessi  operation  for  an- 
eurism, V.  251 
Bacelli's  treatment  of  tetanus,  i.  495 
Bacillary  dysentery,  iv.  1101 
Bacillemia  in  enteric  fever,  i.  135 
Bacillus  aerogenes  capsulatus,  i.  155,  526 

anthracis,  i.  503,  504 

coli  communis,  i.  235 

colon,  i.  235 

Ducre's,  i.  662  '> 

Frisch,  vi.  355 

fusiform,  i.  155 

gas,  i.  526 

mallei,  i.  512 

mortiferus,  i.  156 

of  malignant  edema,  i.  526 

of  tetanus,  i.  478-484 

of  tuberculosis,  i.  594,  596 
action  in  tissues,  i.  611 
in  blood  in  diagnosis  of  tuberculosis, 
i.  629 

pyocyaneus,  i.  236,  239 

typhoid,  virulence,  i.  162 

Welchii,  i.  155 
Back,  contusions,  i.  919 

draft,  injuries  from,  v.  1228 

injuries,  ii.  851 

round,  ii.  503,  504 

sprains,  ii.  851 
Backerbein,  ii.  578 
Bacteria,  elimination,  i.  153 

entrance,  into  healthy  tissues,  i.  150; 
vi.  23 
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Bacteria,  facultative,  i.  230 
infectious,  various  forms,  147 
in  gunshot  wounds,  iv.  992 
in  mixed  infections,  i.  155 
.  obligate,  i.  230 
of  putrefaction,  i.  618 
of  suppuration,  i.  229 
pyogenic,  secondary  infection  of  tuber- 
culous area,  i.  617 
Bacterial  hemolj^sins,  i.  157 
proteids,  i.  229,  231 
toxin,  i.  231 
Bacteriemia,  i.  120 
Bacterins,  vi.  35 

Bacteriologic  examination,  gynecologic, 
V.  373 
of  hands,  results  of,  v.  1199 
specimens,  v.  1202 
Bacteriolysins,  i.  171,  229;  vi.  35 
Bacterioprecipitins,  i.  176 
Bacterioproteins,  i.  158 
Bacterium  coli  commune,  i.  235 
prodigiosum,  i.  239 
pyocyaneum,  i.  236 
Bacteriuria,  iv.  310 
Baker's  excision  of  hip-joint,  v.  784 
Balanoposthitis,  syphilitic,  i.  683 
Baldwin's  artificial  vagina,  v.  382 
modification  of  Noble's  anastomat,  vi. 

536 
table,  iii.  1008 
Ball  valve  gall-stone,  iii.  1001 
Ballance  and  Edmunds'  stay-knot,  v.  663 
Ballance's  instruments  for  skin  grafting, 
iv.  839 
method  of  dividing  auditory  nerve,  v. 
996 
of  making  flap  in  mastoid  operation. 
Bench's  modification,  iv.  837 
operation  for  facial  paralysis,  vi.  250 
sign  in  rupture  of  spleen,  iii.  1090 
Ballenger's  septum  operation,  iii.  410 

swivel  knife,  iii.  411 
Bamboo  stretcher,  vi.  779 
Bandage,  v.  609 

Coffey's  autoplastic,  vi.  441,  442 
gelatin,  in  hemophilia,  v.  214 
gypsum,  in  plastic  surgery,  v.  891 
Martin's  elastic,  i.  253,  254 
plaster-of-Paris,  v.  609 

in  fractures,  ii.  117 
silicate  of  soda,  v.  610 
Bandaging,  gangrene  from,  i.  315 
Bandy-legs,  ii.  575 
Banti's  disease,  iii.  980,  1085;  vi.  622 
Barany's    test    for    integritv    of    static 

labyrinth,  vi.  699 
Bardenheuer's    method  of  extension  in 
fractures  of  extremities,  vi.  162- 
168 
of  ligating  innominate  artery,  v.  670 
splenopexy,  iii.  1092 
Barker's  flushing  gouge,  i.  623 

position  for  puncture  in  subarachnoid 
anesthesia,  v.  1098 


Sevan 
Bartholinitis,  v.  391 

gonorrheal,  iv.  533,  535 
Bartholin's  gland,  cyst  of,  v.  392 
Bartlett's  machine,  ii.  535,  536 

method  of  sterilizing  catgut,  v.  599 
silver  wire  in   abdominal  hernia,  vi. 
441 
in  wounds,  vi.  435 
Barton  (John  Rhea),  i.  62 
Basedow's  disease,  iii.  342,  344 
Base-line,  German,  iii.  169 

Reid's,  iii.  169 
Basicranial  teratoma,  i.  821 
Basophiles,  polynuclear,  i.  125 
Basophilia,  i.  130 

granular,  i.  123,  124 
Bassini's  operation  for  femoral  hernia, 
iv.  73 
for  radical  cure  of  hernia,  iv.  34 
of  inguinal  hernia,  iv.  66,  70 
Bath  for  infected  hand  and  forearm,  i. 
251 
sand-,  in  ulcer,  vi.  48 
Battleship  conditions  of  present  dav,  vi. 

751 
Baumann's  iodothyrin,  iii.  340 
Bayer's  tenotomy,  ii.  516 
Bazin's  disease,  ii.  645 
Beatson's  treatment  of  inoperable  can- 
cer, i.  811 
Bechterew's  disease,  ii.  355 
Beck's  artificial  vagina,  v.  382 
bismuth  paste,  vi.  41-45 

in  chronic  empyema  sinuses,  vi. 

381 
in  tuberculous  sinuses,  vi.  202 
operation  for  cranial  defects,  v.  748 
for  hj-pospadias,  iv.  498 
Bed,  fracture-,  ii.  232 

Gatch,  in  abdominal  surgerv,  vi.  431, 

432 
treatment  of  Pott's  disease,  ii.  482 
Bed-sores,  i.  333-337 
in  insane,  ii.  801,  806 
of  scalp,  iii.  24 

prevention,  in  spine  fractures,  ii.  S69 
Beebe's  serum  treatment  of  tetany,  v.  957 
Bees,  sting,  i.  537 

Behring's  views  on  tuberculin,  i.  604 
Bell  (Charles),  i.  67 
Bell's  palsv,  ii.  723-725 
Bellocq,  i.  40 
Bellocq's  cannula,  iii.  413 
Bene-association,  vi.  150 
Bennett's  fracture,  ii.  214-216 
Bensle3''s  fluid,  vi,  272 
Berger's  interscapulothoracic  ojieration, 
V.  834 
Littlewood's  modification,  vi.  922 
operation  for  femoral  hernia,  iv.  76 
Beri-beri  in  tropical  surgery,  iv.  1083 
Bettman's  method  of  ripening  cataract, 

iv.  873 
Bevan's  incision  for  operations  on  gall- 
bladder and  biliary  ducts,  iii.  1014 
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Sevan 
Bevan's  operation  for  undescended  tes- 
ticle, iv.  594 
for  varicocele,  iv.  613 
Beyea's    operation  for  gastroptosis,   iii. 

838 
Bezold's  abscess,  i,  259 
Bichlorid  of  mercury,  v.  592 
Bierhoff's  cystoscope,  iv.  283 
Bier's  hyperemia  in  bartholinitis,  v.  391 
in  cellulitis,  i.  246 
in  fractures,  ii.  139 
in  gonorrheal  arthritis,  vi.  201 
in  infections  of  breast,  vi.  404 
in  inflammation,  i.  220,  252;  vi.  31 
in  suppuration,  vi.  40 
in  tuberculosis,  i.  638 

of  ankle  and  joints,  ii.  316,  350 
in  tuberculous  abscess,  i.  283 
injection    of    blood    in    fractures,    ii. 

139 
method  of  amputating  leg  at  upper 
third,  V.  862 
of  venous  anesthesia,  v.  1081 
modification  of  Beyea's  operation  for 

gastroptosis,  iii.  840 
operation  for  osteomyelitis,  v.  740 
osteoplastic  amputation  of  leg,  vi.  924, 
925 
Bigelow  (Henry  J.),  i.  63 
Bigelow's  evacuator,  iv.  355 
lithotrite,  iv.  353,  354 
treatment  of  dislocation  of  hip,  ii.  423 
Bile,  formation,  in  liver,  iii.  969 
Bile-duct,  common,  cancer,  iii.  1007;  vi. 
133 
in  relation  to  gall-stones,  vi.  132 
operation,  iii.  1027,  1028 
drainage,  vi.  607 
gall-stones,  iii.  1000,  1001,  1023 

operation,  vi.  606 
operations,  iii.  1023 
stricture,  operations,  iii.  1028 
Bile-passages,  typhoid  infection,  v.  1109 
Bilharzia  hematobia,  i.  121 
Biliary  calculi,  x-ray  in  detecting,  v.  1155 
ducts,  absence,  iii.  992 
anomalies,  iii.  991 
carcinoma,  iii.  1005,  1008 
injuries,  iii.  994 
malformations,  iii.  991 
operations,  iii.  1008-1033 

incision,  vi.  602 
stricture,  from  gall-stones,  iii.  1004 
surgery,  iii.  987;  vi.  600 
tumors,  iii.  1005 
fistula,  i.  285,  289 

after  operations  on  gall-bladder  and 
biliary  ducts,  iii.  1032 
Ivmphatics,  vi.  501 
Billroth,  i.  70 

Billroth's  fatal  suture  angle,  iii.  931 
meningocele,  iii.  34 
mixture  as  anesthetic,  v.  1042 
partial  gastrectomy,  iii.  931 
Bimucous  fistula,  i.  285 


Blake 

Bircher's  operation  for  producing  arti- 
ficial esophagus,  vi.  467 
Bird's-eye  inclusions,  i.  810 
Birth  palsy,  iii.  97 

brachial,  ii.  738 
Bismuth  paste.  Beck's,  vi.  41-45 

in  chronic  empvema  sinuses,  vi. 

381 
in  tuberculous  sinuses,  vi.  202 
Bites  and  stings,  i.  537,  539,  542 

wounds,  in  naval  surgery,  vi.  751 
on  lips,  iii.  634 
Black  tongue,  iii.  672 
Bladder,  absence,  iv.  293 
atony,  iv.  299-302 
atrophy,  iv.  297 
calculi  in,  x-rays  in,  v.  1154 
catheterization,  in  female,  v.  377 
contusion,  iv.  327 
diseases,  diagnosis,  iv.  278 
distended,  cysts  of  ovarv  and,  v.  567 
diverticulum,  iv.  293,  295 
exstrophy,  iv.  298 
extirpation,  in  tumors,  iv.  324 
fistula,  i.  290;  iv.  331,  3.32;  v.  368,  448 
foreign  bodies  in,  iv.  326,  327 
gunshot  wounds,  iv.  1012 
hematuria,  iv.  320 

hernia,  iv.  80, 325,  .326;  vi.  805, 811, 812 
hypertrophy,  iv.  296,  543 
imitation,  iv.  292 

in  gynecologic  examination,  v.  368 
inability  to  empty,  after  operation,  v. 

653 
inflammation.     See  Cystitis. 
injuries,  iv.  327 

in  ovariotomy,  v.  573 

in  pelvis  fracture,  ii.  221 
malformations,  iv.  293 
multiple,  iv.  293 
neck,  contracture,  vi.  674,  675 
paralysis,  and  atonj'  of  bladder,  iv.  302 
phantom,  iv.  292 
precipitate,  iv.  293 
repair,  i.  408 
rupture,  iv.  328-330 

in  fractures  of  pelvis,  ii.  221 
sacculated,  iv.  293,  295 
stammering,  iv.  301 
stone  in,  iv.  335-371;  vi.  666,  667 

influence  of  race,  sex,  age,  iv.  1148 
supernumerary,  iv.  293 
surgery,  iv.  272 
symptoms  in  fractures  of  spine,  ii.  863, 

869 
transplantation  of  ureter  into,  iv.  265 
in  radical  operation  for  carci- 
noma of  uterus,  iv.  870 
tuberculosis,  iv.  316 
tumors,  iv.  321 

electric  desiccation  for,  vi.  139 
ulcer,  simple,  iv.  310 
wound,  iv.  328 
Blake's  operation  for  umbilical  hernia,  iv. 
90 
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Blanket 

Blanket  splint,  vi.  766 

Blast  concussion  in  naval  warfare,   iv. 

1057 
Blastem,  i.  350 
Blastomycosis,  ii.  648-650 

of  neck,  iii.  307 

of  vertebree,  vi.  259 
Bleeder's  joints,  ii.  362 
Blepharoplasty,  iv.  919-921 
Blind  boil,  i.  257;  ii.  621 

fistula,  i.  288,  289 
Blind-spot,  vi.  726,  727 
Blizard,  i.  67 
Block  dissection  of  lymphatics  in  radical 

operation  for  carcinoma  of  tongue,  \a. 

411 
Blocking  of  nerves  in  amjautations,   v. 

802,  1056 
Blood,  alterations,  in  syphilis,  i.  689 

changes  in  morphology  after  hemor- 
rhage, V.  177 

course  of,  in  aneurism,  v.  224 

cryoscopy,  iv.  173 

in  surgical  diseases  of  kidney,  iv.  194 

effect  of  anesthesia  on,  v.  1009,  1021 

examination,  i.  110-144 

in  diagnosis  of  carcinoma,  vi.  401 

of  gastric  disease,  iii.  834 
prior  to  operation,  v.  622 

in  inflammation,  i.  195 

in  urine,  iv.  178 

in  diseases  of  kidney,  iv.  191 

injection  in  fractures,  ii.  139 

opsonins,  in  inflammation,  i.  221,  222 
■    regeneration  of,  v.  178 

rotten,  definition,  i.  547 

transfusion  of,  direct,  v.  615-618 

tubercle  bacilli  in,  i.  629 
Blood-cells  of  inflammation,  i.  201 
Blood-clots,  absorption,  i.  382 

healing  under,  i.  377 
Blood-corpuscles,  red,  i.  121-124 

white.     See  Leukocytes. 
Blood-cysts  of  neck,  iii.  284 

of  spleen,  iii.  1079 

retroperitoneal,  iii.  761 
Bloodless  method  of  reduction  of  con- 
genital dislocation  of  hip,  ii.  532 
Blood-plaques,  i.  131 
Blood-poisoning,  i.  546,  556,  569 
Blood-pressure,  i.  84,  93-108 

control,  in  operations  on  neck,  iii.  329 

effects    of    intravenous    injections    of 
hypophyseal  extracts  on,  vi.  281 

test  in  endo-aneurismorrhaphy,  v.  273 
Blood-supply    of    vermiform    appendix, 

vi.  541 
Blood-test,  Williamson's,  i.  120 
Blood-tumor  of  am-icle,  iv.  807 

diseases,  i.  768 
Blood-vessels,  anastomosis  of,  v.  883 

cerebral,  injuries  and  diseases,  iii.  199 

contusions,  i.  915 

diseases,  influence,  on  surgical  prog- 
nosis, V.  620 


Bone 

Elood-vessels   in    granulation   tissue,    i. 

368 
injuries,   from  wounds  of  thorax,  iii. 
518 

in  dislocations,  ii.  379 

repair  after,  i.  395 
ligation,  healing  after,  i.  396 
of  neck,  wounds,  iii.  310 
of  scalp,  affections,  iii.  25 
syphilis,  i.  712 
thrombosis,  i.  424 
tuberculosis,  i.  649 
wounds,  in  naval  surgerv,  vi.  773 

of  wall,  i.  395 

severing,  i.  395 
Blue  light  in  ulcer,  vi.  49 

pus,  i.  239 
Boba,  iv.  1134 
Bobbs,  i.  63 

Boeckel's  excision  of  wrist-joint,  v.  782 
operation    to    gain    access    to    naso- 
pharynx, V.  760 
Boerhaave,  i.  36 
Boil,  i.  256,  257,  260;  ii.  620,  621 
date,  vi.  790 
Delhi,  iv.  1130,  1131 
gum-,  iii.  638,  643 
Boiling  water,   injection,   in  goiter,    vi. 

340 
Bone,  abscess,  bone-cavitv  filling  in,  v. 
744 

cavity  from,  ii.  42,  43 

in  osteomyelitis,  ii.  31,  42 

tuberculous,  ii.  43 

.T-rays  in,  v.  1162 
atrophy,  ii.  25 

a;-raj's  in,  v.' 1163 
benign  tumors,  fractures  in,  ii.  84 
blister,  v.  1161,  1162 
carcinoma,  ii.  72 

fracture  associated  with,  ii.  84 
cavities,  closing,  i.  377,  395 
chips  for  bone-cavity  filling,  v.  742 
chondroma,  ii.  68 
congenital  defects,  ii.  21 
contusions,  i.  914 
corpuscles,  ii.  IS 
cortical,  necrosis  of,  in  osteomyelitis, 

ii.  31 
cranial,  diseases.     See  Cranial  hones. 
cysts,  ii.  72 

fractures  from,  vi.  160 

.r-rays  in,  v.  1158 
diseaso^s,  ii.  17-74 

.r-ray  in,  v.  1156;  vi.  1005.  1007 
echinococcus  cysts,  fracture  from,  ii. 
84 

disease,  i.  876,  S7S 
excision,  v.  753 
fibroma,  ii.  67 
fistula,  i.  290 
furuuculosis,  ii.  29 
giant-cell  sarcoma,  ii.  70 

.r-rays  in,  v.  1169 
hypertrophy,  ii.  26 
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Bone 

Bone,  infection  of,  in  typhoid  fever,  v. 
1111-1113 
inflammation,  i.  211 
inflammatory     processes,     pathologic 

fractm-es  associated  with,  ii.  84 
injm-ies,  in  dislocations,  ii.  379 
long,  lengthening,  vi.  932 
normal  ossification,  i.  583 
osteotomy  of,  v.  748 
resection   of,    osteotomy   combined 

with,  vi.  907 
tuberculous  abscess,  i.  285 
malignant  tumors,  ii.  67,  71 
membranous,  ii.  17 
myeloma,  ii.  71 
necrosis,  ii.  26,  27 

bone-cavity  filling  in,  v.  744 
of  head  in]  newborn,  injuries,  iii.  94, 

95 
operations  on,  v.  732;  vi.  898 
repair,  i.  391,  392 
resection,  v.  753 

for  malignant  tumors,  v.  745 
rider's,  ii.  439,  445    y 
sarcoma,  ii.  69-71 

fracture  associated  with,  ii.  84 
a;-rays  in,  v.  1169,  1170 
syphilis,  i.  709;  ii.  46-.50    _ 
pathologic  fracture  in,  ii.  85 
a;-rays  in,  v.  1160,  1161 
transplantation  of,  vi.  898 

in  chronic  osteomyelitis,  v.  740 
tuberculosis,  i.  658;  ii.  43-45 
bone-cavity  filling,  v.  744 
pathologic  fracture  in,  ii.  85 
a;-rays  in,  v.  1158 
tuberculous  abscess,  ii.  43 
"tumors,  ii.  66,  67 

aseptic  bone-cavity  filling  after  re- 
moval, V.  744 
conservative  operations,  vi.  900 
fractures  associated  with,  ii.  84 
rc-ray  examination,  ii.  20 
Bone-cavity  filling,  aseptic,  v.  742;  vi. 

900 
Bone-cells,  true,  ii.  18 
Bone-grafting,  vi.  898 

in  osteomyelitis,  v.  740 
Bone-plates  in  compound  fractures,  vi. 
162 
in  simple  fractures,  vi.  176 
Bone-set,  vi.  33 

Bonet's  enucleation  of  eyeball,  iv.  901 
Bony  tumors,  i.  744 
Borelli,  i.  36 
Boric  acid,  v.  595 
Bosworth's  speculum,  iii.  402 

tongue  depressor,  iii.  402 
Bot-flies,  bites  and  stings,  i.  539 
Bothriocephalus  latus,  i.  142 
infection,  anemia,  i.  117 
Bottini's  operation  for  cancer  of  pros- 
tate, iv.  462 
for  prostatic  hypertrophy,  iv.  430 
Bottle  operation  for  hydrocele,  iv.  607 

VOL.  VI — 68 


Brain 

Bouchon,  V.  103 

Bougard's  paste  in  epithelioma,  vi.  239 

Bougie  in  stricture  of  urethra,  iv.  553, 

556 
Bougie's  arteriorrhaphy,  v,  129 
Boutonniere,  iv.  365 
Bovine  tuberculosis,  human  tuberculosis 

and,  relation,  vi.  104 
Bowditch  (Henry  J.),  i.  63 
Bowlegs,  ii.  57.5-578 
treatment,  vi.  229 
/3-oxybutyric  acid  in  urine,  iv.  180 
Brachial  artery,  compression,  for  hemos- 
tasis,  V.  188 

ligation,  v.  691,  692 
birth  palsies,  ii.  738 
paralysis,  ii.  732-736;  vi.  251 
plexus,  anesthesia  paralysis,  ii.  738 

injuries  and  diseases,  ii.  732 
rhinoplasty,  v.  908 
Bradford's  apparatus  in  congenital  dis- 
location of  hip,  vi.  226,  228 
Brain,  iii.  149 

abscess,  i.  259;  iii.  174-180 

drainage,  i.  885 

in  otitis  media,  iv.  844,  847 

pathology,  ii.  663 

tuberculous,  i.  285 
actinomycosis,  i.  522 
amebic  abscess,  vi.  796 
and  splanchnic  area,  relation,  i.  83 
aneurism,  iii.  218 
angioma,  iii.  221 
arteries,  iii.  151 
association  fields,  iii.  159 
auditory  cortex,  iii.  158 
blood-supply,  iii.  151 
blood-vessels,    injuries    and    diseases, 

iii.  199 
carcinoma,  iii.  221 

pathology,  ii.  670 
changes  in  epilspsy,  ii.  673 
cholesteatoma,  iii.  221 

pathology,  ii.  669 
circulation,  iii.  151,  1.53 
compression,  iii.  182,  188-197 
concussion,  iii.  182,  183 
contusion,  iii.  182,  186 
cortical  areas,  in  speech,  iii.  159 
cysts,  iii.  221 

decompression  of,  iii.  233,  275 
dermoid  cysts,  pathology,  ii.  670 
development,  iii.  149 
diseases,  diagnosis,  regional,  iii.  163 

sequels,  iii.  241 

symptoms,  iii.  159-163 
dura  of,  dermoids,  i.  823 

tuberculosis,  i.  649 
echinococcus  disease,  i.  876 
embolism,  iii.  218 
emulsion  in  tetanus,  i.  497 
endothelioma,  iii.  221 
excitomotor  cortex,  iii.  155 
fibroma,  iii.  221 

pathology,  ii.  669 
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Brain 
Brain,  fibrosarcoma,  iii.  221 
frontal  lobe,  diseases,  iii.  164 

tumors,  symptoms,  iii.  226 
frontopetal,  iii.  151 
fungus,  iii.  241 
glioma,  i.  764;  iii.  221 

pathology,  ii.  670 
gliosarcoma,  iii.  221 
gustatory  area,  iii.  159 
hemorrhage  in,  iii.  199 

pathology,  ii.  653 
hereditary  syphilis,  i.  724 
hernia,  iii.  241 
inflammation,  iii.  173 
Hpoma,  iii.  221 

pathology,  ii.  670 
localization  of  function,  iii.  154 
lymph  circulation,  iii.  152 
mesial  surface,  tumors,  iii.  226 
myxoma,  iii.  221 

nervous  tissue,  regeneration,  i.  397 
occipital  lobe,  diseases,  iii.  165 
tumors,  symptoms,  iii.  226 
occipitopetal  iii.  151 
olfactory  cortex,  iii.  158 
osteoma,  iii.  221 
osteosarcoma,  pathology,  ii.  666 
parietal  lobe,  diseases,  iii.  165 

tumors,  symptoms,  iii.  225 
postcentral  convolutions,  tumors,  iii. 

225 
psammoma,  iii.  221 

pathology,  ii.  669 
relation  to  skull,  iii.  151 
sarcoma,  pathology,  ii.  665,  666 
sensorimotor  pathways,  diseases,  diag- 
nosis, iii.  164 
sensory  field,  iii.  157 
syphilis,  i.  717 

pathology,  ii.  672 
syphiloma,  iii.  220 
temporal  lobe,  diseases,  iii.  166 
tumors,  SA^mptoms,  iii.  226 
teratoma,  iii.  221 
thrombosis,  iii.  218 
tuberculoma,  iii.  220 
tuberculosis,  i.  649 

diagnosis,  i.  627 

pathology,  ii.  671 
tumor,  iii.  220-241 

choked  disk  in,  iv.  937-941 

pathology,  ii.  665 

x-rays  in,  vi.  1012 
vasomotor  nerves,  iii.  152 
veins,  iii.  152 
visual  cortex,  iii.  158 

pathway,  diseases,  iii.  165 

word  center,  iii.  159 
wounds,  drainage,  i.  885 

imbecility  after,  iii.  255 

insanity  after,  iii.  255,  256 

psychoses  after,  iii.  253,  254 

sequels,  iii.  241 
writing  center,  iii.  159 
Brainard  (D),  i.  62 


Breast 

Brain-cells,  exhaustion,  from  trauma  of 

various  parts  of  body  under  inhala- 
tion anesthesia,  cause,  vi.  152 
in  shock,  vi.  146 
Braine's  ether  inhaler,  v.  1032 
Branchial  clefts,  iii.  614 

carcinoma,  vi.  319 
cysts  of  neck,  iii.  277,  284 
dermoids  of  neck,  iii.  284 
fistula,  i.  288 

of  neck,  iii.  277,  281,  282;  \-i.  317 
Brasdor's  operation  for  aneurism,  v.  256 
principle  in   ligation  of  aneurism   of 

thoracic  aorta,  v.  314 
Brasdor-Wardrop  principle  for  cure  of 

aneurisms  of  arch  of  aorta,  v.  314 
Brashear,  i.  63 

Brat-Schmieden    apparatus    for    giA'ing 
anesthesia     in     differential     pressure 
chambers,  vi.  959 
Brauer's    apparatus    for    operations    on 

thorax,  vi.  956,  957 
operation  for  adhesive  pericarditis,  v. 

37 
Breast,  abnormal  involution,  iii.  568,  570 
abscess,  i.  265 

Bier's  hyperemia  in,  vi.  404,  405 

tuberculous,  i.  285 
absence,  iii.  565 
accessory,  i.  806 
actinomycosis,  iii.  574 
adenocarcinoma,  iii.  590 
adenofibroma,  iii.  580 

in  male,  iii.  611 
anatomy,  iii.  563 
angioma,  iii.  575 

in  male,  iii.  611 
anomalies,  congenital,  iii.  565 
atrophy,  iii.  566 
axillary,  iii.  565 
blood-supply,  iii.  564 
caked,  iii.  573 
calcification,  iii.  577 
cancer  cysts,  iii.  592 
carcinoma,  iii.  584;  vi.  401 

influence  of  race,  sex,  and  age  in,  iv. 
1156 
chancre,  i.  687 
chicken,  ii.  508 

in  rickets,  i.  588 
contusions,  iii.  575 
cystadenoma,  iii.  568.  570 
cystic  adenoma,  iii.  580 

disease,  iii.  568,  570 
cysts,  iii.  580-583 

in  male,  iii.  611 
echinococcus  disease,  i.  875;  iii.  583 
elephantiasis,  treatment,  ii.  602 
enchondroma,  in  male,  iii.  611 
fibro-adenoma,  iii.  577 

in  male,  iii.  611 
foreign  bodies,  iii.  575 
functional  disturbances,  iii.  571 
galactocelo,  iii.  571 

in  male,  iii.  611 
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Breast 

Breast,  hydatid  disease,  i.  875;  iii:  583 
hypertrophy,  iii.  566-570 

in  male,  iii.  610 
infections.  Bier's  hyperemia  in,  vi.  404 
irritable,  iii.  572 
lipoma,  iii.  576 

in  male,  iii.  611 
mastitis,  in  male,  iii.  610 
moles,  iii.  576 
myxoma,  iii.  578,  579 
nerve  supply,  iii.  565 
neurosis,  iii.  572 
nevus,  iii.  575 
operations  on,  local  anesthesia  in,  v. 

1070 
papilloma,  iii.  576 
in  male,  iii.  611 
pigeon-,  ii.  508 
rests  associated,  i.  806 
sarcoma,  iii.  583,  584 
in  male,  iii.  611 
trauma  in  relation,  vi.  128,  129 
senile    parenchymatous    hypertrophy, 

yi.  402 
skin,  diseases,  iii.  571 
structure,  iii.  564 
supernumerary,  iii.  565 
surgery,  iii.  563;  vi.  401 

in  male,  iii.  610 
syphilis,  i.  715 
tuberculosis,  i.  652 
tumors,  iii.  575,  577 
wounds,  iii.  575 
Bremer's  test  for  diabetic  blood,  i.  120 

cystoscope,  iv.  283 
Brewer's  closure  of  arterial  wounds,  v. 
139 
empyema  drainage-tube,  vi.  383 
method  of  aspiration  drainage  in  em- 
pyema, vi.  383 
modification  of  Gluck's  laryngectomv, 

vi.  370 
tube  for  transfusion  of  blood,  v.  618 
Briau  and  Jaboulay's  circular  arterior- 

rhaphy,  v.  132 
Bridge,  Gaskell's,  v.  47 
Bridge-splint,  Carter's,  vi.  354 
Bridle  stricture  of  urethra,  iv.  540 
Brigade,  equipment,  iv.  9.51 
Bright's  disease,  eclampsia  from,  vi.  659 
gangrene  and,  i.  324 
surgery,  iv.  240 
Brittleness  of  nails,  ii.  651 
Broad  ligaments,  cysts,  v.  561 

surgery,  v.  5.50;  vi.  812 
Broadbent's  sign  in  pericarditis,  v.  37 
Broca's  clot  in  aneurism,  v.  228,  229 

sac,  V.  388 
Brodie  (B.  C),  i.  67 
Brodie's  abscess,  i.  285;  ii.  34 
Bronchi,  foreign  bodies  in,  vi.  375 
repair,  i.  405 
syphilis,  i.  709 
Bronchiectasis,  iii.  541,  542 
treatment,  vi.  389 


Burns 

Bronchopulmonary  septicemia  in  laryn- 
gectomy, vi.  370 
Bronchoscope,  Killian's,  iii.  464 
Bronchoscopy,  iii.  464;  vi.  364 
Bronchus,  foreign  bodies,  iii.  472,  474 
Brood-capsules,  i.  871 
Brophy's  operation  for  cleft  palate,  iii. 

623 
Brown's  cystoscope,  iv.  284 
Bruit,  aneurismal,  v.  236 

d'  airain  in  perigastric  abscess,  iii.  867 

de  piaulement,  iv.  929 

mill-wheel,  v.  55 

Nietert's,  v.  55 

water-wheel,  v.  55 
Briinings'  dilator  for  cardia,  vi.  465 

extensible  forceps,  vi.  461 
tube,  vi.  460 

panelectroscope,  vi.  460 
Bruns'  excision  of  elbow-joint,  v.  780 

medium,  vi.  1019 

method    of    advancement    of    rectus 
tendon  in  strabismus,  iv.  899 
Brush  burn,  i.  879,  889 
Bryant's   mediastinal   thoracotomy,    iii. 
557,  558        _      _ 

method  of  aspiration  drainage  in  em- 
pyema, vi.  382 
of  dividing  auditory  nerve,  v.  995 

triangle,  ii.  226 
Bubo,  i.  276-280 

chancroidal,  i.  278,  669 

in  chancroid,  i.  666,  673 
Bubonic  plague,  bacteriology  of  blood, 
i.  120 
surgery,  v.  1136 
Bubonocele,  iv.  54 
Buccal  cavity,  wounds,  i.  899 

epithelium,  inclusions,  in  hypophysis, 
vi.  276 

nerve,  exposing,  ii.  709 
Buck  (Gurdon),  i.  63 
Buck's  extension  in  fractures  of  femur,  ii. 

244,  245 
Buffy  coat  of  clot  of  blood,  i.  112 
Bullet  wounds  of  spine,  ii.  880 

of  spleen,  treatment,  vi.  620 
Bullets,  composition,  i.  896 

in  heart,  v.  75 

velocity,  in  gunshot  wounds,  i.  896 
Bunge's  aperiosteal  amputation  of  leg, 

vi.  927  _ 
Bunion,  ii.  466 

Mayo's  operation  for,  vi.  904 
Burdach's  tract,  fibers  of,  ii.  817 
Burmeister's  method  of  sterilizing  catgut, 

V.  599 
Burns,  ii.  623,  624;  v.  1228,  1229 

blood  changes,  i.  134 

brush,  i.  879,  889 

cancer  and,  vi.  127 

deformities  of  nose  from,  iii.  406 
of  skin  from,  v.  900 

from  electricity,  first  care,  vi.  949c 

in  naval  welfare,  iv.  1053,  1056;  vi.  774 
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Burns  of  abdominal  wall,  iii.  737 
of  chest,  iii.  515 

of  conjunctiva,  treatment,  iv.  887 
of  cornea,  treatment,  iv.  887 
of  face,  deformities  after,  iii.  630 
of  larynx  and  trachea,  iii.  469 
of  lips,  deformities  after,  iii.  630 
of  tongue,  iii.  659  ' 

radium,  healing  of  tissue  after,  i.  379 
a;-ray,  vi.  20 

healing  of  tissue  after,  i.  379 

Burrow's  blepharoplasty,  iv.  920 

Burrs,  Hudson's,  v.  997 

Bursa,  diseases,  ii.  465;  vi.  212-216 
surgery,  ii.  465 
tuberculosis,  i.  658 
tumors,  ii.  468 

Bursitis,  ii.  465-468;  vi.  212-216 
postcalcaneal,  ii.  .561 
subacromial,  x-rays  in,  vi.  1012 
syphilitic,  i.  712 

Busch's  theory  of  mechanism  of  strangu- 
lated hernia,  iv.  42 

Business   considerations  of  surgeon,   v. 
1195 

Buttock,  aneurism  of,  v.  340 

Button  de  chemise,  v.  1113 

Buttonhole  operation  for  urethral  stric- 
ture, iv.  570 

Buxton's  ratchet  pattern  gag,  v.  1017 


Cabot's  searcher,  iv.  342 

wire  splint,  vi.  765 
Cachectic  splenic  anemia,  \'i.  623 
Cachexia,  cancerous,  vi.  128 

hj'pophyseopriva,  vi.  280,  281 
Cadaverin,  i.  229 
Caked  breast,  iii.  573 
Calcaneum,  excision  of,  v.  771 
Calcification  of  breast,  iii.  577 
of  cartilage,  ii.  19 
provisional,  line,  i.  585 
Calcium  chlorid  in  aneurism,  v.  249 
in  hemophilia,  v.  215 
in  internal  hemorrhage,  v.  204 
metabolism,    parathvroids   and,   rela- 
tion, vi.  346,  347  ' 
salts  in  tetany,  vi.  351 
tetany  and,  relation,  vi.  346 
Calculus  in  ureter,  iv.  233,  250,  252 
appendicitis  and,  iv.  768 
in  vermiform  appendix,  iv.  742 
of  lung,  vi.  392 
of  seminal .  vesicles,  iv.  627 
prostatic,  iv.  384-387 
renal,  iv.  233-236;  vi.  653,  654 
appendicitis  and,  iv.  770 
influence  of  race,  sex,  age,  iv.  1149 
salivary,  iii.  323 
urethral,  iv.  509 
vesical,  iv.  335-371;  vi.  666,  667 

influence  of  race,  sex,  age,  iv.  1148 
.T-ray  in  detecting,  v.  1153-1155 
Callosity,  ii.  628 


Carcinoma 
Callous  ring,  i.  294 
Callus  in  fractures,  ii.  107 

temporary,  ii.  105 
Color,  i.  183 

Caloric  test  for  integrity  of  static  laby- 
rinth, vi.  699 
Calot's  method  of  treatment  of  Pott's 

disease,  vi.  217 
Cammidge's  reaction,  iii.  1042 

in  chronic  pancreatitis,  at.  614 

test,  iv.  181 
Camp  gangrene,  i.  343 

medical  service  in,  iv.  957 
Canaliculus,  dilatation,  iv.  922 

slitting,  iv.  922 
Cancer.     See  Carcir^oma. 
Cancer-a-deux,  i.  803 
Canceroderms,  i.  804 
Cancerous  cachexia,  vi.  128 
Cancroid  ulcer,  i.  303 
Cancrum  oris,  i.  344;  iii.  634 
Canister-wounds,  iv.  973 
Cannula,  Bellocq's,  iii.  413 

Crile's,  v.  617 

permanent,  iii.  783 

tracheal,  iii.  501 
Canthoplasty,  iv.  917 
Canthotomy,  iv.  918 
Cap  rectale,  iv.  377 
Capillaries,  anatomy,  ii.  584 
Capillary  hemorrhage,  v.  180 

hemorrhoids,  iii.  143 
Capitonnage  in  hydronephrosis,  iv.  244 
Capsula  interna,  iii.  157 

propria  of  parathyroids,  iii.  340 
of  thjToid  gland,  iii.  338 
Capsule,  Glisson's,  iii.  968 

internal,  diseases  of,  iii.  167 

of  kidnej',  splitting,  iv.  257 

suprarenal,  tumors,  vi.  120 
Caput  distortum,  iii.  285 

rnedusEe,  iii.  981;  v.  155 

obstipum,  iii.  285 

succedaneum,  iii.  91 
Carbolic  acid,  v.  594 
gangrene,  i.  338 
in  anthrax,  i.  509 
in  hemorrhoids,  iv.  150 
in  hj^drocele,  iv.  605 
in  tetanus,  i.  495 
Carbon  dioxid,  asphyxiation,  v.  945 

snow  in  lupus  erythematosus,  vi.  240 
in  nevus,  vi.  237 

monoxid,  asphyxiation,  v.  946 
hemoglobin,  i.  116 
Carbuncle,  i.  257-259:  ii.  621,  622 

of  scalp,  iii.  24 
Carcinoma,  i.  793-812;  vi.  126 

burns  and,  vi.  127 

cause,  vi.  126,  134 

cysts  of  breast,  iii.  592 

electric  desiccation  for,  vi.  139 

en  cuirasse,  ii.  640;  iii.  595 

etiology,  vi.  855 

fulgiu'ation  foi",  vi.  140 
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Carcinoma 

Carcinoma,  green,  i.  754 

influence  of  race,  sex,  and  age  in,  iv. 

1155 
Jeukocytosis,  i.  138 
mouse,  eosin  and  selenium  in,  vi.  143 
nasal,  iii.  422 

of  abdominal  wall,  iii.  731,  vi.  445 
of  ampulla  of  Vater,  vi.  133 
of  biliary  ducts,  iii.  1005,  1008 
of  bone,  ii.  72 

fracture  associated  with,  ii.  84 
of  brain,  iii.  221 

pathology,  ii.  670 
of  branchial  cleft,  vi.  319 
of  breast,  iii.  584-609;  vi.  401-410  _ 

influence  of  race,  age,  and  sex  in,  iv. 
1156 

lymphedema  in,  treatment,  vi.  233, 
234     _ 

trauma  in  relation,  vi.  128,  129 
of  cervix  uteri,  trauma  in  relation,  vi. 

130 
of  colon,  iv.  696,  697 
of  common  bile-diet,  iii.  1007;  vi.  133 

operation,  iii.  1027,  1028 
of  cranial  bones,  iii.  58 
of  esophagus  as  cause  of  stenosis,  iii. 

809,  811 
of  Fallopian  tube,  vi.  130 
of  gall-bladder,  iii.  1005,  1006,  1007 

in  relation  to  gall-stones,  vi.  132 
of  hepatic  ducts,  vi.  133 
of  jaws,  iii.  648 
of  kidney,  iv.  244 
of  larynx,  iii.  492,  496 

laryngectomy  in,  vi.  368 
of  lip,  trauma  in  relation,  vi.  129 

treatment,  radical,  vi.  411 
of  liver,  iii.  984,  985 
of  lung,  vi.  392,  393 
of  lymph-nodes,  ii.  615 
of  mecliastinum,  iii.  548 
of  nasopharynx,  iii.  445 
of  neck,  iii.  321 
of  ovary,  i.  840,  842;  v.  564;  vi.  130, 

879 
of  pancreas,  iii.  1062;  vi.  617 

Courvoisier's  law,  iii.  1063 

pigmentation     of     skin     associated 
with,  i.  761 
of  penis,  iv.  485-487 

influence  of  race,  sex,  age,  iv.  1157 
of  peritoneum,  iii.  748 
of  pleura,  iii.  537 

of  prostate,  iv.  453-468;  vi.  690,  691 
of  rectum,  iv.  154-165;  vi.  628,  630- 
632 

examination  of  inguinal  glands,  iv. 
112 
of  scalp,  iii.  39 
of  scrotum,  iv.  600 
of  skin,  ii.  637-641 
of  spine,  ii.  833 

pathology,  ii.  679 
of  splenic  flexure,  iv.  698,  699 


Carrel 

Carcinoma  of  stomach,  iii.  914-944 
Cuneo's  op(!rtition,  vi.  495 
digestion  kmkocytosis,  i.  138 
gastrectomy,     bearing     of     gastric 

lymphatic  system  on,  vi.  492 
influence  of  race,  sex,  and  age  in,  iv. 
11.58 
of  suprarenal  glands,  iv.  270 
of  testis,  iv.  624 
of  thoracic  wall,  iii.  526 
of  thyroid,  iii.  389,  390;  vi.  333,  341 
of  tongue,  iii.  685-701 

treatment,  radical,  vi.  411 
of  umbihcus,  iii.  736;  vi.  446 
of  urethra,  iv.  521 
of  uterus,  v.  530-538;  vi.  855-872 
influence  of  race,  sex,  and  age  in,  iv. 
1157 
of  vagina,  v.  412,  413 
of  vermiform  appendix,  vi.  578 
of  vulva,  V.  406 

trauma  in  relation,  vi.  129,  130 
pathology,  vi.  126 
pitch,  vi.  127 
problem,  position,  vi.  134 
sepsis  and,  vi.  128 
soot,  vi.  127 
tar,  vi.  127 

trauma  in  relation,  vi.  128 
a;-ray,  vi.  127 
x-rays  in,  v.  1176 
Cardiac  vertebrae,  v.  42 
Cardial  portion  of  esophagus,  resection, 

in  Sauerbruch's  chamber,  vi.  472 
Cardiocentesis,  accidental,  v.  29 
Cardiolysis  for  adhesive  pericarditis,  v. 

37 
Cardiorrhaphy  in  wounds  of  heart,  v.  68 
Cardioschesis,  v.  37 
Cardiospasm,  iii.  802-804;  vi.  465,  466 
Cardiosymphysis,  v.  36 
Caries,  ii.  26,  27. 

bone-cavity  filling  in,  v.  744 
dental",  iii.  636 
of  spine,  ii.  469 

syphilitic,  pathology,  ii.  682 
sicca,  x-rays  in,  v.  1158 
Carnes'  artificial  arm,  vi.  918-921 
Carnochan,  i.  63 
Carnochan's    operation    for    trigeminal 

neuralgia,  ii.  702 
Carnot's  solution  in  hemorrhage,  v.  205 
Carotid  aneurism,  v.  318-326 

artery,   common,   compression  of,   for 
hemostasis,  v.  188 
external,  ligation  of,  v.  674;  vi.  319 
internal,  ligation  of,  v.  682 
wounds,  iii.  310 
gland,  iii.  307 
tumors,  iii.  308 
Carpal  bones.     See  Wrist. 
Carpometacarpal  joints,  dislocations,  ii. 

414 
Carrel's  circular  arteriorrhaphy,  v.  133 
partial  venous  transplantation,  v.  137 
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Carrying 

Carrying  angle,  ii.  182 
Carter's  bridge-splint,  vi.  354 
Cartilage,  conjugal,  ii.  95 

costal,  dislocation,  vi.  178 
fractures,  ii.  162 
progressive  necrosis,  vi.  379 
tumors,  iii.  524;  vi.  380 

dislocation,  traumatism  of  joints  from, 
pathology,  ii.  282 

epiphyseal,  ii.  95 

grafts  in  joint  resections,  vi.  904 

hypertrophied  layer,  ii.  18 

injuries,  in  dislocations,  ii.  379 

laryngeal,  dislocations,  iii.  471 

line  of  provisional  calcification,  ii.  19 

loose,  ii.  371,  372 

pepper-pot,  ii.  285 

proliferating  layer,  ii.  19 

provisional   zone   of    calcification,    ii. 
19 

repair,  i.  384 

semilunar,  of  knee,  dislocation,  ii.  372, 
373 

slipping,  ii.  372 

tarsal,  iv.  858 

thyroid,  dislocation,  iii.  471 

transformation,  into  bone,  ii.  18 
Caruncle,  lachr>'mal,  iv.  860 

urethral,  in  female,  v.  402 
Caseous  pus,  i.  239 
Castellani's  treatment  of  elephantiasis, 

■vi.  797 
Castration,  iv.  624 

enlargement  of  hypophysis  after,  vi. 
■      284 
Cataract,  after-,  operation  for,  iv.  873 

congenital,  operations  on,  iv.  875,  876 

cortical,  iv.  865 

lamellar,  iv.  875 

membranous,  iv.  874 

nuclear,  iv.  865 

radical  operation,  vi.  711-717 

secondary  opei'ation  for,  iv.  873 

senile,  operations  for,  iv.  865-873 

soft,  operations  on,  iv.  875,  876 

traumatic,  treatment,  iv.  876 

zonular,  iv.  875 
Catarrh,  chronic  cervical,  v.  464;  vi.  821 
Catarrhal  appendicitis,  vi.  560 
Catches  in  loose  bodies  in  joints,  ii.  372 
Catgut,  V.  598 

bougies,  von  Hacker's  method  of  in- 
troducing, iii.  786 

chromicized,  v.  599 

sterilization  of,  v.  598,  599-601. 

sutures,  effect  on  tissues,  i.  384 

tetanus,  vi.  68 
Cathelin's  segregator,  iv.  281,  282 
Catheter,  coude,  iv.  429 

examination  in  hvpertrophy  of  pros- 
tate, iv,  420 

fever,  iv.  305,  306 
gum  prostatic,  iv.  429 
introduction,  iv.  275 
lubrication,  iv.  274 


I  Cells 

Catheter    prepared    for    common    duct 
drainage,  vi.  60S 
retention,  in  urethral  stricture,  iv.  .551 
shock,  iv.  305,  306 
sterilization,  iv.  274 
Young's,  vi.  679 
Catheterism,  urethral,  iv.  576 
Catheterization,  iv.  275 
arteries,  v.  97 

of  bladder,  gynecology',  v.  377 
of  ureters,  iv.  288-292;  vi.  641 
in  gynecology,  v.  378 
in  surgical  diseases  of  kidney,  iv.  193 
radiography  combined  with,  vi.  644 
Cathode  rays,  v.  1144 
Cat's-eye,  i.  766 

Cattle,  actinomycosis  from,  i.  518 
Cauda  equina,  ii.  820,  832 

lesions,  in  fractures  of  spine,  ii.  864 
tuberculosis,  i.  652 
Caudate,  diseases,  diagnosis,  iii.  167 
Cauliflower  cancer  of  uterus,  v.  530 
Caustic  fluids  injuring  stomach,  iii.  844, 
845 
potash  in  anthrax,  i.  509 
Cauterization,     high-frequency,    instru- 
ments, vi.  137 
of  esophagus,  iii.  815 
Cautery,  v.  613 

for  hemostasis,  v.  193 

in  carcinoma  of  breast,  vi.  408 

Paquelin's,  v.  612 

in  rectal  prolapse,  iv.  137 
Cavalryman's  bone,  i.  909 
C.  E.  mixture  as  anesthetic,  v.  1042 
Cecostomy  in  tropical  dysenterj',  iv.  1107 
Cecum,  actinomycosis,  iv.  702 
diseases,  iv.  702 

elongation  and  mobility,  vi.  527 
hernia,  iv.  78,  79 
malignant   disease,   appendicitis   and, 

differentiation,  iv.  767 
mobile,  vi.  527 

habitual  torsion,  vi.  528 
sliding  hernia,  iv.  20,  23 
tuberculosis,  i.  656;  iv.  702 
Wilms'  descent,  vi.  527,  528 
Celiac  glands,  vi.  500 
Cell-ball,  iii.  307 

Cells,  blood-,  of  inflammation,  i.  201 
bone-,  true,  ii.  IS 

brain-,    exhaustion,    from    trauma    of 
various  j^arts  of  body  under  in- 
halation anesthesia,  cause,  vi.  152 
in  shock,  vi.  146 
Deiters',  i.  754 
epithelial,  i.  369 
epithelioid,  i.  365;  vi.  19 
foam,  vi.  355 

free,  of  inflanunation,  i.  206 
ganglion,  clianges  in,  i.  402 
giant,  foreign-body,  i.  383 

in  granulation  tissue,  i.  368 
hepatic,  effect  of  chloroform  anesthesia 
on,  v.  1010 
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Cells 
Cells  in  granulation  tissue,  i.  365 

leukocytoid,  i.  206 

mast,  i.  124,  125 

mastoid,  iv.  799 

mononuclear,  of  inflammation,  i.  204 

mother,  i.  209 

nsevus,  ii.  634 

nerve-,  structure,  ii.  686 

of  hypophysis,  vi.  272,  273 

plasma,  i.  206 

in  granulation  tissue,  i.  366 

polyblast,  i.  207 

proliferants,  vi.  32 

stroma,  of  inflammation,  i.  203 

Wasserhellen,  vi.  345 
Cellulitis,  diffuse,  i.  243-246 
of  scalp,  iii.  22 

etiology,  vi.  64,  65 

gangrenous,  i.  340,  342 

in  fractures,  ii.  102 

of  mediastinum,  iii.  547 

of  neck,  iii.  291,  294 

of  orbit,  iv.  905 

phlegmonous,  i.  470 
Celluloid  thread,  v.  601 
Celsus,  i.  22  _ 
Cementoma,  i.  786 
Cenencephalocele,  iii.  109 
Center,  Kronecker-Schmey,  v.  47 
Centipedes,  bites,  i.  538 
Cephalhematoma,  iii.  92,  93,  94 
Cephalic  tetanus,  i.  486;  vi.  67 
Cephalocele,  iii.  107-110 
Cephalohydrocele,  traumatic,  iii.  34 
Cereals,  actinomycosis  from,  i.  518 
Cerebellopontine  recess,  tumors,  iii.  228 
Cerebellum,  diseases,  diagnosis,  iii.  167 

tumors,  symptoms,  iii.  227 
Cerebral  actinomycosis,  i.  522 

arteries,  thrombosis  of,  v.  1223 

complications  in  removal  of  Gasserian 
ganglion,  v.  979 

decompression,  relation,  to  relief  of 
ocular  manifestations  of  increased 
intracranial  tension,  vi.  723 

disease,  choked  disk  in,  vi.  723 

hemiplegia,  ii.  522 

hemorrhage,  diagnosis,  v.  1222 

paralysis,  ii.  522-524;  vi.  225 

tetanus,_  i.  484,  486 
Cerebrospinal  fever,  iii.  135,  137 
bacteriology  of  blood,  i.  120 

fluid,  iii.  105 

mobility,  vi.  982 
position  of,  v.  1086 

rhinorrhea,  iii.  124,  421 

symptoms  in  shock,  i.  930 
Cervical  auricles,  iii.  280 

catarrh,  chronic,  v.  464;  vi.  821 

esophagostomy,  iii.  817 

esophagotomy,  iii.  816 

lymphoma,  operations  for,  local  anes- 
thesia in,  V.  1066 

mediastinotomy,  iii.  816,  817 

nerves,  injuries  and  diseases,  ii.  730 


Chismore 

Cervical  nerves,  spasmodic  torticollis,  ii. 
730 

portion  of  esophagus,  resection,  iii.  817 

ribs,  iii.  295,  297;  vi.  320 

scoliosis,  iii.  285 

sympathetic  ganglia,  resection,  ii.  745 
nerve,  ii.  744 

teeth  in  sheep,  i.  836 
Cervicobrachial  neuralgia,  ii.  738 
Cervico-occii)ital  neuralgia,  ii.  730 
Cervix,  adenocarcinoma  of,  v.  531 

amputation  of,  for  laceration,  v.  478 

carcinoma,  trauma  in  relation,  vi.  130 

endometritis  of,  v.  464 

erosion,  vi.  821,  822 

hypertrophy  of,  v.  472,  473 

laceration  of,  v.  473-478 

papillary  erosions,  carcinoma  of  uterus 
and,  differentiation,  v.  536 

pseudoprolapsus  of,  v.  465,  491 

retention  cysts,  v.  465 

syphilitic  ulceration,  cancer  of  uterus 
and,  differentiation,  v.  536 
Cesarean  section,  v.  481-487;  vi.  831, 

833,  834 
Chalazion,  ii.  617 

removal,  iv.  911 
Championniere's  method  of  radical  cure 

of  inguinal  hernia,  iv.  66 
Chancre,  i.  680-689 

about  nail,  ii.  650 

excision,  i.  725 

soft,  i.  662-673 

treatment,  i.  725 
Chancroid,  i.  662-673 

in  tropics,  iv.  1083 
Chancroidal  bubo,  i.  278,  669,  673 
Chancrous  erosion,  i.  683 
Chapped  lips,  iii.  631 
Chappell's  curet,  iii.  447 

operating  table,  iii.  452 
Charbon,  i.  503 

Charcot's  joint  disease,  ii.  354,  355 
Charles'   operation  for  elephantiasis  of 

scrotum,  iv.  1120 
Chassaignac's  tubercle,  v.  188 
Check  ligaments,  iv.  851 
Cheek,  actinomycosis,  i.  521,  524 

emphysema,  iii.  635 
Cheever's  operation  on  neck,  iii.  333 
Cheiloplasty,  v.  882 
Chelius,  i.  69 
Chemical  pus,  i.  228 

sterilization  of  hands,  v.  639 
Chemiotaxis,  i.  201;  vi.  21 
Chemist's  weighing  bottle,  v.  1204 
Chemosis,  i.  260 
Cheselden,  i.  40,  44 
Chest.     See  Thorax. 
Chetwood's  prostatic  incisor,  iv.  431 
Chicken-breast,  ii.  508 

in  rickets,  i.  588 
Chigo,  bites  and  stings,  i.  539 
Chilblains,  i.  328;  ii.  626 
Chismore's  lithotrite,  iv.  362 
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Chlorid 

Chloric!  of  zinc,  v.  595 
Clilorids  in  urine,  estimation,  iv.  172 
Chloroform  anesthesia,  v.  1018-1027 
death-rate,  v.  1005 
effect  on  hemoglobin,  v.  1009 

on  hepatic  cells,  v.  1010 
history,  v.  1002 
muscle  tone,  i.  91 
oxygen  with,  v.  1033 
effect  of,  on  kidneys,  v.  1006 
inhaler.  Junker's,  v.  1024 
mask,  Skinner's,  v.  1024 
narcosis,  blood  changes,  i.  134 
Chloroma,  L  135,  754,  760 
Chlorosis,  i.  116 

Choked  disk  as  symptom  of  diseases  of 
brain,  iii.  161 
of  tumor  of  brain,  iii.  223;  iv.  937 
effect  of  operation  on,  iv.  941 
empyema  of  nasal  accessory  sinuses 

in  relation  to,  vi.  357 
in  cerebral  disease,  vi.  723 
in  tumors  of  hypophysis,  vi.  299 
significance,  iv.  943 
Cholecystectomy,  iii.  1019;  vi.  603,  605, 

609 
Cholecystenterostomy,    iii.    1028,    1029, 

1030 
Cholecystitis,    non-calculous,    iii.    1002, 

1003 
Cholecystoduodenostomy,  vi.  607 
Cholecvstostomy,  iii.  1016,  1019;  vi.  603, 
604 
Bobb's  work,  i.  63 
in  gall-stones,  vi.  601,  609 
Choledochenterostomy,  iii.  1031 
Choledochostomy,  iii.  1031 
Choledochotomy,  vi.  606 
Cholelithiasis,  i.  135;  vi.  600-610 
Cholelithic  dyspepsia,  vi.  477 
Cholemia,  i.  120 

Cholesteatoma  of  brain,  ii.  669;  iii.  221 
Cholin,  i.  229 

Chondral  e.xostoses,  .T-rays  in,  v.  1168 
Chondritis,  laryngeal,  iii.  480 
Chondrodystrophia  foetalis,  ii.  54,  56;  iii. 
43 
.T-rays  in,  v.  1165 
Chondroma,  i.  742,  744 
of  bone,  ii.  68 
of  nasopharynx,  iii.  445 
of  nose,  iii.  419 
of  ribs,  iii.  524 
of  sternum,  iii.  524 
of  thoracic  wall,  iii.  524 
of  tongue,  iii.  684 
Chopart  (Fran(;ois),  i.  40 
Chopart's  disarticulation  of  anterior  part 
of  foot,  V.  849 
of  toes,  V.  843 
Chordaj  Willisii,  iii.  103 
Chordoma  of  hj-pophysis,  vi.  294 
Chorio-epithelioma  of"  uterus,  v.  539 

primary,  of  vagina,  v.  414,  415 
Chorio-epithcliomatous  reaction,  i.  816 


Cirrhosis 
Chorion-epithelioma,  i.  813,  815,  816 
Choroid,  iv.  857 
Chromicized  catgut,  v.  599 
Chromocystoscopy,  vi.  642 
Chromo-ureteroscopy,  \d.  642 
Chvostek's  sign  in  tetany,  iii.  959;  v. 

956;  vi.  344 
Chylocele,  ii.  .589,  604 
Chylopericardium,  ii.  589 
Chyloperitoneum,  ii.  589,  604 
Chylorrhea,  ii.  589 
Chylothorax,  ii.  589,  604;  iii.  529,  530 
Chylous  fistula,  vi.  322 
omental  cysts,  xi.  233 
Chyluria,  ii.  589,  603,  604 
Cicatricial  deformities  of  skin,  v.  909 
Cicatrix,  i.  374 

depressed,  operation  for,  v.  889 
filtering,    in    operations    on    eye,    vi. 

718 
in  plastic  surgery,  v.  886 
malignant  disease,  ii.  631 
stump-,  position  of,  v.  804 
Adcious,  ii.  628-630 
Cicatrization,  i.  374 

of  arterial  wounds,  v.  104 
Cigarette  drain,  iii.  715,  1011;  v.  608 
Ciliary  body,  iv.  857 
muscle,  iv.  857 
process,  iv.  857 
Cihospinal  center,  ii.  818 
Cinematic  amputation,  vi.  90S 
Cineplastic  amputation,  vi.  90S 
Cineprosthetic  amputation,  vi.  909 
Circle,  vicious,  treatment,  iii.  900 
Circulation    and    respiration,     surgical 
physiology,  i.  87 
cardiac,  control  of,  in  wounds  of  heart, 

V.  44 
cerebral,  iii.  151,  153 
collateral,  after  ligation  of  arteries,  v. 
118,  119 
of  large  venous  trunks,  v.  169 
Moskowicz's  method  for  testing,  vi. 
55 
diseases  of,  influence,  on  surgical  prog- 
nosis, V.  620 
disorders  of,  iv.  635 
effect  of  aneurism  on,  v.  234,  299 
failure  of,  during  anesthesia,  Trende- 
lenburg's position  in,  v.  1017 
in  shock,  i.  929 
lymph,  of  brain,  iii.  152 
preliminary    control,    in    ligation    of 

artery,  v.  656 
surgical  physiology,  i.  79 
Circulatory  system,  effect  of  chloroform 
anesthesia  on,  a".  1019 
examination,   before  anesthesia,   v. 
1008 
Circulus  venosus,  iii.  565 
Circumcision,  iv.  487 
Circumflex  nerve,  injuries,  ii.  738,  739 
Cirrhosis  of  liver,  iii.  980,  9S1 
of  stomach,  iii.  957 
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Cirsoid 

Cirsoid  aneurism,  v.  219 

of  scalp,  iii.  26,  27 
Civiale,  i.  68 

Clamp  and  cautery  operation  for  hemor- 
rhoids, iv.  147,  148 
Clamps  in  treatment   of    fractures,  vi. 

176 
Clark  position  in  abdominal  surgery,  vi. 

431 
Clasmatocytes,  i.  206,  367 
Claudication,  intermittent,  v.  96 
Claudius'  method  of  sterilizing  catgut, 

V.  599 
Clavicle,  dislocations,  ii.  391 

excision,  v.  766 

fractures,  ii.  162-167 
Clawed  toes,  ii.  560 
Clawhand  in  ulnar  paralysis,  ii.  741 
Cleansing  wounds,  i.  883 
Cleft,  branchial,  iii.  614 

hyomandibular,  iii.  277 

palate,  iii.  620-629 
Cline,  i.  67 

Clinton's  treatment  of  septicemia,  i.  568 
Clitoridectomy,  v.  399 
Clitoris,  excision  of,  v.  399 

glans  of,  adhesions,  v.  399 

hypertrophy  of,  v.  399 

prepuce  of,  adhesions,  v.  399 
hypertrophy,  v.  399 
Closure  of  anus,  iv.  118 

of  wounds,  i.  885,  886,  888 
Clothing  in  naval  surgery,  iv.  1034 
Clover's  ether  inhaler,  v.  1030 
Clown's  wound  wort,  vi.  33 
Club-foot,_  ii.  542-550 
L^Ehrenfried's  method  of  treatment,  vi. 

229-232 
Club-hand,  ii.  571 

Coagulabihty,  increased,  of  blood,  v.  104 
Coal-gas,  asphyxiation  from,  v.  945 
Coat  of  mail,  ii.  597 

stretcher,  v.  934 
Cobb's  nasal  splint,  modification,  ii.  144 
Cobra  bites,  pathology,  i.  542,  543 
Cocain  anesthesia  in  operations  in  area 
of  distribution  of  trigeminal  nerve, 
vi.  415,  416 

as  local  anesthetic,  v.  1053 

as  subarachnoid  anesthetic,  v.   1087; 
vi.  983 

conduction  anesthesia  with,  v.  1055 

endoneural  anesthesia  with,  v.  1056 

operations  under,  blood-pressure  dur- 
ing, i.  107 

perineural  anesthesia  with,  v.  1056 
Cocain-adrenalin  anesthesia,  v.  1057 
Coccyx,  excision  of,  v.  769 
Cock's  operation  for  urethral  stricture, 

iv.  576 
Coffey's  autoplastic  bandage,  vi.  441,  442 

drainage  lines,  vi.  433 

gastroptosis  operation,  iii.  838 

operation    for    closure    of    persistent 
abdominal  fecal  fistula,  vi.  46 


Commotio 

Coffey's  operation  for  increasing  space 

between  recti  muscles   in   upper 

abdomen,  vi.  443,  444 

for  intestinal  fistula,  vi.  535 

pancreato-enterostomy,  vi.  618 

Cohnheim  on  process  of  repair,  i.  350 

on  theory  of  tumors,  i.  805 
Cold  abscess,  i.  281,  613;  ii.  286 

Beck's  bismuth  paste  in,  vi.  43 
ferment  treatment,  vi.  38 
from  tuberculosis  of  bone,  ii.  44 
hernia  and,  iv.  30 
of  abdominal  wall,  iii.  728 
of  tongue,  iii.  677 
trypsin  treatment,  vi.  38 
as  local  anesthetic,  v.  1050 
constitutional  effects,  ii.  625 
effect,  on  inflammation,  vi.  31 
for  prophylactic  hemostasis,  v.  194 
in  inflammation,  i.  223 
treatment  of  general  effects,  i.  330 
Coley's  treatment  of  cancer,  i.  812 
Colic,    appendicular,    appendicitis    and, 
differentiation,  iv.  769 
gall-stone,  i.  86 
Colitis,  catarrhal,  iv.  1101 
Collapse,  i.  87,  89,  922 

after  subarachnoid  anesthesia,  v.  1092 
hemorrhagic,  shock  and,  v.  184 
of  ala  nasi,  treatment,  vi.  361,  362 
treatment,  i.  943 
Collar  of  lymphatics,  vi.  411 
Collar-button  abscess,  1.  265 
Colles  (Abraham),  i.  67 
Colles'  fracture,  ii.  202-209;  vi.  179,  180 

immunity,  i.  680 
CoUiculitis,  vi.  670-672 
CoUiculus,  diseases,  vi.  670 
Collodion,  closure  of  wounds,  i.  888 
Colloid  goiter,  vi.  333 

in  hypophysis,  vi.  278,  279 
in  thyroid  gland^  vi.  332 
CoUum  obstipum,  iii.  285 
Colon  bacillus,  i.  235 
carcinoma,  iv.  696,  697 
descending,  tumors  of,  removal,  bear- 
ing of  lymphatics  on,  vi.  511 
dilatation,  iv.  695,  696;  vi.  529 
diseases,  iv.  695 
removal,  total,  vi.  506 
transverse,  tumors  in  middle  portion, 
removal,  bearing  of  Ijanphatics  on, 
vi.  510 
Colopexy  in  rectal  prolapse,  iv.  141 
Color  index,  i.  114 
Colostomy,  iv.  721;  vi.  533,  627 
Colpocele,  anterior,  vi.  805,  806 
operations  for,  v.  442 
posterior,  v.  425;  vi.  799,  801 
ColpocystoceIe,_  vi.  805,  806 

treatment,  vi.  807-811 
Colporrhaphy,  anterior,  v.  442 
Comedones,  ii.  616 
Comfrey,  vi.  33 
Commotio  cerebri,  iii.  183 
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Compensations 

Compensations,  physiologic,  i.  92 
Compensationsstadium,  iii.  195 
Complement,  i.  172,  173 
Complementoid,  i.  173 
Compression  fractures,  ii.  79,  82 
of  spine,  ii.  857;  vi.  266 

in  aneurism,  v.  253,  254,  310 

in  prophylactic  hemostasis,  v.  188 

in  wounds  of  arteries,  v.  Ill 

of  arteries,  v.  123 

of  brain,  iii.  182,  188-197 

of  heart,  v.  44 

of  nerves,  ii.  720,  721 

of  spinal  cord,  ii.  855 

stenosis  of  esophagus,  iii.  812 
Conception,     influence    of    fibroids    of 

uterus  on,  vi.  852 
Concrete  pus,  i.  239 
Concretio  pericardii,  v.  36 
Concussio  cordis,  ii.  160 
Concussion,  blast,  in  naval  warfare,  iv. 
1057 

of  brain,  iii.  182-186 

of  chest,  iii.  514 

of  larynx,  iii.  470 

of  spine,  ii.  852,  853 
Condyle  of  lower  jaw,  excision,  v.  762 
Condyloma    of    rectum   and    anus,    iv. 
153 

of  vulva,  V.  401 

pointed,  of  vagina,  v.  412 
Congenital  dilatation  of  colon,  vi.  529 
Congestion,  passive,  i.  195 
Conical  cornea,  operations  for,  iv.  891 
Conjunctiva,  anatomy,_iv.  858 

blood-vessel  supply,  iv.  860 

burns,  treatment,  iv.  887 

fornix,  iv.  859 

ocular,  iv.  859 

operations  on,  iv.  881 

palpebral,  iv.  859 

wounds,  treatment,  iv.  885 
Conjunctivitis,  lachrymal,  iv.  923 
Connective  tissue,  pelvic,  functions,  v. 
421     _ 
tumor-diseases,  i.  738 
Connell's  suture  of  intestine,  iv.  715 
Constipation,  chronic,  iv.  653 

.T-i'ays  in,  vi.  1010 
Constriction,  circular,  v.  189 
Contact  ulcer,  vi.  517 
Continuous  suture,  i.  886;  v.  602 
Contract  surgeons,  vi.  741 
Contracted  foot,  ii.  555 
Contraction  after  wounds,  i.  910 

Dupuytren's,  ii.  566 

intrabuccal,  iii.  630 

of  fingers,  ii.  574 

of  mesentery,  iv.  637 
Contracture  of  neck  of  bladder,  vi.  674, 
675 

of  prostatic  orifice,  vi.  674 

Volkmann's,  ii.  436 
Contused  wounds,  i.  879,  890 
of  scalp,  iii.  19 


Corpora 
Contusions,  i.  911-921 

in  insane,  ii.  793 

of  abdomen,  vi.  450 

of  abdominal  wall,  iii.  736,  737,  740, 
741 

of  arteries,  v.  106 

of  bladder,  iv.  327 

of  brain,  iii.  182,  186-188 

of  breast,  iii.  575 

of  cranial  bones,  iii.  60 

of  intestines,  iv.  679 

of  larynx  and  trachea,  iii.  470 

of  neck,  iii.  309 

of  nerves,  ii.  719,  720 

of  penis,  iv.  476 

of  pneumogastric  nerve,  ii.  731 

of  scalp,  iii.  19 

of  scrotum,  iv.  598 

of  spine,  ii.  851 

of  thorax,  iii.  513-515 

of  urethra,  iv.  504,  505 

traumatism  of  joints  from,  ii.  282 
Conus  medullaris,  ii.  820 
Convulsive  ergotism,  i.  326 
Cooper  (Astley),  i.  67 
Cooper,  ligaments,  iii.  564 
Copper  amalgam  for  bone-cavity,  v.  743 

salts  in  actinomycosis  of  vermiform 
appendix,  vi.  575 
Cordier's  method  of  treatment  of  sciatica, 
vi.  252 
of  tic  douloureux,  vi.  249 
Corium,  skin  and,  transplantation,  i.  379 
Corn,  ii.  626 
Cornea,  anatomy,  iv.  854 

burns,  treatment,  iv.  887 

conical,  operations  for,  iv.  891 

cysts,  i.  825 

foreign  bodies  in,  removal,  iv.  883 

operations  on,  iv.  881 

repair,  i.  385 

hj^Dopyon  complicating,  i.  387 

tattooing,  iv.  892 

transplantation,  vi.  940 

tumors,  treatment,  iv.  892 

ulcers,  operative  treatment,  iv.  8S4 

wounds,  treatment,  iv.  885 
Corneal  canals,  iv.  855 

corpuscles,  iv.  855 

spaces,  iv.  855 

tissue,  transplantation,  i.  387 
Corneoscleral  junction,  iv.  854,  856 

woimds,  treatment,  iv.  885 
Cornu  Ammonis,  iii.  158 

cutaneum,  ii.  627 
Cornual  pregnancy,  v.  576 
Corona  glandis,  iv.  473 

radiata,  iii.  157 
Coronary  arteries,  wounds,  v.  79 

vessels,  wounding,  in  pericardicentesis. 
V.  26 
Coronoid  process,  fractm-es,  ii.  195,  196 

of  lower  jaw,  fracture,  ii.  150 
Corpora  amylacea  in  prostate,  iv.  384 

amyloidea  in  prostate,  iv.  384 
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Corpora 

Corpora  cavernosa,  iv.  473 

laceration  of  sheath,  iv.  478 
colloidea  in  prostate,  iv.  384 
quadrigemina,  diseases,  iii.  167 
tumors,  symptoms,  iii.  226 
Corps,  medical,  appointments  to,  vi.  734 
Corpus  alienum,  vi.  454 
adiposum,  vi.  454 
callosum,  tumors,  iii.  226 
luteum,  cysts,  v.  562 
spongiosum,  iv.  473 

fibrous  sclerosis,  iv.  482 
Corpuscles,  bone,  ii.  18 
corneal,  iv.  855 
red,  i.  121-124 
sclerotic,  iv.  854 
white.     See  Leukocytes. 
Correspondence     School     for     Medical 

Officers,  vi.  737 
Corrosive  esophagitis,  iii.  799 
Corset,  leg-,  Murphy's,  in  varicose  ulcer, 
vi.  50,  51 
lobe,  iii.  967 
Cortex  of  brain,  iii.  155,  158 
Cortical  areas  of  brain,  iii.  159 
cataract,  iv.  865 
lemniscus,  iii.  157 
Costal  cartilages,  dislocation,  vi.  178 
fractures,  ii.  162 
progressive  necrosis,  vi.  379 
tumors,  iii.  524;  vi.  380 
Costodiaphragmatic  sinus,  iii.  512 
Costoxiphoid  space,  v.  33 
Cotton  in  surgery,  v.  607 
Cou,  vi.  317 
Coude  catheter,  iv.  429 
Coup  de  fouet,  v.  155 
Court,    compulsory   attendance   of   sur- 
geon in,  V.  1180 
Courvoisier's  law  in  pancreatic  cancer, 

iii.  1063 
Cowperitis,  iv.  538,  539 
Cowper's  glands,  diseases,  iv.  538,  539 
Coxa  valga,  ii.  354;  vi.  204 
vara,  ii.  351-353;  vi.  203 

tuberculosis  of  hip  and,  ii.  326,  352 
Coxalgia,  ii.  317 
Coxitis,  ii.  .317 

iliac  bursitis  and,  differentiation,  vi. 

214,  215 
tuberculous,  spontaneous  fracture  of 
femur  in,  vi.  101 
Coxo  bot,  ii.  525 

varo,  ii.  351 
Cracquements  sous  scapularies,  vi.  373 
Cramp,  extension,  i.  485 
Cranial  bones,  atrophy,  iii.  42,  43 
carcinoma,  iii.  58 
chloroma,  iii.  59 
contusions,  iii.  60 
diseases,  iii.  42 
enostoses,  iii.  54 
exostoses,  iii.  52 
hypertrophy,  iii.  44-47 
incised  wounds,  iii.  61 


Crotalus 

Cranial  bones,  infectious  processes,  iii.  47 
injuries,  iii.  60 
myeloma,  iii.  58 
osteogenesis  imperfecta,  iii.  43 
osteoma,  iii.  55 
osteomyelitis,  iii.  47-49 
osteophytes,  iii.  53 
ostitis,  iii.  47 
parasitic  cysts,  iii.  55 
periosteal  inflammation,  iii.  47 
periostitis,  iii.  47 

processes  accompanied  by  atrophy, 
iii.  42 
by  hypertrophy,  iii.  44 
punctured  wounds,  iii.  63 
sarcoma,  iii.  55,  58 
syphilis,  i.  710;  iii.  49,  51 
tuberculosis,  iii.  51 
tumors,  iii.  52 

symptoms,  iii.  229 
wounds,  iii.  60 
defects,  operations  for,  v.  747 
region,  wounds,  in  war,  iv.  1000 
sinuses,  air  embolism,  i.  454 
thrombosis,  iii.  126 
Craniocerebral  topography,  iii.  167 
Craniopharyngeal  canal,  vi.  115 

duct  inclusions  in  hypophysis,  vi.  276 
Craniotabes,  i.  .588;  iii.  43 
Craniotomy,  osteoplastic,  iii.  261-272 
Cranium.     See  Skull. 
Crassamentum,  i.  Ill 
Crawcour's  metal  sound,  iii.  781 
Creaking  scapula,  vi.  373 
Crede's  unguentum,  v.  596 
Cremasteric  fascia,  iv.  589 
Creohn,  v.  594 
Crepitus  in  epiphyseal  separations,  ii.  98 

in  fractures  of  ribs,  ii.  157 
Cricopharyngeal     muscle,     pars     fundi- 
formis,  vi.  463 
obliqua,  vj.  463 
Crile's  anastomosis  cannula,  v.  617 
block  dissection,  iii.  330 
clamp,  V.  124 

in  operations  on  neck,  iii.  329 
method  of  intestinal  anastomosis,  vi. 

537 
pneumatic  suit,  i.  939;  iii.  329 
technic  for  operations  on  neck,  iii.  328 
for  transfusion  of  blood,  v.  616 
Crime,  duty  of  surgeon  in,  v.  1194 
Crises,  blood,  i.  137 

Dietl's,  appendicitis  and,  iv.  770 
gastric,  in  tabes  dorsalis,  division  of 

posterior  nerve-roots  for,  vi.  262 
suffocative,  in  hypertrophy  of  thymus 

gland,  vi.  326 
vasomotor  system,  i.  83 
Critchett's    method    of    tenotomy     in 

strabismus,  iv.  897 
Crooke's  tubes,  v.  1144 
Cross  incisions,  iii.  70S 
Cross-examination  of  surgeon,  v.  1184, 
Crotalus  bites,  pathology,  i.  542 
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Croupous 

Croupous  granulations,  i.  364 
Crura  cerebri,  diseases,  iii.  167 
tumors,  symptoms,  iii.  227 
Crural  hernia,  iv.  81 

ulcer,  i.  297-303,  310 
Crutch  paralysis,  ii.  721 
Cryer's  osteotome,  iii.  266 
Cryoscopy  of  blood,  i.  113;  iv.  173 
in  diseases  of  kidney,  iv.  194 

of  urine,  iv.  172 

in  diseases  of  kidney,  iv.  194 
Cryptogenetic  infection,  i.  187 
Cryi^togenic  inflammation,  vi.  23 
Crystalline  lens,  anatomy,  iv.  856 
clear,  extraction  of,  iv.  873 
cortex,  iv.  857 

dislocation,  treatment,  iv.  877 
nucleus,  iv.  857 
Crystals,  hematoidin,  i.  239 
Cubitus  valgus,  ii,  542 

varus,  ii.  542 
Culex  fatigans  in  blood,  i.  140 
Cullen  and  Derge's  method  of  nephrot- 
omy by  silver  wire,  vi.  661-663 
Culs-de-sac,  anterior,  anatomy,  v.  19 
Cuneiform  osteotomy,  v.  749 
Cuneo's    operation    for    carcinoma    of 

stomach,  vi.  495 
Cupoliform  aneurism,  v.  218 
Cupping  instrument,  i.  252 
Curdy  pus,  i.  239 
Curet,  Chappell's,  iii.  447 
Curetment,  test,  in  gjmecology,  v.  372 
Ciu-ettage  in  metritis,  v.  470,  471 
Curling's  ulcer,  i.  307 
Curvature  of  penis,  iv.  483 
operation  for,  iv.  489 

of  spine,  ii.  355,  469,  491 

lateral,  structural,  treatment,  vi.  219 
Cushing-Marcy  purse-string  suture,  iv. 

75 
Cushing's  electrode,  iii.  271 

outrigger,  iii.  273 

suture  of  intestine,  iv.  715 

tourniquet,  iii.  263 

treatment  of  hydrocephalus  internus 
sive  ventriculorum,  iii.  123 
Cut  throat,  iii.  309 
Cutting  on  the  gripe,  iv.  364 
Cyclodialysis,  iv.  882;  vi,  717 
Cystadenoma  of  breast,  iii.  568,  570 

of  pancreas,  vi.  617 
Cystectomy,  iii.  1019 
Cystic  mastitis,  chronic,  vi.  402 
Cysticerci,  i.  516 
Cystitis,  iv.  307-313 

in  fractures  of  spine,  ii.  863,  869 

in  insane,  ii.  807 

typhoid,  V.  1119 
Cystocele,  vi.  805,  811 

in  female,  operations,  v.  442 

uterine  interposition  in,  vi.  812 
Cj^stoma  of  nasopharynx,  iii.  444 

of  nose,  iii.  418 
Cystoscopes,  iv.  281,  282 


Cysts 
Cystoscopic  rongeur,  vi.  682,  683 
Cystoscopv,  iv.  282-292 
Cystotomy,  iv.  364-371 

suprapubic,  local  anesthesia  in,  v.  1075 

^\-ith  retrograde  catheterism,  in  stric- 
ture of  urethra,  iv.  577 
Cysts,  i.  863 

associated    with    remnants    of   meso- 

nephros,  i.  866,  869 
bone,  fractures  from,  y\.  160 
congenital,  sacrococcygeal,  ii.  830,  833 
.  cysticercus,  of  spine,  ii.  681 
daughter,  i.  871 
dermoid.     See  Dermoids. 
echinococcus,    i.    870-878.      See    also 

Echinococcus  cysts. 
embryonal,  of  neck,  vi.  317 
epidermoid,  sacrococcygeal,  ii.  831 
Gartnerian,  i.  868 
gas-,  of  intestine,  vi.  531 
hernia  and,  differentiation,  iv.  30 
implantation,  i.  825 
intestinal,  iv.  678,  679 
lutein,  of  ovary,  i.  847 

relation  of  chorion-epithelioma  to,  i. 
816 
of  hj'datid  mole  to,  i.  816 
meibomian,  removal,  iv.  911 
of  abdominal  wall,  iii.  731 
of  Bartholin's  gland,  v.  392 
of  bone,  ii.  72 

;r-rays  in,  v.  1169 
of  brain,  iii.  221 
of  breast,  iii.  580-583 

carcinoma,  iii.  592 

in  male,  iii.  611 
of  broad  ligaments,  v.  561 
of  cornea,  i.  825 
of  corpus  luteum,  v.  562 
of  cranial  bones,  parasitic,  iii.  55 
of  epididymis,  retention,  iv.  622 
of  eyelids,  removal,  iv.  911 
of  iris,  i.  825 
of  jaws,  iii.  645 
of  kidney,  iv.  241;  vi.  657 
of  larynx,  air-,  congenital,  iii.  568 
of  lips,  iii.  633 
of  liver,  hydatid,  iii.  975,  977,  97S,  983 

solitary,  i.  864 
of  lungs,  hydatid,  iii.  545 
of  mesentery,  iv.  637,  638 
of  neck,  iii.  317 
of  nose,  iii.  417 
of  omentimi,  iv.  632 
of  orbit,  removal,  iv.  906 
of  ovarv,  i.  828,  846;  v.  561-570;  vi. 
878 

in  typhoid  fcA-er,  \\.  998 

rupture,  i.  852 
of  pancreas,  iii.  1054;  vi.  016 
of  paroophoron,  i.  866 
of  parovarium,  i.  867,  868 
of  prostate,  iv.  380-382;  vi.  670 
of  scalp,  sebaceous,  iii.  35 
of  spleen,  iii.  1079 
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Cysts 
Cysts  of  spleen,  non-parasitic,  vi.  621 
of  stomach,  iii.  953 
of  suprarenal  glands,  iv.  270 
of  teeth,  i.  788-790 
of  thoracic  wall,  iii.  524 
of  tongue,  iii.  683 

of  trachea,  air-,  congenital,  iii.  468 
of  umbilicus,  iii.  734 
of  urachus,  i.  866;  iii.  733,  734;  vi.  445 
of  vagina,  v.  410,  411 
of  vermiform  appendix,  vi.  576,  577 
of  vitello-intestinal  duct,  i.  865 
omental,  vi.  233 
parovarian,  v.  560 
pseudo-,  i.  863 

of  pancreas,  vi.  616 
retention,  i.  863 

of  cervix,  v.  465 

of  epididymis,  iv.  622 

of  prostate,  iv.  381 

of  testis,  iv.  622 
retroperitoneal,  iii.  760,  761,  762 
sacrococcygeal,  congenital,  ii.  830,  833 
sebaceous,  ii.  617 
thyroglossal,  iii.  281 
tubo-ovarian,  v.  562 
tubulo-,  i.  864 
Cytorrhyctes  luis,  i.  142 
Czerny's  cure  of  inguinal  hernia,  iv.  66 
suture  of  intestine,  iv.  713 


Dalrymple's     sign     in     exophthalmic 

goiter,  vi.  336 
Dacrocystitis,  iv.  922 
Dactylitis,  hysteric,  ii.  772 

neurasthenic,  ii.  764 

syphilitic,  i.  710;  ii.  49 
in  children,  i.  723 
Dahlgren  forceps,  iii.  269 
Dalton's   method   of   ascertaining   posi- 
tion and  size  of  stomach,  iii.  831 
Danger  zone,  i.  453 
of  eye,  iv.  854 
Dartos,   anatomy  and  embryology,   iv. 

588 
Date  boil,  vi.  790 
Daughter  cysts,  i.  871 
Dawbarn's  method  of  hemostasis,  v.  192 

sign  in  subacromial  bursitis,  vi.  214 

treatment  of  sarcoma  of  jaw,  iii.  650 
Dead-fingers,  i.  325 
Deafness,  hysteric,  vi.  256 
Deciduoma,  i.  813,  816 

malignum,  i.  814 
Decompression,     cerebral,    relation,    to 
relief   of    ocular   manifestations    of 
increased   intracranial   tension,    vi. 
723 

of  brain,  iii.  233,  275 
Decubitus.     See  Bed-sores. 
Deep-grip  palpation,  vi.  549,  550 
Deformities,  ii.  469 

congenital,  influence  of  race,  sex,  and 
age  in,  iv.  1141 


Dermoids 

De  Francesco's  cineplastic  amputation 

through  forearm,  vi.  914 
De  Gaetano's  arteriorrhaphy,  v.  133 
Degeneration,  albuminoid,  i.  621 

amyloid,  of  viscera,  ii.  313 

malignant,  i.  297 

nerve,  following  endoneural  anesthesia, 
V.  1056 

of  muscles,  ii.  435 

of  nerves,  i.  399,  400;  ii.  688 

pulpy,  of  synovial  membrane,  i.  658 

putrid,  i.  343 

red,  in  uterine  fibroids,  i.  774 
Degenerative  arthritis,  vi.  198,  199 
Deguise's  operation,  salivary  fistula,  iii. 

322 
Deiter's  cells,  i.  754 
De  Keating-Hart  fulguration,  vi.  140 
Delangeniere's  operation  for  echinococ- 

cus  cysts  of  lung,  vi.  394 
Delayed  puberty,  vi.  112 
Delbet's  operation  for  hydatid  cysts  of 
liver,  iii.  978 
for  varicose  ulcers,  vi.  .52 

test    for    insufficiency    of    valves    in 
varicose  veins,  v.  154 
Delhi  boil,  iv.  1130,  1131 
Delirium,  traumatic,  in  fractures,  ii.  103, 
129 

tremens  in  fractures,  ii.  103,  129 
Delorme's   decortication   operation,    iii. 

552 
Delusions,     hypochondriac,     operations 

for,  ii.  810  \       _ 
Demarcation,  line,  in  gangrene,  i.  317 
De  Morgan's  spots,  i.  754,  804 
Dench's  modification  of  Ballance's  ope- 
ration, iv.  837 

operation  for  division  of  auditory  nerve 
in   persistent   tinnitus   aurium   and 
otalgia,  vi.  706 
Denker's  method  ^of  gaining  access  to 

nasopharynx,  v.  760 
Denonvilliers'  oponeurosis,  iv.  375 
Dental  cysts,  i.  788 

nerve,  inferior,  exposing,  ii.  704,  705 

splint,  making,  ii.  152 
Dentistry,  .r-raj^s  in,  vi.  1006,  1012 
Depage's  gastrostomy,  iii.  941 
Dermatitis,  gangrenous,  ii.  620;  vi.  54 
in  infants,  ii.  619;  v.  1139 

infectious  eczematoid,  vi.  242,  243 

primrose,  vi.  238 

venenata,  ii.  619;  vi.  238 

.r-ray,  v.  1172 
Dermatomyositis,  ii.  439 
Dermatoplasty,  v.  896 
Dermococcus,  vi.  796 
Dermoids,  i.  822 

connected  with  rectum,  i.  826 

intrathoracic,  i.  843 

mediastinal,  vi.  394 

of  brain,  i.  823;  ii.  670 

of  breast,  iii.  582 

of  kidney,  iv.  243 
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Dermoids  of  lung,  i.  843 

of  neck,  branchial,  iii.  2S4 

of  ovarv,  i.  828-837,  852;  v.  563 

of  rectum,  i.  826,  827 

of  sacrococcygeal  region,  ii.  831 

of  scalp,  i.  823 ;  iii.  35 

of  spleen,  iii.  1081 

of  testicle,  i.  852,  860;  iv.  624 

of  thoracic  wall,  iii.  524 

of  tongue,  iii.  683 

of  umbilicus,  iii.  736;  vi.  449 

postrectal,  i.  826 

pterygium,  i.  757 

relation  to  tentorium,  i.  824 

sequestration,  i.  823 

tubulo-,  i.  823 
Desault,  i.  40 
Descent  of  testicle,  iv.  591 
De  Schweinitz's  method  of  extirpation 

of  lachrymal  sac,  iv.  924 
Desiccation,  electric,  vi.  136-139 
Desmoids,  i.  780 

of  abdominal  wall,  ii.  444;  iii.  730;  vi. 
444  _ 

De  Wecker's  iritoectomy,  iv.  874 
Diabetes,  influence,  on  surgical  prognosis, 
V.  621 

mellitus  as  contraindication  to  anes- 
thesia, V.  1004 

tropical,  iv.  1084 

versus  operation,  v.  621 
Diabetic  gangrene,  vi.  53 
Diacetic  acid  in  urine,  iv.  180 
Diaphragm,    injuries,    from    wounds    of 
thorax,  iii.  518 

pelvic,  iv.  Ill 

functions  of,  v.  421 

rupture,  from  contusions  of  thorax,  iii. 
514 
Diaphragmatic  hernia,  iv.  93,  94 

intercostal,  vi.  597 
Diaphysis,  fractures,  ii.  97 
Diarrhea,  chylous,  ii.  589 
Diastasis,  ii.  88 

Diathesis,   influence,    on  surgical   prog- 
nosis, V.  620 
Dichotomy,  i.  820,  821 
Didot's  operation  for  syndactylism,   ii. 

572 
Diet  in  arthritis  tieformans,  vi.  201 
Dietl's  crisis,  appendicitis  and,  iv.  770 
Dieulafov's  pericardicentesis,  v.  25 
Diffenbach,  i.  69 
Diffenbach's  blepharoplasty,  iv.  919 

excision  of  jaw,  v.  757 
Differential    pressure    chambers,    anes- 
thesia in,  vi.  953 
Dioxydiamidoarsenobenzol  (606)  in  syph- 
ilis, i.  734o 
Diphtheria,  iii.  477 

intubation  in,  v.  1135 

surgery  of,  v.  1135 

tracheotomy  in,  v.  1135 

wound,  i.  340 
Diphtherial  inflammation,  i.  210 


Dislocations 

Diphtheritic  granuhili'jns,  i.  364 

vulvitis,  V.  389 
Diphtheroid  papule,  i.  706 
Diplococcus  gonorrhcca,  i.  234 
intracellularis,  iii.  135 
lanceolatus  capsulatus,  i.  236 
pneumonia?,  i.  236 
Disarticulation  at   elbow-joint,   v.   822, 
824 
at  hip-joint,  v.  872,  875 
at  knee-joint,  v.  863 
at  shoulder-joint,  v.  829,  833 
at  wrist-joint,  v.  818,  819 
of  fingers,  v.  808-817 
of  foot,  V.  849,  850,  852,  853 
of  hip-joint,  anesthesia  in,  v.  1080 
of  thumb,  V.  812,  815 
of  toes,  V.  838-848 
Diseases,  acute,  influence  of,  on  surgical 

prognosis,  v.  623 
Disinfection,  thermal,  capsules  for  con- 
trolling, V.  1200 
Disk,  choked.     See  Choked  disk. 
Dislocations,  ii.  377-433;  ^^.  207 

compound,  compound  epiphyseal  sepa- 
rations and,  differentiation,  ii.  99 
congenital,  ii.  377,  389,  528 
epiphyseal  separations  and,  ii.  98 
in  insane,  ii.  801 
Madelung's,  of  wrist,  ii.  542 
muscular  tone,  i.  91 
of  acetabulum,    complete,   in  central 

dislocation  of  hip,  \\.  209 
of  ankle,  ii.  427 
of  astragalus,  ii.  430,  432 
of  atlas  from  axis,  ii.  874,  876 
of  bones  of  forearm,  backward,  ii.  406, 

408,  409 
of  carpal  bones,  ii.  413 
of  carpometacarpal  joints,  ii.  414 
of  cartilage,  traumatism  of  joints  from, 

ii.  282 
of  clavicle,  ii.  391 
of  costal  cartilages,  vi.  178 
of  crystalline  lens,  operative  treatment, 

iv.  877 
of  elbow,  ii.  406-411 
congenital,  ii.  541 
paralytic,  ii.  527 
of  fibula,  of  up{-)er  end,  ii.  427 
of  foot,  ii.  429,  430 
of  hip.     See  Hip,  dislocation. 

congenital,  ii.  528-539;  vi.  226,  228 
of  humerus,  of  head,  with  fracture  of 
humerus,  ii.  169 
treatment,  ii.  404 
of  intercarjial  joint,  ii.  413 
of  interphalanaeal  joints  of  tin.o;ers,  ii. 

416 
of  knee,  ii.  425 

congenital,  ii.  539,  540 
paralytic,  ii.  527 
of  laryngeal  cartilages,  iii.  471 
of  lower  jaw,  ii.  3Si)-391 ;  iii.  653 
radio-ulnar  joint,  ii.  412 
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Dislocations 

Dislocations  of  mcdiocarpal  joint,  ii.  413 

of  metacarpophalangeal  joints,  ii.  414 

of  metatarsal  bones,  ii.  433 

of  occiput  from  atlas,  ii.  874 

of  patella,  ii.  426,  427 
congenital,  ii.  540 

of  pelvis,  ii.  417 

of  penis,  iv.  478,  479 

of  radiocarpal  joint,  ii.  412,  413 

of  radius,  ii.  410 

and  ulna,  ii.  406-409 

of  head,  congenital,  ii.  541 

of  ribs,  ii.  416;  vi.  178 

of  scapula,  ii.  395 

of  semilunar  bone,  ii.  210 

cartilages  of  knee,  ii.  372,  373 

of  spine,  ii.  873 

of  spleen,  iii.  1073 

of  tendons,  ii.  464 

of  testes,  iv.  615 

of  thumb,  ii.  414,  415 

of  thyroid  cartilage,  iii.  471 

of  tibia,  ii.  426 

of  toes,  ii.  433 

of  ulna,  ii.  410 

and  radius,  ii.  406-409 

of  ulnar  nerves,  ii.  742,  743 

of  uterus,  v.  498 

of  wrist,  ii.  412 

paralytic,  ii.  388,  525 

principal,  in  tumors  of  brain,  iii.  239 

spontaneous,  ii.  386-389 

subacromial,  ii.  394,  401 

subastragaloid,  ii.  430 

subclavicular,  diagnosis,  ii.  400   ' 

subcoracoid,  ii.  394,  399,  400 

subglenoid,  diagnosis,  ii.  400 

supra-acromial,  ii.  392,  393 

tibiotarsal,  ii.  427 

a;-rays  in,  vi.  1005,  1007 
Displacements  of  uterus,  vi.  834 
Dissecting  aneurism,  v.  217 
Dissection,  block,  of  neck,  iii.  330 

wounds,  i.  904 
Diverticulitis,  iv.  668-675 
Diverticulum,  ancestral,  iv.  672 

inclusion,  iv.  672 

Meckel's,  iv.  667,  672 

inflammation,  appendicitis  and,  iv. 

769 
intestinal  obstruction  by,  iv.  658 
strangulation,  iv.  658 

of  bladder,  iv.  293,  295 

of  esophagus,  iii.  812,  813,  815,  820 
pulsion,  vi.  463,  464 

of  intestine,  iv.  667 
Diving  goiter,  iii.  362 

in  naval  surgerj^,  vi.  753 
Division,  medical  personnel   and   equip- 
ment, in  military  surgery,  iv.  952 

of  posterior  nerve-roots  for  pain,  vi. 
262 
Dog,  rabies,  i.  535 

spinal,  vi.  152 
Dollinger's  brace,  ii.  486 


Drop-foot 
Dolor,  i.  183 

Dowd's    operation    for    epithcjlicjma    of 
lips,  iii.  633 
for  hernia,  iv.  105,  106 
in  empyema  of  chest,  vi.  386,  387 
Downes'  angiotribe.  v.  114 

angiotripsy,  v.  115 

operation  for  direct  hernia,  vi.  596 
Doyen's  burr,  iii.     268 

circular  saw,  iii.  267 

clamp  applier,  v.  647 

hand-saw,  iii.  265 

method  of  enucleation  with  scissors  in 
operations  on  neck,  vi.  323 
of  hysterectomy,  v.  544 

motor  for  cranial  operations,  iii.  267 

vasotribe,  v.  113 
Dracontiasis,  iv.  1122-1125 
Draeger  pulmotor,  vi.  944 
Draft,  back,  injuries  from,  v.  1228 
Drain,  v.  607 

cigarette,  iii.  715,  1011;  v.  608 

Mikulicz,  iii.  716 

stab-wound,  iii.  716 

sterilization,  v.  608 
Drainage,  vi.  896 

after  operations,  v.  646 
pericardicentesis,  v.  31 
pericardiotomy,  v.  34 

aspiration,  in  empyema  of  chest,  vi. 
382,  383 

auto-,   in  tuberculous  peritonitis,   vi. 
102 

gauze,  vi.  432,  433 

in  abdominal  surgery,  iii.  714;  vi.  431 

in  ascites,  vi.  234 

in  cholecystostomy,  vi.  604 

in  osteoplastic  craniotomy,  iii.  272 

in  ovariotomy,  v.  573 

lines,  Coffey's,  vi.  433 

of  common  bile-duct,  vi.  607 

of  nose  in  operations  for  removal  of 
tumors  of  hypophysis,  vi.  308 

of  pericardium  and  pleura,  v.  70 

of  wounds,  i.  884 
Drainage-tube,  Brewer's,  for  empyema, 

vi.  383 
Dran,  i.  40 
Dressing  for  wounds,  i.  888 

in  accident  cases,  v.  934 

in  fractures,  ii.  116 

in  surgery,  v.  606 

of  patient  in  operation,  v.  629 

of  wound  after  operation,  v.  648 

Sayre,  in  fracture  of  clavicle,  ii.  166 

shell-wound,  iv.  955 

stations  during  battle,  iv.  963 

in  naval  surgerj^,  iv.  1028;  vi.  762, 
775 

tags  in  naval  surgery,  vi.  776 

Velpeau,  in  fracture  of  clavicle,  ii.  165 
Drill  bones,  ii.  439 

Drop  method  of  ether  anesthesia,  v.  1030 
Drop-finger,  ii.  570 
Drop-foot  frozn  peroneal  palsy,  ii.  744 
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Drowning 

Drowning  in  nav}',  vi.  753 

Drum  membrane,  rupture,  iv.  813,  814 

Drummer's  paralysis,  ii.  462 

Driisen,  i.  517 

Dry  arthritis,  ii.  307 

Dubrueil's  method  of  disarticulation  at 

wrist-joint,  v.  819 
Ducre's  bacillus,  i.  662 
Ductless  glands,  tumors,  vi.  112 
Ductus  hemithoracicus,  iii.  315 

lumbo  thoracicus,  iii.  315 

Pecqueteanus,  iii.  315 
Dudley's    operation    for   anteflexion    of 
uterus,  V.  500 
for  ureterovaginal  fistula,  v.  456 
Duga's  test  in  subcoracoid  dislocation  of 

shoulder,  ii.  400 
Diilirssen's  retroversion  operation,  v.  511 
Dumb  rabies,  i.  534,  535 
Dunlap,  i.  63 

Duodenal  bucket  for  differentiating 
stricture  and  spasm  of  pylorus,  vi. 
485 

fossa,  retroperitoneal  hernia  in,  iv.  99 

hernia,  iv.  100-102 

ulcer,  iv.  686;  vi.  516 
Duodenocholedochotomy,  iii.  1025 
Duodenum,  hour-glass,  vi.  520 
Duplay's  epispadias  operation,  iv.  502 
Dupujrtren,  i.  68 
Dupuj-tren's  contraction,  ii.  566-570 

enterotome,  iv.  677 

method  of  amputating  arm  at  shoulder- 
joint,  V.  826 

splint,  ii.  273 
Dura-endothelioma,  i.  771 
Dural  pouch,  vi.  114,  115 
Duret's  gastroptosis  operation,  iii.  838 
Dust  infection,  i.  149 
Dutch  hquid,  v.  1002 
Djdng  declai'ations,  legal  aspects,  v.  1181 
Dysentery,  iv.  1101-1107 

amebic,  vi.  793 

surgery  of,  v.  1140 

tropical,  vi.  793,  795 
Dysmenorrhea,  v.  357 
Dyspareunia,  v.  358 
Dyspepsia,  appendicular,  vi.  477 

cholelithic,  vi.  477 

gastric,  iii.  960,  961 
Dyspeptic  tongue,  iii.  665 

ulcer  of  tongue,  iii.  673 
Dysphagia   in   hyi^ertrophy   of   thymus 

gland,  vi.  326 
Dj'splasia,  periosteal,  .r-rays  in,  v.  1164 
Dyspnea  after  operation  for  hare-lip,  iii. 
619 

permanent,  in  hypertrophv  of  thvmus 
gland,  vi.  326  '        .    ' 

Dystopia,  renal,  iv.  201-203 
Dystrophia-adiposo-genitalis,  vi.  297 


Ear,  anatomy,  iv.  797 

bloody  tumor,  in  insane,  ii.  795 


Edema 
Ear,  examinations,  means  and  methods, 
iv.  801 
fistula,  congenital,  iv.  806 
insane,  ii.  795 
malformations,  iv.  804 
middle,  diseases,  iv.  814 

tuberculosis,  i.  660 
prominent,  iv.  805,  806 
protection,  in  naval  surgerv,  iv.  1035; 
_  \d.  769 

sign  of  erysipelas,  vi.  65 
surgery,  iv.  797 
syphilis,  i.  717 

wounds,  in  naval  warfare,  iv.  1052 
Ebstein's    instrument    for    introducing 

laminaria  tents,  iii.  783 
Eccentric  hypertrophy  of  bladder,  iv.  296 
Ecchymosis,  epiphyseal,  ii.  98 

in  insane,  ii.  794 
Echinococciasis,  blood  changes,  i.  141 

eosinophile  leukocjiosis,  i.  141 
Echinococcus  colonies,  i.  871 
cysts,  i.  870-878 

abdominal,  iii.  731;  vi.  445 

of  bone,  pathologic  fracture  from. 

ii.  84 
of  breast,  iii.  583 
of  kidney,  iv.  241 
of  liver,  iii.  975,  977,  978 
of  lung,  iii.  545;  xi.  393 
of  muscle,  ii.  442,  443 
of  neck,  iii.  318 
of  pancreas,  iii.  1055 
of  prostate,  iv.  382 
of  spinal  cord,  pathology,  ii.  681 
of  spleen,  iii.  1081 
of  thoracic  wall,  iii.  524 
of  vertebrae,  vi.  259 
pathology',  ii.  681 
retroperitoneal,  iii.  760 
Ech's  fistula,  iii.  982 
Eclampsia  from  Bright's  disease,  vi.  659 
nephrotomy  in,  xi.  1002 
puerperal,  Fischer's  solution  in.  vi.  660 

surgical  treatment,  v.  1130 
vaginal  Cesarean  section  in,  vi.  834 
Ectases  of  arteries,  aneurism  and,  differ- 
entiation, V.  239 
Ecthjmia  terebrant,  v.  1139 
Ectopic  pregnancy,  v.  575-582;  vi.  SS5 
appendicitis  and,  differentiation,  iv. 
772 
spleen,  vi.  621 
Ectotoxins,  i.  229,  231,  236,  237 
Ectrodactylism,  ii.  22,  574 
Ectropion,  operations  for,  iv.  91S-920 
Eczema     in     hypertrophy     of     thymus 
gland,  vi.  327 
of  nipple,  iii.  571 
Eczematoid  dermatitis,  infectious,  vi.  242 
Edema,  acute  gangrenous,  i.  340,  526 
blue,  in  insanity,  ii.  704 
in  traumatic  hv.^^teria,  ii.  773 
malignant,  i.  340,  526-528 
in  fractures,  ii.  102 
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Edema 
Edema  of  arm,  lymphangioplasty  in,  vi. 
233    234 
of  larynx,  iii.  479,  480 
pulmonary,  in  fractures,  ii.  103 
Edwards'  hypogastric  colostomy,  vi.  627 
Effusion,  purulent,  definition,  i.  246 
Ehrenfried's    method    of    treatment    of 

club-foot,  vi.  229-232 
Ehrlich's  "606"  in  syphilis,  i.  734a 

lateral-chain  theory,  i.  167 
Eighth  nerve.     See  Auditory  nerve. 
Einhorn's  duodenal  bucket  for  differen- 
tiating stricture  and  spasm  of  py- 
lorus, vi.  485 
esophagoscope,  vi.  461 
method  of  dilating  pylorus  in  pyloro- 

spasm,  vi.  483,  484 
pyloric  dilator,  vi.  484 
thread  test  for  ulcers  of  upper  digest- 
ive tract,  vi.  484 
Eisendrath's   modified  Cobb    splint,   ii. 

144 
Elastic  bandage,  Martin's,  i.  253,  254 

fibers  in  granulation  tissue,  i.  369 
Elbow,   ankylosis,   Murphy's  operation, 
vi.  904 
cold  abscess,  i.  284 
disarticulation  at,  v.  822,  824 
dislocations,  ii.  406-411 
congenital,  ii.  541 
paralytic,  ii.  527 
excision,  v.  777-780 
fractures,  vi.  179 
gunshot  wounds,  iv.  1015 
injuries  in  vicinity,  ii.  181 
miners',  ii.  466 
pulled,  ii.  411 
sprains,  ii.  181,  367 
tuberculous  disease,  ii.  345 
Electric  currents,  accidents  from,  v.  942; 
vi.  947 
desiccation,  vi.  136-139 
illumination  of  stomach,  iii.  832 
irritability  of  divided  nerves,  ii.  716 
shock,  breaking  circuit  in,  vi.  949a 
Schafer's  method  of  artificial  respi- 
ration in,  vi.  949a 
treatment,  v.  943;  vi.  949 
Electricity,   action    of,   on   bacteria,   v. 
597 
burns  from,  first  care,  vi.  949c 
collapse  from,  i.  89 
in  fibroids  of  uterus,  v.  527 
Electrode,  Cushing's,  iii.  271 
Electrolysis  in  stricture  of  urethra,  iv. 
579 
of  esophagus,  iii.  815 
Electromagnet,  Henle's,  iii.  807 
Electroscope,  Briining's,  vi.  460 
Electrothermic    angiotripsy    in    wounds 

of  arteries,  V.  114,  115 
Elephantiasis,  ii.  589,  595-602;  v/..  796, 
797 
cavernosa  of  scalp,  iii.  28 
nervorum  of  scalp,  iii.  30 

VOL.  VI — 69 


Empyema 

Elcphaatiasis  n('aromat,o.sa  congenita  of 
neck,  iii.  307 
of  penis,  iv.  485 
of  scrotum,  iv.  599 

Charles'  operation,  iv.  1120 
surgical  treatment,  iv.  1119 
of  vulva,  V.  400 
Elephantoid  fever,  iv.  1120 
Elevator  in  prophylactic  hemostasis,  v. 

186,  187 
Elgart's  osteoplastic  amputation  through 

arm,  vi.  916 
Elliot's  operation  for  glaucoma,  vi.  721 

position,  iii.  1009 
Elliott's  ear  device,  iv.  1035 
Elongation  and  mobility  of  cecum, vi.  527 
Elsberg's  apparatus  for  intratracheal  in- 
sufflation anesthesia,  vi.  396 
technic  in  subphrenic  abscess,  i.  273 
Emaciation  in  diseases  of  brain,  iii.  162 
Embolic  aneurism,  v.  218 
Embolism,  i.  444-446;  v.  146;  vi.  63 
after  abdominal  surgery,  vi.  438 
air,  i.  452-459,  907;  vi.  63 

from   wounds    of    internal    jugular 

vein,  iii.  312 
in  wounds  of  veins,  v.  168 
cerebral,  iii.  218 
fat,  i.  462-466 

in  fractures,  ii.  102,  129 
in  wounds  of  veins,  v.  168 
in  fractures,  ii.  99,  128,  129 
in    operative    treatment    of    varicose 
veins,  v.  164 
Embolus,  definition,  i.  444 
Embryology  of  branchial  cysts  of  neck, 

iii.  277 
Embryonal  cysts  of  neck,  iii.  277;  vi.  317 

rudiments,  i.  838 
Embryonic  nucleus,  iii.  281 
theory  of  cancer,  i.  807 
thyroid  gland,  vi.  331 
Emergencv  operations,  preparation  for, 

V.  627 
Emmet's    operation,    Noble's    modifica- 
tion,   for    posterior    colpocele    and 
rectocele,  v.  435 
outline  resection  for  posterior  colpocele 
and  rectocele,  v.  440 
Emotions,  distribution,  in  nature,  vi.  153 
Emphysema,  gangrenous,  i.  340 
in  fractures  of  ribs,  ii.  158,  161 
mediastinal,  iii.  546;  vi.  379 
of  cheek,  iii.  635 
of  nose  after  fracture,  iii.  421 
pulmonary,  vi.  374 
traumatic,  i.  340 
Emphysematous  gangrene,  vi.  78-80 
Emprosthotonos,  i.  491 
Empyema  after  pneumonia,  v.  1120;  vi. 
998 
coexisting    with    subphrenic    abscess, 

treatment,  i.  273 
of  antrum  of  Highmore,  i.  260;  iii.  423, 
647 


1090 


GENERAL    INDEX 


Empyema 

Empyema  of  chest,  iii.  .530-536;  vi.  381- 
387 

of  nasal  accessory  sinuses,  vi.  356,  357 

purulent,  definition,  i.  246 

thoracic,  Beck's  bismuth  paste  in,  vi. 
44 
Emulsion,  brain,  in  tetanus,  i.  497 

tuberculous,  i.  281 
Encephalitis,  iii.  173 
Encephalocele,  iii.  108 
Encephalocystocele,  iii.  109 
Encephalocystomeningocele,  iii.   109 
Enchondroma,  malignant,  i.  750 

of  breast  in  male,  iii.  611 

of  jaw,  iii.  646 

of  spine,  ii.  834 
Endarteritis,  v.  85-91,  94 

obliterans,  vi.  54,  61 
End-bulbs,  primitive,  of  nerves,  ii.  689 
Endo-aneurismorrhaphy,  v.  268-283 

in  arteriovenous  aneurism,  v.  305 

intrasaccular,  v.  281 

in  external  iliac  aneurism,  v.  338 
in  femoral  aneurism,  v.  344 
in  popliteal  aneurism,  v.  349 
Endocarditis,  malignant,  bacteriology  of 

blood,  i.  120 
Endocervicitis,  v.  464-467;  vi.  821,  822 
Endocranial  sinus  infections,  v.  151 
Endolaryngeal  operations,  iii.  498 
Endometritis,  acute,  vi.  812-819 

chronic,  v.  467,  468;  vi.  822-825 

exfoliativa,  vi.  823 

gonorrheal,  iv.  532 
acute,  vi.  813 
chronic,  vi.  825 

of  cervix,  v.  464 

pyemic,  vi.  813 

sapremic,  vi.  813 

septic,  vi.  813 

tuberculous,  vi.  825,  827 
Endoneural   infiltration  with  local  anes- 
thetizing agents  in  amputation,  v.  802 
Endoneurium,  ii.  687 
Endophlebitis,  v.  144 
Endoscope,  iv.  494 
Endoscopic  examination  of  stomach,  vi. 

486 
Endosteum,  ii.  18 
Endothelia,  unity  of,  v.  83 
Endothelioma,  i.  770 

aneurism  and,  differentiation,  v.  240 

of  brain,  iii.  221 

of  pleura,  iii.  537;  vi.  388 

of  rectum,  iv.  158 

of  spinal  cord,  ii.  679 

of  thyroid  gland,  iii.  389 

of  vermiform  appendix,  vi.  578 

of  vertebrae,  pathology,  ii.  679 
Endothelium,  v.  82 

vascular,  of  inflammation,  i.  199 
Endotoxins,  i.  187,  229,  231,  235,  236, 237 
End-to-end  arteriorrhaphy,  v.  126 
Enema  after  abdominal  operations,  vi. 

439 


Epiphyseal 

Engelken's    cabinet    for    operation.s    on 

thorax,  vi.  955 
Enostoses,  ii.  69 

of  cranial  bones,  iii.  54 
Enteritis,    appendicitis    and,    differenti- 
ation, iv.  772 
Entero-anastomo.sis   of   jejunal   loop   in 

gastro-enterostomy,  iii.  896 
Enterocele,  partial,  iv.  46 
Enteroclysis  of  salt  solution  in  hemor- 
rhage, V.  203 
Enterocolitis,  iv.  1101 
Enterorrhaphy,  iv.  713-715 
Enteroteratoma  of  umbilicus,  iii.  734 
Enterotome,  Dupuytren's,  iv.  677 
Enterovaginal  fistula,  v.  458 
Enthesis,  v.  895 
Entropion,  Hotz's  operation,  iv.  916 

operations  for,  iv.  915 
Enucleation  in  fibroids  of  uterus,  v.  528, 
529 

in  goiter,  iii.  374,  376 

in  tumors  of  brain,  iii.  240 

of  eyeball,  iv.  900-904 

of  goiter,  vi.  339 
Eneuresis,  iv.  303 
Enzyme,  anti-,  vi.  26 
Eosin  and  selenivmi  in  mouse  cancer,  vi. 

143 
Eosinophiles,  i.  125 

in  inflammation,  i.  203 
Eosinophilia,  i.  129 

in  malignant  disease,  i.  139 

in  trichiniasis,  i.  141 
Ependyma,  cerebral,  iii.  101 

anatomic  and  physiologic  considera- 
tions, iii.  105 
Ependymitis,  cerebral,  iii.  133,  142 

tumors  of  brain  and,  differentiation, 
iii.  229 
Epibulbar  sarcoma,  treatment;  iv.  892 
Epidermatoplasty,  v.  896 
Epididymis,  retention  cysts,  iv.  622 

sjijhilis,  i.  714;  iv.  621 

tuberculosis,  iv.  619,  620 

tuberculous  abscess,  i.  285 
Epididj'mitis,  acute,  iv.  616-619 

typhoid,  V.  11  IS 
Epidural  typhoid  abscess,  v.  1116 
Epigastric  hernia,  iii.  737;  iv.  90 
EjMglottis,  bifid,  iii.  468 
Epigiiathus,  i.  822 
Epilepsy,  iii.  244-251 

brain  changes  in,  ii.  673 

Jacksonian,  i.  911;  iii.  244 

tumor  of  brain  and,  tlifferentiation, 
iii.  230 

pathology,  ii.  673 

sympatliectomy  for,  ii.  745 
Epileptic  insanity,  operations,  ii.  810 
Epineural  suture,  ii.  687 
Epineurium,  ii.  6S7 
Epijihyseal  cartilage,  ii.  95 

disjunction,  ii.  351 

growth,  disturbances,  vi.  204 
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Epiphyseal 

Epiphyseal  line,  ii.  17 
of  junction,  ii.  95 
separation,  ii.  SO,  93-99 

of  lower  end  of  femur,  ii.  248;  vi.  186 
of  humerus,  ii.  185 
of  tibia,  ii.  264 
of  upper  end  of  humerus,  ii.  170 

of  tibia,  ii.  260 
union,  ii.  107 
sprains,  ii.  98 
Epiphyseolysis  in  knock-knee,  ii.  580 
Epiphyses,  fractures,  ii.  80,  93 

of  long  bones,  date  of  ossification,  ii.  94 
time  of  union,  to  diaphyses  of  long 
bones,  ii.  94 
Epispadias,  iv.  499,  501,  502 
Epistaxis,  iii.  412 
Epithelial  capsules,  v.  948 

cells  in  granulation  tissue,  i.  369 
infection  of  ovary,  malignancy,  i.  839 
odontoma,  i.  784 

pearls  in  dermoids  of  ovary,  i.  832 
tracks,  rests  and,  i.  806 
tumors,  i.  790 
Epithelioid  cells,  i.  365;  vi.  19 

leukocytes,  i.  205 
EpitheHoma,  i.  296;  ii.  637,  638,  639;  vi. 
238,  239 
adenoid,  iv.  411 

of  prostate,  iv.  455 
aneurism  and,  differentiation,  v.  240 
electric  desiccation  for,  vi.  139 
of  gums,  iii.  643 
of  jaws,  iii.  651 
of  lips,  iii.  631,  632,  633 
of  mucous  membranes,  x-Tays  in,  v. 

1176 
of  palate,  iii.  636 
of  rectum,  iv.  157 
of  scalp,  iii.  39 
of  tonsils,  iii.  456,  457 
superficial,  x-rays  in  v.  1175 
Epithelium,  buccal,  inclusions,  in  hypo- 
physis, vi.  276 
Epithelsaum,  vi.  274 
Epityphlitis.     See  Appendicitis. 
Eppinger's  erosion  aneurisms,  v.  87 
Epulis,  iii.  642 
Erasions  of  joints,  v.  774 

of  knee-joint,  v.  787 
Erb's  symptom  in  gastric  tetany,  iii.  959 
in   tetany  parathyreopriva,  v.  957; 
vi.  344 
Erdheim's  hypophysenganggeschwtilste, 

vi.  291 
Ergot,  gangrene  from,  i.  326,  327 
Ergotism,  i.  326 
Erichsen,  i.  67 
Erosion  aneurism,  v.  219 
of  Eppinger,  v.  87 
chancrous,  i.  683 
of  arteries,  v.  86 
of  cervix,  vi.  821,  822 

papillary,  cancer  of  uterus  and,  dif- 
ferentiation, V.  536 


Esophagus 

Erysipelas,  i.  467-476;  vi.  64-06 

complicating  wounds  in  naval  surgery, 
iv.  1061 

in  insane,  ii.  802 

influence  of  race,  sex,  and  age  in,  iv. 
1141 

of  scalp,  iii.  23,  24 

of  scrotum,  iv.  599 
Erysipeloid,  i.  476;  vi.  67 
Erythema  gangrajnosum,  vi.  54 

induratum,  ii.  645 

migrans  of  tongue,  iii.  664 

non-syphilitic,  i.  695 

pernio,  ii.  626 
Erythematous  syphilids,  i.  692,  694 
Erythroblasts,  i.  123 
Erythrocytes,  i.  121-124 
Erythromelalgia,  vi.  54 
Eserin  salicylate  in  gas-pains  after  ab- 
dominal operations,  vi.  436 
Esmarch's  method   of  prophylactic  he- 
mostasis,  v.  190 

operation  for  ankylosis  of  lower  jaw,  v. 
762 
Esophageal  instruments,  iii.  797 

sound,  introducing,  iii.  784-786 

tube,  Symond's,  iii.  784 
Esophagismus,  iii.  801 
Esophagitis,  iii.  799,  800 
Esophagogastroscopy,  vi.  486,  488,  489, 

490 
Esophagojejunogastrostomy,  Roux's,  vi. 

467-471 
Esophagoscope,  Einhorn's,  vi.  461 

Jackson's,  vi.  461 

with  guide,  iii.  788 
Esophagoscopy,  iii.  787-790;  vi.  459 
Esophagostomy,  cervical,  iii.  817 
Esophagotomy,  cervical,  iii.  815-818 
Esophagus,  anatomy  and  physiology,  iii. 
780 

artificial,  production  of,  vi.  467-471 
substitutes,  vi.  467 

cancer,  as  cause  of  stenosis,  iii.  809-811 

cardial  portion,  resection,  iii.  819 

in    .Sauerbruch's    chamber,   vi. 
472 

cauterization,  iii.  815 

cervical  portion,  resection,  iii.  817 

dilatations,  iii.  812 

diseases,  x-rays  in,  vi.  1006,  1007 

diverticula,  iii.  812,  813,  815,  820 
pulsion,  vi.  463 

electrolysis,  iii.  815 

evulsion,  iii.  819 

examination,  methods,  iii.  780-790 

fissures,  iii.  800 

foreign  bodies,  iii.  793-798 
treatment,  vi.  462 

hemorrhage,  iii.  793 

impermeable,  gastrostomy,  iii.  817 
gastrotomy,  iii.  817 

inflammation,  iii.  799,  800 

injuries,  iii.  792 

malformations,  congenital,  iii.  791 
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Esophagus 

Esophagus,  motor  disturbances,  iii.  801 
operations,  iii.  815 

Sauerbruch  chamber,  iii.  820;  vi.  471 
perforations,  iii.  793 
plastic  operation,  iii.  820 
pressure,  determining,  iii.  790 
radiography,  iii.  791 
resection,  in  Sauerbruch  chamber,  iii. 
821;  vi.  471 
in  thoracic  segment,  iii.  818 
rupture,  iii.  792 

sarcoma,  as  cause  of  stenosis,  iii.  809 
spasm,  idiopathic,  iii.  801 
stricture,  iii.  804-812 

after  typhoid  fever,  v.  1108;  vi.  995 
surgery,  iii.  780;  vi.  459 
tumors,  as  cause  of  stenosis,  iii.   808, 

809 
ulceration,  iii.  800 
von  Hacker's  method  of  exploring,  iii. 

783 
wounds,  iii.  792 
Esotropia,  operations  for,  iv.  896 
Essential  hematuria,  iv.  239;  vi.  653 

paralysis,  ii.  510 
Estlander's  thoracoplasty,  iii.  553 

in  empyema,  iii.  536 
Ether  anesthesia,  v.  1027-1032 
blood  changes,  i.  134 
death-rate,  v.  1005 
history,  v.  1001 
intravenous,  vi.  974-978 
muscular  tone,  i.  91 
effect  of.  on  kidnevs,  v.  1007 
inhalers,'  v.  1029-1032 
Ethical  considerations  of  surgeon,  legal 

aspects  of,  v.  1194 
Ethmoid  cells,  anatomy,  iii.  401 

sinuses,  diseases,  iii.  428 
Ethmoidal  bulla,  iii.  401 
Ethmoiditis,  purulent,  iii.  428,  429 
Ethyl  bromid  anesthesia,  v.  1040 
chlorid  anesthesia,  v.  1038 

as  local  anesthetic,  v.  1050,  1051 
inhaler,  Luke's,  v.  1039 
use  of,  before  ether  or  chloroform 
anesthesia,  v.  1041 
Ethylbutyrate  test,  Opie's,  iv.  182 
Eunuchism,  pituitary,  vi.  116 
Eustachian  promontory,  iii.  440 
Evacuator,  Bigelow's,  iv.  355 

vesical,  iv.  354 
Eve's  operation  for  gastroptosis,  vi.  480 
Evisceration  of  eyeball,  iv.  903 

of  orbit,  iv.  909 
Evulsion  of  esophagus,  iii.  819 
Excision  for  varicose  veins,  v.  160 
in  goiter,  iii.  374,  376 
of  alveolar  process,  v.  760,  762 
of  ankle-joint,  v.  787 
of  astragalus,  v.  772,  773 
and  calcaneum,  v.  773 
of  bones,  v.  753 

for  malignant  tumors,  v.  745 
of  pelvis,  V.  769 


Excreting 
Excision  of  calcaneum,  v.  771 

of  cardial  portion  of  esophagus,  iii.  819 
in    Sauerbruch's    chamber,   \-i. 
472 
of  carpal  bone,  v.  768 
of  cervical  portion  of  esophagus,  iii. 
817 

sympathetic  ganglia,  ii.  745 
of  chronic  ulcers  of  stomach,  vi.  480 
of  clavicle,  v.  766 
of  clitoris,  v.  399 
of  coccyx,  V.  769 
of  condyle  of  lower  jaw,  v.  762 
of  elbow-joint,  v.  777 
of  esophagus  in  Sauerbruch's  chamber, 
iii.  821;  vi.  471 

in  thoracic  segment,  iii.  818 
of  femur,  v.  769 
of  fibula,  V.  770 
of  first  metatarsophalangeal  joint,  v. 

789 
of  hip-joint,  v.  782 
of  humerus,  v.  767 
of  intestine,  iv.  722 
of  joints,  V.  774;  vi.  904,  906 

in  tuberculosis,  ii.  317 
of  knee-joint,  v.  784 
of  liver,  iii.  985 

of  long  bones,  osteotomy  with,  vi.  907 
of  lower  jaw,  v.  761 
of  metacarpal  bones,  v.  768 
of  metatarsal  bones,  v.  774 
of  patella,  vi.  900 
of  phalanges,  v.  769 
of  posterior  nerves  for  wrv-neck,  iii. 
290 

spinal  nerve-roots  for  spastic  paral- 
ysis and  athetosis,   vi.  262,  263, 
265 
of  radius,  v.  768 

of  ribs,  local  anesthesia  in,  v.  1068 
of  scapula,  v.  766 
of  segment  of  lower  jaw,  v.  762 
of  shoulder-joint,  v.  775 
of  tarsal  bones,  v.  770 
of  temporal  wall  of  orbit,  Kronlcin's 

method,  iv.  907 
of  tibia,  V.  770 
of  trachea,  iii.  510 
of  ulna,  V.  768 
of  upper  jaw,  v.  753-763 
of  vertebrte,  v.  769 
of  wrist-joint,  v.  780 
of  zygoma,  vi.  904,  905 
osteoplastic,  of  hard  jialate,  v.  759 
submucous,  for  deviation  of  septum, 

iii.  409 
test    in    gj'necologic    examination,   v. 

372 
total,  of  ureter,  Lilienthal's  method,  vi. 

663 
Excitomotor  cortex  of  brain,  iii.  155 
Exclusion,  intestinal,  iv.  724 
Excreting  organs,  effects  of  multiple  in- 
juries on,  v.  940 
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Exenteration 

Exenteration  of  goiter,  vi.  340 

of  orbit,  iv.  909 
Exfoliative  cystitis,  iv.  310 
Exhausting  chronic  diseases,  pathologic 

fractures  in,  ii.  86 
Exhaustion  of  brain-cells  from  trauma  of 
various  parts  of  body  under  inhala- 
tion anesthesia,  cause,  vi.  152 
physical,  vi.  145 
Exophthalmic  goiter,  iii.  342,  344-351 
Dalrymple's  sign,  vi.  336 
Graef's  sign,  vi.  336 
hypophysis  in,  vi.  283 
operation  in,  vi.  336,  337 

results,  vi.  341 
Stellwag's  sign,  vi.  336 
sympathectomy  for,  ii.  745 
symptoms,  vi.  334 
x-rays  in,  v.  1177 
Exophthalmos,  pulsating,  iv.  925-936 
arteriovenous    aneurysm    with,    iii. 

132 
operations  for,  vi.  722 
orbital,  iv.  734 
Exostosis,  ii.  69 

bursata,  ic-ray  in,  v.  1169 

cartilaginea,  ii.  69 

dental,  iii.  645 

multiple  chondral,  .r-rays  in,  v.  1168 

of  cranial  bones,  iii.  52 

of  external  auditory  meatus,  iv.  807, 

808  _ 
of  orbit,  removal,  iv.  907 
of  spine,  ii.  834 
Exothymopexy  in  hypertrophy  of  thy- 
mus gland,  vi.  327 
Exotropia,  operations  for,  iv.  899 
Expansion  fractures  of  skull,  iii.  64,  65 
Experimental    aneurisms    obtained    by 
production  of  toxic  arteritis,  v.  245 
tetany,  vi.  351 
Exploratory  incision  in  gynecologic  ex- 
amination, V.  375 
Explosions,  injuries  from,  treatment,  v. 

938 
Exstrophy  of  bladder,  iv.  298 
Extension  in  fractures,  ii.  122 

methods  in  fractures  of  extremities,  vi. 
162 
Extirpation  for  carotid  aneurism,  v.  322 
in  aneurism,  v.  264 
in  external  iliac  aneurism,  v.  337 
in  femoral  aneurism,  v.  343 
of  bladder  in  tumors,  iv.  324 
of  diverticula  of  esophagus,  iii.  820 
of  lachrymal  sac,  iv.  923-925 
of  pancreatic  cysts,  iii.  1060 
of  penis,  iv.  49 i 

of  sternomastoid  for  wry-neck,  iii.  289 
of  whole  contents  of  orbit,  iv.  908 
Extracerebellar   tumors,   symptoms,   iii. 

228 
Extraction  of  teeth,  iii.  640,  641 
Extradural  cephalhematoma,  iii.  93 
hemorrhage,  iii.  199-205 


Face 

Extraperitoneal  cysts  of  urachus,  iii.  733 
Extra-uterine  pregnancy,  v.  575-582;  vi. 
885    _  _ 
appendicitis  and,  differentiation,  iv. 
772 
Extravaginal  inversion  of  uterus,  v.  511 
Extravasation  of  urine,  iv.  506,  .508 
Extremities,  arterial  thrombosis,  i.  430 
contusions,  i.  921 
fractures,  methods  of  extension  in,  vi. 

162-174 
gunshot  wounds,  iv.  1014 
lower,  gunshot  wounds,  iv.  1016 
operations  on,   local  anesthesia  in, 

V.  1078 
wounds,  in  naval  warfare,  iv.  1052 
operations  on,  blood-pressure,  i.  106 

shock,  i.  935 
symmetric  gangrene,  i.  325 
upper,  gunshot  wounds,  iv.  1015 
operations  on,  local  anesthesia  in,  v. 

1066 
wounds,  in  naval  warfare,  iv.  1052 
wounds,  in  naval  warfare,  iv.  1051;  vi. 
773 
Exudates,  absorption,  i.  382 
of  inflammation,  i.  198 
local  effects,  vi.  22 
Exudative  cystitis,  iv.  310 
Exulceratio  simplex,  iii.  849 
Eye,  artificial,  insertion,  after  enuclea- 
tion, iv.  904 
re-formed,  iv.  904 
cat's-,  i.  766 
contusions,  i.  916 
danger  zone,  iv.  854 
diseases,  electric  desiccation  for,  vi.l39 
gunshot  wounds,  iv.  1004 
muscles,  operations  on,  iv.  895 
operations  on,  iv.  861-864 
surgery,  iv.  849;  vi.  711 
syphilis,  i.  715, 

wounds,  in  naval  warfare,  iv.  1052 
Eyeball,  anatomy,  iv.  852 
enucleation,  iv.  900-904 
evisceration,  iv.  903 
foreign  bodies  in,  iv.  892-894 
operations  on,  iv.  865 
suspensory  ligament,  iv.  851 
tunics,  anatomy,  iv.  853,  855,  857 
Eyeground  as  means  of  diagnosis  of  in- 
tracranial lesions,  iv.  937 
Eyelids,  anatomy,  iv.  858 
chancre,  i.  685 
cysts,  removal,  iv.  911 
granular,  operations  for,  iv.  891,  892 
operations  on,  iv.  911 
suturing,  iv.  917 


Face,  burns,  deformities  after,  iii.  630 
chancre,  i.  685 
contusions,  i.  916 
frog-,  iii.  419 
gunshot  wounds,  iv.  1003,  1004 
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Face 

Face,  lionlike  appearance,  ii.  57 

operations  on,  local  anesthesia  in,  v. 
1065 
Facial  artery,  ligation,  v.  678 
erysipelas,  i.  472 
cxi)rcssion  in  shock,  i.  930 
nerve,  injuries  and  diseases,  ii.  723 
neuralgia,  iii.  652 
paralysis,  ii.  723,  725;  vi.  249,  250 
after  removal  of  Gasserian  ganglion, 

V.  980 
in  cephalic  tetanus,  vi.  67 
spasm,  ii.  729 
Facies  abdominalis  in  appendicitis,  iv. 
755 
ovariana,  v.  564 
Facio-accessory  anastomosis,  ii.  727 
Faciohypoglossal  anastomosis,  ii.  727 
Factories,  accidents  in,  v.  925,  929 
Faire's  policy  in  tuberculous  abscess,  i. 

622 
Fallopian  tubes,  absence,  v.  386 
actinomycosis,  vi.  875 
cancer,  vi.  130 
inflammation,  v.  550 
leakage  from,  in  salpingitis,  vi.  874 
repair,  i.  413 
rudimentary,  v.  386 
rupture,  in  salpingitis,  vi.  874 
surgery,  v.  550;  vi.  812,  872 
torsion,  vi.  875 
tumors,  V.  558 
False  aneurism,  v.  216 

structure  of  sac  in,  v.  220 
fluctuation  of  abscess,  i.  242 
Family  appendicitis,  iv.  736 

history  in  gynecologic  examination,  v. 
354 
Farabeuf's   method   of   amputating   leg 
at  lower  third,  v.  855 
at  upper  third,  v.  860 
of  disarticulation  at  elbow-joint,  v. 
822 
of  foot  at  subastragaloid  joint,  v. 

850 
of  great  toe,  v.  840 
of  index-finger  at  metacarpopha- 
langeal joint,  V.  813 
of  little  finger  at  metacarpopha- 
langeal joint,  V.  813 
toe,  V.  841 
of    thumb    at    metacarpophalan- 
geal joint,  V.  812 
of  excising  calcancum,  v.  771 
Farcy,  i.  512 
Fascia,  cervical,  vi.  317 
cremasteric,  iv.  589 
infundibuliform,  iv.  589 
rectovesical,  anatomy,  iv.  374 
surrounding,  of  i)rostate,  anatomy,  iv. 

374 
tuberculosis,  i.  657 
Fascial  rupture  of  abdominal  wall,  vi.  449 
Fat  embolism,  i.  462-466 
in  fractures,  ii.  102,  129 


Fergusson 

Fat  embolism  in  wounds  of  veins,  v.  168 
necrosis  in  diagnosis  of  diseases  of  pan- 
creas, iii.  1039 
Fatigue  neurosis,  ii.  760 
Fauces,  chancre,  i.  687 
Faucial  tonsils,  anatomj^,  iii.  440 
Faulty  attitude,  ii.  494 

union  in  fractures,  ii.  110 
Fear,  vi.  153 
Fecal  abscess,  i.  255 

accumulation,  cysts  of  ovary  and,  dif- 
ferentiation, V.  567 
fistula,  i.  285,  288 

Beck's  bismuth-paste  in,  \'i.  44 
in  female,  v.  458,  459 
persistent  abdominal,   Coffey's  op- 
eration, vi.  46 
treatment,  iv.  121 
opening  at  umbilicus,  iv.  119 
stasis  in  hernia,  iv.  38 
Feces  in  diseases  of  pancreas,  iii.  1040. 

1042 
Fees  of  surgeon  as  expert  witness,  v.  1184 
Felon,  i.  264,  265;  ii.  453,  454 
Femoral  aneurism,  v.  342 
extirpation  in,  v.  343 
intrasaccular     endo-aneurismorrha- 

phy  in,  v.  344 
treatment,  v.  338,  343 
arter.y,     common,     compression,     for 
prophylactic  hemostasis,  v.  188 
ligation,  v.  713 
hernia,  iv.  71-76 

French  truss  for,  iv.  31,  32 
local  anesthesia  in,  v.  1074 
vein,  ligation,  v.  169 
suture,  V.  172 
Femorotibial  osteoplastic  amputation  of 

leg,  V.  866 
Femur,   epiphyseal  separation  of  lower 
end,  ii.  248;  vi.  186 
fractures  of  head,  ii.  226 
of  lower  end,  ii.  248,  249 
of  neck,  ii.  226-239;  vi.  183,  184,  185 
Buck's  extension  in,  ii.  244 
impacted,  ii.  351 
tuberculosis   of   hij)   and,    ditYiM-- 
entiation,  ii.  32(1 
of  shaft,  ii.  240-24S 
spontaneous,  in  tuberculous  coxitis. 
vi.  101 
gunshot  wounds,  iv.  1016 
neck,  incurvation,  ii.  351 

infraction,  ii.  351 
osteotomy  of,  v.  749 

for    deformity    in    tubi-rculosis    of 
knee,  ii.  342 
resection,  v.  769 
Fergus'  operation  for  glaucoma,  vi.  721 

for  ptosis,  iv.  914 
Ferguson's    operation    in    em]\vcina    of 

chest,  vi.  385 
Fergusson,  i.  67 

Fergusson's   method   of   excising    ujiper 
jaw,  V.  754 
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Ferment 

Ferment,  lipolytic,  vi.  28 
proteolytic,  vi.  35 
treatment  of  cold  abscess,  vi.  38 
of  tuberculous  fistula,  vi.  38 
Fermentative  activities  of  pus,  vi.  25 
Ferri pyrin  in  hemorrhage,  v.  206 
Fetal  development  of  rectum,  iv.  115 
Fetal  rickets,  ii.  50,  54 

atrophy  of  cranial  bones  in,  iii.  43 
Fetus,  influence  of  maternal  syphilis,  i. 
720 
parasitic,  i.  819 

secondary  development,  after  rupture 
in  extra-uterine  pregnancy,  v.  580 
Fever,  surgical,  i.  550 
Fibers,  elastic,  in  granulation  tissue,  i. 
369 
nerve-,  injury  of,  changes  in  ganglion 
cells  after,  i.  402 
Fibrillar  action  of  heart,  v.  48 
Fibrin,  i.  Ill 

formation  of  inflammation,  i.  198 
Fibrinous  arthritis,  ii.  309 
Fibro-adenoma  of  breast,  iii.  577 

in  male,  iii.  611 
Fibroblasts,  i.  246 

of  granulation  tissue,  i.  365 
of  inflammation,  i.  206 
Fibrocystic  tumors,  i.  772 

of  uterus,  v.  523 
Fibroids  of  uterus,  i.  749,  771-780;  v. 
517-530;  vi.  850-854 
cysts  of  ovary  and,  differentiation, 
y.  569 
ovarian,  i.  781 
recurring,  i.  749 
Fibrolipoma  of  rectum,  iv.  154 
Fibrolysin  in  elephantiasis,  vi.  797 
Fibroma,  i.  749 
moUuscum,  ii.  714 

of  abdominal  wall,  iii.  729 
of  neck,  iii.  307 
of  thoracic  wall,  iii.  523 
multiple,  of  skin,  ii.  714 
of  abdominal  wall,  iii.  730;  vi.  444 
of  bone,  ii.  67 
of  brain,  ii.  669;  iii.  221 
of  larynx,  iii.  490 
of  nasopharynx,  iii.  443 
of  nerves,  pathology,  ii.  682 
of  nose,  iii.  418 
of  pancreas,  vi.  617 
of  rectum  and  anus,  iv.  152 
of  spinal  cord,  pathology,  ii.  679 
of  thoracic  wall,  iii.  523 
of  tongue,  iii.  684 
of  tonsils,  iii.  455 
of  vertebraj,  pathology,  ii.  679 
pendulum,  ii.  635 
tuberculous,  of  pleura,  vi.  388 
Fibromyoma  of  ovary,  v.  564 
of  rectum  and  anus,  iv.  154 
of  uterus,  i.  772 
of  vagina,  v.  411 
of  vulva,  V.  403 


Fingers 

Fibromyxoma  of  abdominal  wall,  iii.  731 

of  uterux,  v.  524 
Fibromyxosarcoma   of   abdominal   wall, 

iii.  731 
Fibroneuroma  of  thoracic  wall,  iii.  523 
Fibrosarcoma  of  brain,  iii.  221 

of  thyroid  gland,  iii.  389 
Fibrotuberculose  hypertrophique,  vi.  388 
Fibula,  dislocation  of  ujiper  end,  ii.  427 
fractures  of  lower  end,  ii.  265 

of    shaft,    isolated,    of    upper    and 

middle  thirds,  ii.  263 
of  upper  end,  ii.  262 
resection,  v.  770 
Field  hospital,  iv.  952 
during  battle,  iv.  964 
equipment,  iv.  955 
service,  equipment  of  medical  depart- 
ment in,  iv.  954 
school,  vi.  737 
Figure-of-eight  silkworm-gut  suture,  iii. 

719 
Filaria  Bancrofti,  ii.  590 
diurna,  ii.  595 
nocturna,  ii.  595 
in  blood,  i.  140 
perstans,  ii.  595 

sanguinis  hominis  in  blood,  i.  121,  140 
nocturna,  ii.  590 
Filariasis,  i.  140;   ii.  590,  594;  iv.  1119, 

1120 
Filiform  bougie  in  dilatation  of  stricture 

of  urethra,  iv.  553,  556 
Filigalvanopuncture  in  aneurism,  v.  251 
Filipuncture  in  aneurism,  v.  251 
Filtering  cicatrix  in  operations  on  eye,  vi. 

718 
Finger,  chancre,  i.  687 
dead,  i.  325 
index-,    disarticulation    of,    at    meta- 

carpophalaageal  joint,  v.  813 
inner,  disarticulation  of,  with  metacar- 
_  pal,  y.  814 

little,  disarticulation  of,  at  metacarpo- 
phalangeal joint,  V.  813 
melanoma,  i.  758 
Fingers,  amputation,  at  first  phalanx,  v. 
809 
at  last  phalanx,  v.  807 
at  second  phalanx,  v.  809 
with  parts  of  metacarpals,  v.  814 
anomali(\s,  ii.  570 
contractions,  ii.  574 
disarticulation  of.  at  first  interphalan- 
geal  joints,  v.  809 
at   metacarpophalangeal   joints,    v. 

809 
at  second  interphalangeal  joints,  v. 

80S_ 
excluding  thumb,  with  metacarpals, 
V.  817 
Dupuytren's  contraction,  ii.  566 
fusion,  ii.  572 

interphalangeal  joints,  dislocations  at, 
ii.  416. 


1096 


GENERAL    INDEX 


Fingers 
Fingers,  supernumerary,  ii.  573 

webbed,  ii.  572 
Finne3^'s  method  of  pyloroplasty,  iii.  909 
Gould's  modification,  iii..  913 
j)ortable  operating-table,  v.  633 
Finsen  light  in  lupus  vulgaris,  i.  648;  vi. 
240 
in  tuberculosis,  i.  639 
in  ulcer,  vi.  49 
Firearms,    wounds    by.       See    Gunshot 

wounds. 
First  aid  in  accidents,  v.  930 

in  factories,  mills,  mines,  v.  925 
in  industrial  buildings,  v.  924 
intention,  healing  by,  i.  361,  362 
First-aid  car.  Red  Cross,  vi.  944 

instructions  in  naval  siu-gery,  iv.  1027; 

\d.  761 
packet,  iv.  954 

in  gunshot  wounds,  iv.  998 
in  naval  surgery,  iv.  1033 
treatment  of  fractures,  ii.  Ill 
Fischer's  solution  in  anuria,  vi.  655,  660 
in  nepliritis,  vi.  660 
in  puerperal  eclampsia,  vi.  660 
Fish  wounds  in  naval  surgery,  vi.  751 
Fissure  calcarina,  iii.  15S 
centralis,  iii.  155 
in  tongue,  iii.  666 
median,  of  sternum,  iii.  512 
of  esophagus,  iii.  800 
parieto-occipital,    extracranial    deter- 
mination, iii.  171 
Rolandic,  iii.  155 

diseases,  diagnosis,  iii.  164 
Sylvius'    extracranial    determination, 
iii.  169 
Fissured  wound,  i.  879 
Fissure-in-ano,  i.  309;  iv.  128,  129 
Fist  percussion  of  kidnev,  vi.  547 
Fistula,  i.  285-290;  vi.  34 

Abrashanoff's  pedunculated  flap  ope- 
ration, vi.  46 
after  operation  for  appendicitis,  iv.  795 
anal.  Beck's  bismuth  paste,  in,  vi.  44 

treatment,  operative,  vi.  46 
aural,  congenital,  iv.  806 
Beck's  bismuth  paste  in,  vi.  41 
biliary,  after  operations  on  gall-blad- 
der and  biliary  ducts,  treatment,  iii. 
1032 
chylous,  vi.  322 
diagnosis,  vi.  41 
enterovaginal,  v.  458 
fecal.  Beck's  bismuth  paste  in,  vi.  44 
in  female,  v.  458 
treatment,  iv.  121 
horschoe,  iv.  125 
in  ano,  iv.  125-127;  vi.  625,  626 
in  female,  v.  446 
intestinal,  iv.  676 
closure  of,  vi.  535 

internal,  after  operations  on  gall- 
bladder and  biliary  ducts,  treat- 
ment, iii.  1031 


Flexion 

Fistula,  milk,  iii.  575 

mucous,  after  operations  on  gall-blad- 
der and  biliarj"  ducts,  treatment,  iii. 
1032 

of  gall-bladder  from  gall-stones,  iii. 
1003 

of  neck,  iii.  277;  vi.  317 

branchial,  iii.  277,  281,  282 
median,  iii.  283 

of  umbilicus,  iii.  734 

of  urachus,  iii.  733,  734 

of  urethra,  iv.  580-586 

persistent  abdominal  fecal,  Coffey's 
operation,  vi.  46 

rectal,  Beck's  bismuth  paste  in,  vi.  44 

rectoperineal,  v.  458 

recto-urethral,  iv.  383 

rectovaginal,  iv.  126,  128;  v.  458 

rectovesical,  iv.  126,  128 

renal,  iv.  228 

salivary,  parotid,  iii.  322 

spontaneous,  after  operations  on  gall- 
bladder and  biliary  ducts,  treat- 
ment, iii.  1032 

S3-mptom  in  involvement  of  labyrinth 
from  acute  or  chronic  purulent 
otitis  media,  vi.  700 

thyroglossal,  iii.  281 

tracheal,  repair  of,  vi.  366 

treatment,  vi.  41 
operative,  vi.  46 

tuberculous,  treatment,  \\.  38 

umbilical,  vi.  449 

ureteral,  in  female,  diagnosis,  v.  448 

ureterovaginal,  closure  of,  v.  454,  455 

ureterovesicovaginal,  v.  450,  456 

urethropenile,  iv.  580 

urethi'operineal,  iv.  580,  583,  584 

urethroperineorectal,  iv.  584,  585 

uretlu'orectal,  iv.  580,  584,  585 

uretliroscrotal,  iv.  580,  583,  584 

ui'etlirovaginai,  diagnosis,  v.  448 

urinarv,  Beck's  bismuth  paste  in,  vi. 
44 
in  female,  v.  446 

vesical,  iv.  331,  332  _ 

in  female,  diagnosis,  v.  448 

vesico-uterine,  closure  of,  v.  454 

vesicovaginal,    denudation    operation 
for,  V.  450 
Fitz's  rule  in  acute  pancreatitis,  iii.  1049 
Flail  joint  in  paralvtic  dislocation,  ii.  389 
Flaps,  free,  v.  887^  890 

in  plastic  surgery,  v.  887,  890 

pediculated,  v.  890 

superimposed,  v.  894 

transplantation  of,  v.  893 
Flat  knot,  v.  603 

wart,  ii.  627 
Flat-foot,  ii.  553-559 

inflanunatory,  tuberculosis  of  ankle 
and,  differentiation,  ii.  349 

varieties,  ii.  554 
Flexed  toes,  ii.  560 
Flexion  in  aneurism,  v.  255 
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Flexure 

Flexure,  hepatic,  tumors  in  neighborhood, 
removal,  bearing  of  lymphatics  on, 
vi.  510 
sigmoid,  tumors  of,  removal,  bearing 

of  lymphatics  on,  vi.  511,  512 
splenic,  anatomy,  iv.  697 
carcinoma,  iv.  698,  699 
inflammation,  iv.  697 
tumors,  iv.  698 

in    region,    removal,    bearing   of 
lymphatics  on,  vi.  511 
Flight,  phylogenetic,  vi.  155 
Flint's  method  of  excising  knee-joint,  v. 

786 
Floating  bodies  in  joints,  ii.  371 
kidney,  iv.  204-207 
patella,  ii.  299 
Fluorescent  media  for  transillumination 

of  stomach,  iii.  832 
Flush  area,  ii.  647 
Foam  cell,  vi.  355 
Foamy  organs,  i.  341 
Focal  epilepsy,  iii.  244 
Follicles  of  thyroid  gland,  iii.  339 
Fontana,  spaces  of,  iv.  855 
Food,  infection  through,  i.  150 
Foot,  deformities,  after  infantile  paral- 
ysis, ii.  513 
disarticulation  of,  at  ankle-joint,  heel 
flap,  V.  852,  853 
at  subastragaloid  joint,  v.  850 
dislocation,  ii.  429,  430 
perforating  ulcer,  i.  304-306 
Forage  poisoning,  i.  533 
Foramen   of   Winslow,   hernia   through, 

iv.  103,  104 
Forbe's  method  of  disarticulation  of  toes, 

V.  843 
Forceps,  Briinings'  extensible,  vi.  461 
Dahlgren,  iii.  269 
Guisez's,  iii.  468,  469 
Hudson's,  V.  998 
Jackson's,  vi.  462 
Kerrison's,  iii.  426 
Lerche's,  vi.  462 
Shoemaker-Murphy,  vi.  896 
tongue-holding,  Senn's,  v.  1016 
Forceps-tourniquet,  Thomas,  v.  830,  831 
Forcipressure  in  wounds -of  arteries,  v. 

112,  113 
Forearm,  amputation,  lower  third,  modi- 
fied circular  method,  v.  820 
upper  two-thirds,  v.  820 
and  hand,  infected,  bath  for,  i.  251 
fractures,  ii.  193,  197,  198 
gunshot  fractures,  iv.  1015 
Vanghetti's     cineplastic     amputation 

through,  vi.  911,  912,  914 
Vredrene's      cineplastic      amputation 
through,  vi.  914 
Fore-gut,  iii.  966 

Foreign   bodies    as    cause   of   intestinal 
obstruction,     influence    of    race, 
sex,  and  age  in,  iv.  1144 
aseptic,  implantation  of,  v,  880,  895 


Fowler 

Foreign  bodies,  healing  about,  i.  382 
in  abdomen,  iii.  752 
in  air-passages,  iii.  472 
in  antrum  of  Highmore,  iii.  427 
in  appendix  as  cause  of  appendicitis, 

iv.  742 
in  bladder,  iv.  326,  327 
in  breast,  iii.  575 
in  bronchi,  vi.  375 
in  cornea,  removal,  iv.  833 
in  esophagus,  iii.  793 
treatment,  vi.  462 
in  external  auditory  meatus,  iv.  811 
in  eyeball,  iv.  892-894 
in  frontal  sinus,  iii.  439 
in  heart,  v.  75 

.r-rays  in,  v.  56 
in  joint,  chronic  synovitis  from,  ii. 

301 
in  nasopharynx,  iii.  458 
in  nose,  iii.  413 
in  pericardium,  v.  39 
in  rectum,  iv.  123 
in  stomach,  iii.  846 
in  tongue,  iii.  657 
in  urethra,  iv.  509,  510 
in  vagina,  v.  415,  416 
in  veins,  v.  168 

swallowing  of,  by  insane,  ii.  792 
a;-ray  for  detecting,  v.  1151;  vi.  1005, 
1006 
membranes,  interposition,  in  ankylosis 
vi.  904 
Foreign-body  giant  cells,  i.  383 

peritonitis,  vi.  453,  454 
Foreskin,  iv.  473 
Formaldehyd  gas,  v.  594 
Formalin,  v.  594 

and  iodoform  in  tuberculous  abscess, 
vi.  39 
Formalin-glycerin  solution  in  tuberculo- 
sis, _vi.  97,  98" 
Formic-mercury  process  for  hides,  vi.  73 
Fornix  conjunctiv£E,  iv.  859 
Forster's  method  of  ripening  cataract,  iv. 

873 
Fossa,  duodenal,  retroperitoneal  hernia 
in,  iv.  99 
iliac,  simultaneous  palpation,  vi.  551 
intersigmoid,  hernia,  iv.  104;  vi.  592 
ischiorectal,  tuberculosis,  i.  660 
mesenterico-parietal,     retroperitoneal 

hernia  in,  iv.  99 
mesocolic,    retroperitoneal   hernia   in, 

iv.  99 
navicularis,  iv.  474 
of  Rosenmiiller,  iii.  440 
paraduodenal,    retroperitoneal   hernia 

in,  iv.  99 
pituitary,  method  of  approach,  iii.  275 
supratonsillar,  iii.  440 
Fourth  of  July  tetanus,  i.  489;  vi.  69,  71 
Fowler's   operation  of  decortication   of 
lung,  iii.  552 
position  in  abdominal  surgery,  vi.  431 
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Fowler 

Fowler's  position  in  peritonitis,  iii.  706, 

777 
Fracture-bed,  ii.  232 
Fracture-dislocations   of  spine,   ii.   855, 

857 
Fractures,  ii.  75;  vi.  160 

abnormal  mobility  of  bone  in,  ii.  89 

administration  of  anesthetic  in,  ii.  92 

ambulatory  treatment,  ii.  122 

at  anterior  end  of  rib,  vi.  178 

Bardenheuer's  extension  in,   vi.   162, 
164-168 

Bennett's,  ii.  214,  215,  216 

blood  changes,  i.  91,  136,  391,  392 

by  bending,  ii.  82 

by  direct  violence,  ii.  81 

by  external  violence,  ii.  81 

by  indirect  violence,  ii.  81 

by  muscular  action,  ii.  82 

by  tearing  force,  ii.  82 

by  torsion,  ii.  82 

careful  removal  of  clothing,  ii.  91 

classification,  ii.  77-87 

Colics',  ii.  202;  vi.  179 

comminuted,  ii.  79 

complete,  ii.  78 

complicated,  ii.  87 

complications,  ii.  99,  127 

compound,  ii.  87;  vi.  160-162 

aseptic  bone-cavity  filling  in,  v.  744 
compound    epiphyseal    separations 

and,  differentiation,  ii.  99 
conservative  treatment,  ii.  133 
debridement  in,  ii.  132 
emphysematous  cellulitis,  ii.  102 
malignant  edema  in,  ii.  102 
primary  amputations  in,  ii.  131 
treatment,  ii.  131,  133 

compression,  ii.  79,  82 

crepitus  in,  ii.  89 

crushing,  ii.  79 

defective  formation  of  callus  in,  ii.  107 

definition,  ii.  75 

deformity  in,  ii.  89 

delayed  union,  ii.  108-110 
treatment,  ii.  137-139 

delirium  tremens  in,  ii.  103,  129 

diagnosis,  ii.  90,  92,  93 

dislocations  and,  differentiation,  ii.  384 

displacement  of  fragments,  ii.  87,  88 

disturbances  of  skin  in,  ii.  99,  127 

dressings  in,  ii.  116 

ecchymosis  in,  ii.  89 

embolism  in,  ii.  99,  128 

epiphyseal  separations  and,  differenti- 
ation, ii.  98 

examination  of  general  conditions,  ii. 
91 

extension,  ii.  122 

exuberant  callus  in,  ii.  107 

failure  of  union,  ii.  108 

false  joint  formation  in,  ii.  108 

fat  embolism  in,  ii.  102,  129 

faulty  union,  ii.  110 

fibrous  union,  ii.  108-110 


Fractures 

Fractures,  first-aid  treatment,  ii.  Ill 
from  bone  cysts,  vi.  160 
gangrene  of  skin  in,  ii.  99 
greenstick,  ii.  77 
gunshot.     See  Gunshot  fractures. 
hemorrhage  in,  ii.  103,  129 
history  of  case,  ii.  89,  92 
impacted,  ii.  79,  82 
in  dislocations  of  shoulder,  diagnosis, 

ii.  401,  404 
in  insane,  ii.  799 
in  osteomalacia,  ii.  60 
incomplete,  ii.  77,  78 
influence  of  age,  season,  and  sex,  ii.  76, 

77 
injuries  to  arteries  and  veins,  ii.  100, 
128 

to  nerves,  ii.  101,  129 
inspection  of  injured  part,  ii.  92 
intra-articular,  ii.  80 
intrapartum,  ii.  83 
intra-uterine,  ii.  83 
involving  thorax,  ii.  154 
joint,  ii.  80 

diagnosis,  ii.  93 

proper,  ii.  80 

treatment,  ii.  135 
liability  of  individual  bones,  ii.  75 
longitudinal,  ii.  78 
loss  of  function  of  limb  in,  ii.  90 
masked,  ii.  141 
metal  splints  in,  ii.  122 
method  of  examination,  ii.  90 
multiple,  ii.  87 
muscular  atrophy  in,  ii.  130 
objective  signs,  ii.  89,  93 
oblique,  ii.  78 
of  acetabulum,  ii.  239;  vi.   184,  208, 

209 
of  alveolar  process,  ii.  148 
of  astragalus,  ii.  274;  vi.  188 
of  carpal  bones,  ii.  209-213;  vi.  182 
of  clavicle,  ii.  162-167 
of  coronoid  process,  ii.  195,  196 

of  lower  jaw,  ii.  150 
of  costal  cartilages,  ii.  162 
of  cranium  bv  hand  weapons,  in  war. 
iv.  968 

in  war,  iv.  1000,  1002 
of  diaphj'sis,  ii.  97 
of  elbow,  vi.  179 
of  epiphysis,  ii.  SO,  93 
of  extremities,  methods  of  extension  in, 

vi.  162-174 
of  femur,  of  head,  ii.  226 

of  lower  end,  ii.  248,  249 

of  neck,  ii.  226;  vi.  183 

of  shaft,  ii.  240 

spontaneous,  in  tuberculous  coxitis, 
vi.  101 
of  fibula  of  lower  end,  ii.  265 

of  shaft,  ii.  262,  263 
of  forearm,  ii.  193 

both  bones,  ii.  197-202 
of  greater  trochanter,  ii.  239 
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Fractures 

Fractures    of    humerus,    dislocation    of 
head  of  humerus  with,  ii.  169,  404 

epiphyseal  separation,  at  lower  end, 
ii.  185,  187  __ 
at  upper  end,  ii.  170,  176 

intercondyloid,  ii.  184,  187 

of  anatomic  neck,  ii.  169,  176 

of  external  condyle,  diagnosis,  ii.  188 
epicondjde,  diagnosis,  ii.  188 

of  internal  condyles,  ii.  185 
epicondyle,  ii.  185,  188 

of  lower  end,  ii.  181,  184,  189,  193 

of  shaft,  ii.  178,  179 

of  surgical  neck,  ii.  172,  177,  178 

of  tuberosities,  ii.  170,  176 

of  upper  end,  ii.  169,  173,  176 

supracondyloid,  ii.  184 

T,  ii.  184,  187 

Y,  ii.  184,187_ 
of  hyoid  bone,  ii.  153,  154 
of  larynx,  ii.  154;  iii.  470 
of  lesser  trochanter,  ii.  240;  vi.  184 
of  long  bones,  vi.  187 
of  lower  jaw,  ii.  148-151 
of  malar  bone,  ii.  145,  146 
of  metacarpal  bones,  ii.  214—216 
of  metatarsal  bones,  ii.  279,  280 
of  neck  of  condyle  of  jaw,  iii.  653 
of  nose,  ii.  141-143;  iii.  404,  420,  421 
of  olecranon,  ii.  193,  194;  vi.  191 
of  OS  calcis,  ii.  274;  vi.  188,  190 
of  patella,  ii.  251-259 
of  pelvis,  ii.  218-223 
of  penis,  iv.  478 
of  phalanges  of  fingers,  ii.  217,  218 

of  toes,  ii.  280 
of  radius  and  ulna,  ii.  197,  198,  201 

of  head,  ii.  196,  197 

of  lower  end,  ii.  202-209;  vi.  179, 180 

of  neck,  ii.  196,  197 

of  shaft,  ii.  201 

of  upper  end,  vi.  190 
of  ramus  of  lower  jaw,  ii.  149 
of  ribs,  ii.  156;  iii.  515 
of  scaphoid,  ii.  210 
of  scapula,  ii.  167,  169 
of  short  bones,  vi.  187 
of  skull,  iii.  64-89 
of  spine,  ii.  855;  vi.  265 
of  sternum,  ii.  155;  iii.  515 
of  tarsal  bones,  ii.  273-277;  vi.  188,  189 
of  tibia,  of  lower  end,  ii.  260,  262,  265 
of  trachea,  ii.  154;  iii.  470 
of  trochanter,  ii.  239,  240;  vi.  184 
of  ulna  and  radius,  ii.  197,  198,  201 

of  upper  end,  vi.  190 
of  upper  jaw,  ii.  147,  148 
open,  ii.  87 

overriding  of  fragments,  ii.  88 
pain  in,  ii.  89 
palpation,  ii.  92 
para-articular,  ii.  80 
pathologic,  ii.  83-87 

in  osteomyelitis,  ii.  31 
plaster-of-Paris  bandages  in,  ii.  117 


Frenum 

Fractures,  pneumonia,  ii.  103,  130 

pond,  iii.  74 

Pott's,  ii.  265-270 

prize-fighter's,  iii.  81 

pseudarthrosis  in,  ii.  107,  109,  110 

pulmonary  complications  in,  ii.  130 
edema  in,  ii.  103 

reduction,  ii.  115 

relation  of  sprains  to,  ii.  141 

removal  of  clothing  and  examination 
of  injured  part  in,  ii.  114 

repair,  ii.  104,  105 

septic  complications,  ii.  102 

shock  in,  ii.  103,  129 

simple,  ii.  87,  12.3-127;  vi.  175,  176 

special,  ii.  141;  vi.  179 

spiral,  ii.  78,  82;  vi.  187 

splints  in,  ii.  116 

spontaneous,  ii.  83-87 
in  osteomyelitis,  ii.  31 

sprain,  ii.  141 

Steinmann's  extension  in,  vi.  168 

subcutaneous,  ii.  87 

subperiosteal,  ii.  79 

symptoms,  ii.  88,  89,  93 

thrombosis  in,  ii.  99,  128 

through  greater  trochanter,  ii.  239 

transportation  of  patient  in,  ii.  113 

transverse,  ii.  78 

traumatic,  ii.  81 

delirium  in,  ii.  103,  129 

treatment,  ii.  Ill 
ambulatory,  ii.  122 

vicious  union,  ii.  110 
treatment,  ii.  140 

wooden  splints  in,  ii.  120 

x-ray  examination,  ii.  90,  92;  v.  1155; 
vi.  1005,  1006 

Zuppinger's    extension    in,    vi.    170- 
174 
Fraenkel's  mirEor,  iii.  403 

tongue  depressor,  iii.  403 
Fragilitas  ossium,  ii.  56 

fractures  resulting  from,  ii.  84 
Frambesia  tropica,  iv.  1133 
Frame  truss,  iv.  31 
Franck's    operation    in    gastric    cancer, 

Robson's  modification,  iii.  938 
Francois  le  Dran,  i.  40 
Frazier's  method   of  dividing  auditory 
nerve,  v.  996 

table  for  subtentorial  operations,   v. 
991 
Free  flap,  y.  887,  890 
Freer's  knives,  iii.  409 

spatula,  iii.  410 
Freezing  methods  for  rapid  examination 

of  tissues  removed  for  laboratory  di- 
agnosis, V.  1207;  vi.  1019 
Freezing-point  of  blood,  i.  113 

of  isotonic  solutions,  v.  1051 
French  method  of  symphysiotomy,  v.  488 

truss  for  femoral  hernia,  iv.  31,  32 
Frenum  of  tongue,  ulcer,  iii.  676 

prseputii,  iv.  473 
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Freudenberg 

Freudenberg's  instrument    for  prostat- 
omy     by    galvanocautery,     Young's 
modification,  iv.  430 
Freund's  operation  for  pulmonary  em- 
physema, vi.  374 
Fricke's  method  of  blepharoplasty,  iv. 

920 
Friedel  and  Rindfleisch's  operation  for 

varicose  ulcers,  vi.  52 
Friedrich's    operation   for    echinococcus 
cysts  of  lung,  vi.  394 
sign  in  adhesive  pericarditis,  v.  37 
total  pleuropneumolysis  in  empyema, 
vi.  387 
in  tuberculosis  of  lungs,  vi.  390, 
.391 
Frisch  bacillus,  vi.  3.5.5 
Frog-face,  iii.  419 

Frohlich's  syndrome,  vi.  292,  297,  298 
Frontal  lobe  of  brain,  diseases,  diagnosis, 
iii.  164 
tumors,  symptoms,  iii.  226 
operations,  technic,  iii.  275 
sinus,  anatomy,  iii.  401 

confined  suppuration,  iii.  43.3-435 
diseases,  iii.  433 
foreign  bodies,  iii.  439 
tumors,  iii.  439 
Frontopetal  brain,  iii.  151 
Frost-bite,  i.  327-330;  ii.  625 
Frost-Lang   method    of    enucleation    of 

eyeball,  iv.  904 
Frouin's   method   of   arteriorrhaphv,   v. 

1.36,  137 
Fulguration,  vi.  140 

applicator,  Delveating-Hart's,  vi.  140 
in  carcinoma,  vi.  140 
of  breast,  vi.  407 
of  uterus,  vi.  871 
Fuller's  operation  for  prostatic  hyper- 
trophy, iv.  433 
Guiteras'  modification,  iv.  434 
Functional  diseases  of  stomach,  iii.  .960 
Functionless  ducts,  i.  864 
Fungous  joints,  vi.  197,  199 
Fungus  cerebri,  iii.  241 

disease  of  India,  iv.  1125 
Funnel-chest,  ii.  508 
Furrows  of  tongue,  iii.  666 
Furuncle,  i.  256,  257;  ii.  620,  621 
kidney,  vi.  651 

of  external  auditory  meatus,  iv.  810 
of  scalp,  iii.  24 
renal,  vi.  651 
Furunculosis,  i.  257 
bone,  ii.  29 
treatment,  vi.  237 
Fusiform  aneurism,  v.  221 
Fusion  of  kidneys,  iv.  200 

Gad-flies,  bites  and  stings,  i.  539 
Gag,  Smith's,  modified,  iii.  627 
Galactocele  of  breasts,  iii.  571 
in  male,  iii.  611 


Gangrene 
Galea  aponeurotica,  iii.  17 
Galen,  i.  22 

Gall-bladder,  adhesions  and  bands,  from 
gall-stones,  iii.  1004 
anomalies,  iii.  991 
carcinoma,  iii.  1005-1007 

in  relation  to  gall-stones,  vi.  132 
cystic,  iii.  998 

elevator,  Lilienthal,  iii.  1008 
fistula,  from  gall-stones,  iii.  1003 
function,  vi.  601 
injuries,  iii.  994 
malformations,  iii.  991 
operations,  iii.  1008-1033 

incision,  vi.  602 
pelvis,  iii.  989 

gall-stones  impacted,  iii.  997 
operation,  iii.  1019 
treatment,  iii.  999 
perforation,  acute,  from  gall-stones,  iii. 
1003 
after  operations  on  gall-bladder  and 
biliary  ducts,  treatment,  iii.  1031 
in  typhoid  fever,  v.  1108 
repair,  i.  408 
sarcoma,  iii.  1007 
strawberry,  vi.  606 
surgery,  iii.  987;  vi.  600 
tumors,  iii.  1005 
Gall-stones,  i.  135:  iii.  994-1004;  vi.  600- 
610 
association,  with  gastric  svmptoms,  vi. 

477 
cancer  of  gall-bladder  and  bile-ducts  in 

relation,  vi.  132 
cholecystectomy,  iii.  1019 
cholecvstostomv,  iii.  1016 

ideal,  iii.  1019 
colic,  inhibition  of  diaphragm,  i.  86 
in  common  bile-duct,  iii.  1000,   1001, 

1023 
in  cystic  duct,  iii.  999,  1000,  1019 
in  hepatic  ducts,  operation,  iii.  1026 
in  insane,  ii.  802 

influence  of  race,  sex,  and  age  in,  iv. 
1147 
Galvanization  in  aneurism,  v.  251 
Ganglioma,  retroperitoneal,  iii.  760 
Ganglion,  basal,  diseases,  diagnosis,  iii. 
167 
tumors,  symptoms,  iii.  226 
cells,  changes  in,  after  injurv  of  nerve- 
fibers,  i.  402  ■ 
cervical  sympathetic,  resection,  v.  745 
compound,  i.  6.58;  ii,  451 
Gasserian,  removal  of,  v.  964 
blood-pressiu'c  durins,  i.  99 
tumors  of,  v.  982,  983 
of  tendons,  ii.  456,  457 
superior  cervical  sympathetic,  excision 
of,  for  glaucoma,  iv.  881 
Ganglionic  nein-oma,  i.  763 
Gangrene,  i.  312-344;  vi.  34,  53-58 
after  infectious  diseases,  v.  1119 
ligation  in  aneurism,  v.  260 
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Gangrene 
Gangrene  after  typhoid  fever,  v.  1119; 
vi.  996 
anemic,  of  mesentery,  iv.  635 
complicating  wounds  in  naval  warfare, 

iv.  1061 
emphysematous,  i.  340,  526;  vi.  78-80 
foudroyante,  i.  216,  340,  526 
healing  after,  i.  381 
in  chancroid,  i.  668,  673 
in  insane,  ii.  806 
in  plastic  surgery,  v.  887 
linear,  of  intestine,  treatment,  iv.  722 
nephritic,  primary,  i.  340,  526 
of  extremities  in  arteriosclerosis,  sur- 
gical treatment,  v.  96 
of  lung,  iii.  539,  540 

after  pneumonia,  v.  1120,  1121;  vi. 

998,  1000 
hemorrhage  in,  vi.  1000 
treatment,  vi.  388,  389 
of  penis,  iv.  475 
of  scalp,  iii.  24 
of  scrotum,  iv.  599 
of  skin  in  fractures,  ii.  99 
of  tongue,  iii.  662 
Gangrenous  abscess  of  lung,  treatment, 
vi.  388 
sloughs,  definition,  i.  312 
stomatitis,  iii.  634 
Gant's  operation,  tuberculosis  of  hip,  ii. 
333 
osteotomy  of  upper  end  of  femur,  v.  750 
Gaping  wound,  i.  880 
Gardener's  spade,  ii.  205,  207 
Gartnerian  cysts,  i.  868 
Gartner's  duct,  i.  867;  v.  560 
Gas  bacilli,  i.  526 
formaldehyd,  v.  594 
illuminating,  accidents  from,  v.  946 

asphyxiation  by,  v.  1224,  1225 
laughing,  v.  1003 
phlegmon,  i.  340 
sewer,  asphyxiation  by,  v.  1227 
Gas-cysts  of  intestine,  vi.  531 
Gases,  absorptive  power  of  rectum  for, 
iv.  114 
accidents  from,  v.  945 
of  blood,  i.  Ill 

power,  asphyxia  from,  in  naval  war- 
fare, iv.  1057 
Gaskell's  bridge,  v.  47 
Gas-pains  after  abdominal  surgery,  treat- 
ment, vi.  436 
postoperative,  cause  and  prevention, 
vi.  157 
Gasserian  ganglion,  removal,  v.  964-982 
blood-pressure,  during,  i.  99 
tumors,  V.  982,  983 
Gastralgia  in  gall-stone  disease,  iii.  997 
Gastrectomy,  iii.  929-937 

in  cancer  of  stomach,  bearing  of  gastric 

lymphatic  system  in,  vi.  492 
partial,  for  hour-glass  stomach,  iii.  884 
Gastric  crises  in  tabes  dorsalis,  division 
of  posterior  nerve-roots  for,  vi.  262 


Genito-urinary 

Gastric  symptoms,  association  of  chole- 
lithiasis with,  vi.  477 
ulcer,  influence  of  race  and  sex  in,  iv. 
1145 

Gastritis,  iii.  953,  954 

Gastroduodenostomy,  iii.  906,  907 

Gastro-enterostomy,  iii.  888-906 
gastrojejunal  ulcer  after,  vi.  475 
in  hematemesis,  iii.  874 
in  hour-glass  stomach,  iii.  884 
in  perforating  gastric  ulcer,  iii.  865 
in  ulcer  of  stomach,  iii.  856,  858 
no-loop,  proper  situation  for,  vi.  492 
relations  of  mesocolic  band  to,  vi.  491 

Gastro-epiploic  lymphatics,  vi.  503 

Gastro-esophagostomy,  iii.  944 

Gastrogastrostomy  in  hour-glass  stom- 
ach, iii.  883 

Gastro-intestinal     hemorrhage,    postop- 
erative, v,  207 

Gastrojejunal  ulcers,  vi.  475,  521 

Gastrojejunostomy  in  hour-glass  stom- 
ach, iii.  884 

Gastroplasty  in  hour-glass  stomach,  iii. 
881,  882 

Gastroplication  in  atonic  dilatation  of 
stomach,  iii.  946,  947 

Gastroptosis,  iii.  835-840 
treatment,  vi.  480 
.r-rays  in,  vi.  1013-1015 

Gastroscopy,  vi.  486 

Gastrosplenic  omentum,  iii.  1068 

Gastrostomy  in  cancer  of  stomach,   iii. 
937-941 

Gastrosuccorrhea,  iii.  949 

Gastrotomy,  iii.  845 

for  impermeable  esophagus,  iii.  817 

Gatch  bed  in  abdominal  surgerv,  vi.  431, 
432 

Gauze  drainage,  vi.  432,  433 

iodoform,   in-  abdominal  surgerv,   iii. 

717 
mask,  V.  635 

packing  in  abdominal  surgery,  iii.  717 
use  of,  in  abdominal  surgery,  vi.  426 

Gelatin  bandages  in  hemophilia,  v.  214 
in  aneurism,  v.  249 
in  hemorrhage,  v.  206 
in  internal  hemorrhage,  v.  204 
injections  in  pulsating  exophthalmos, 
iv.  936 

Gelenkneurose,  ii.  358 

Gem  current  reducer  and  controller,  iv. 
287 

Generation,  organs  of,  hypophysis  and, 
relations,  vi.  284 

Genital  chancre,  i.  682 

organs,  gunshot  wounds,  iv.  1013 

Genito-urinarv  disease,  diagnosis,  iv.  272, 
273  _ 
operations  in  insane,  ii.  813 
organs,  female,  surgery  of,  v.  351;  vi. 

799 
system,     operations,     blood-pressure 
during,  i.  105 
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Geni  to-urinary 
Genito-urinary  tuberculosis,  i.  660 
Genou  cagneux,  ii.  578 

en  dedans,  ii.  578 

en  dehors,  ii.  575 
Genu  extorsum,  ii.  575 

intorsum,  ii.  578 

recurvatum,  ii.  539,  540,  581 

valgum,  ii.  578 

osteotomy  for,  v.  751 

varum,  ii.  575 
Genuclast,  ii.  343 
Geographic  tongue,  iii.  665 
German  base-line,  iii.  169 
Germinal  infection,  i.  153 
Gersuny's  method  of  prolapse  of  rectum, 
iv.  137 
of  treating  fistula  in  ano,  iv.  127 
Giant-cell  sarcoma  of  bone,  ii.  70 

x-ray,  v.  1169 
Giant  cells,  foreign-body,  i.  383 
in  granulation  tissue,  i.  368 
Giantism,  vi.  116 
Gibbosita,  ii.  469 
Gibson  (William),  i.  61 
Gigantism,  vi.  116 

acromegaly  and,  relation,  vi.  296 

hypertrophy  of  cranial  bones  in,  iii.  46 
Gigli  wire  saw,  iii.  270 
Gingivitis,  iii.  641 
Ginnocchio  valgo,  ii.  578 

varo,  ii.  575 
Girard's  method  of  invaginating  diver- 
ticulum of  esophagus,  iii.  820 
Girdle-incision  in  appendectomy,  vi.  542 
Glanders,  i.  512-515;  vi.  73-76 

bacteriology  of  blood,  i.  120 

of  stomach,  iii.  956 
Glandulae  parathyroideae,  iii.  336,  340; 
V.  948 

thyroideaj  aberrantes,  iii.  336,  340 
Glaucoma,  excisioi>  of  superior  cervical 
sympathetic  ganglion  for,  iv.  881 

iridectomy  for,  iv.  881 

operations  for,  vi.  717-721 

sympathectomy  for,  ii.  745 
Glia-kerne,  i.  483 
Glioma  of  brain,  i.  764;  iii.  221 
pathology,  ii.  670 

of  retina,  i.  765 

of  spinal  cord,  i.  764 
pathology,  ii.  682 

of  suprarenal  glands,  iv.  270 

of  vertebra?,  pathology,  ii.  682 
Gliosarcoma  of  brain,  iii.  221 
Glisson's  capsule,  iii.  968 
Glossitis,  iii.  659,  660,  661,  664 
Glossodynia  exfoliativa,  iii.  666 
Glossy  skin,  ii.  717 
Glottis,  congenital  stenosis,  iii.  468 
Gloves,  rubber,  v.  640 

in  hernia  operations,  iv.  36 
sterilization  of,  v.  640 
Gluck's  deglutition  tube,  iii.  510 

laryngectomy,  iii.  507 

Brewer's  modification,  vi.  370 


Gonorrheal 

Gluck's  operation  for  producing  artificial 
esophagus,  vi.  467 

phonation  apparatus,  iii.  509,  511 
Gluteal  artery,  ligation,  v.  710 

bursitis,  vi.  214 

hernia,  iv.  98 
Glutol,  V.  595 
Glycemia,  i.  120 
Glycogen  containing  epithelial  goiter,  iii. 

391 
Glycosuria,  iv.  173 

alimentary,  in  diagnosis  of  pancreatic 
disease,  iii.  1042 

ephemeral,  i.  324 

in  acromegaly,  vi.  284,  296 

in  diagnosis  of  pancreatic  disease,  iii. 
1041 

in  surgical  diseases  of  kidney,  iv.  195 
Goffe's  operation  for  prolapse  of  uterus, 

vi.  837 
Goiter,  iii.  353-384;  vi.  333-342 

aberrant,  iii.  396,  397 

colloid,  metastatic,  iii.  390 

epithelial,  alveolar,  iii.  391 
gh^cogen  containing,  iii.  391 

exophthalmic.  See  Exophthalmic  goiter. 

influence  of  race,  sex,  and  age  in,  iv. 
1142 
on  surgical  prognosis,  v.  624 

injuries,  iii.  398 

recurrent  larjmgeal  nerve  in,  iii.  366 

lingual,  iii.  684 

malignant,  iii.  388-394 

of  base  of  tongue,  vi.  417 

operative  treatment,  v.  959 

pituitary,  vi.  115 

proliferating,  iii.  390 

tuberculosis,  iii.  388 
Goiter-heart,  iii.  367,  368 
Goll's  tract,  fibers  of,  ii.  817 
Gonococcus,  i.  234 

vaccine  in  gonorrhea,  vi.  693 
Gonorrhea,  iv.  521-535 

antigonococcus  serum  in,  vi.  693 

gonococcus  vaccine  in,  vi.  693 

influence  on  surgical  prognosis,  v.  622 

latent,  Schwartz's  test  for  diagnosing, 
vi.  673 
Gonorrheal  arthritis,  ii.  303,  304 
treatment,  vi.  201 

bartholinitis,  iv.  533,  535 

condj'loma  of  vulva,  v.  401 

endometritis,  iv.  532;  vi.  813,  825 

metritis,  iv.  532 

oophoritis,  iv.  532 

ophthalmia,  iv.  536,  537 

perimetritis,  iv.  532 

peritonitis,  vi.  455 

rheumatism,  ii.  303 

salpingitis,  iv.  532 

sepsis,  bacteriology  of  blood,  i.  120 

tenosynovitis,  ii.  450 

m-ethritis,  acute  anterior,  iv.  523 
in  female,  iv.  531,  533 

vaginitis,  iv.  533,  535 
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Gonorrheal 

Gonorrheal  vulvitis,  iv.  532,  534;  v.  389 
Goodfellow's  method  of  perineal  prosta- 
tectomy, iv.  438 
Good's  curved  rasp,  vi,  356 
Gottstein's  model  for  esophagoscopy  and 
bronchoscopy,  iii.  790 

permanent  cannula,  iii.  783 

sound  for  cardiospasm,  vi.  465,  466 
for  pulsion  diverticulum  of  esopha- 
gus, vi.  464 

universal  light  concentrator,  vi.  460 
Gouge,  Barker's,  i.  623 
Gould's  modification  of  Finney's  opera- 
tion for  pyloroplasty,  iii.  913 
Goundou,  iv.  1137 
Gout,  gangrene  in  connection  with,  i.  324 

rheumatic,  ii.  307 

a;-rays  in,  v.  1163 
Gouty  ulcer  ,  i.  308 
Gower's  tract,  fibers  of,  ii.  817 
Graefe,  i.  69 

Graefe's  method  of  tenotomy  in  strabis- 
mus, iv.  897 

sign  in  exophthalmic  goiter,  vi.  336 
Grafting,  bone-,  vi.  898 

in  chronic  osteomyelitis,  v.  740 

cartilage,  in  joint  resections,  vi.  904 

mucous  membrane,  v.  900 

nerve,  ii.  751 

of  kidney,  vi.  639 

skin-,  i.  377,  378;  v.  896;  vi.  934 
history,  v.  880 

in  mastoid  operation,  iv.  838 
in  varicose  ulcer,  i.  303 
local  anesthesia  in,  v.  1097 
without  pedicle,  in  blepharoplasty, 
iv.  921 

tendon,  ii.  517 
Grafts  in  plastic  surgery,  v.  887,  980 

transplantation  of,  v.  893 
Grand  mal,  iii.  246 
Granny  knot,  v.  603 
Grant's  operation  for  facial  paralysis,  vi. 

250         _ 
Granular  lids,  operation  for,  iv.  891 
Granulating  ulcers,  skin-grafting  in,  v. 

896 
Granulations,  i.  364,  365 

of  ulcer,  1.  292  _ 

Pacchionian,  iii.  103 

tissue,  blood-vessels,  i.  365-372 
Granuloma,  infective,  of  stomach,  iii.  955 

of  umbilicus,  iii.  735 
Grape-sugar  after  abdominal  operations, 

vi.  439  _ 

Graser's  operation  for  umbilical  hernia, 

iv.  90 
Grattage  operation  for  trachoma,  iv.  892 
Graves'  disease.   See  Exophthalmic  goiter. 
Gravity  anemia,  v.  186 

ischemia  with  elastic  constriction  for 
prophylactic  hemostasis,  v.  192 
Grawitz's  view  as  to  origin  of  renal  hy- 
pernephroma, vi.  121,  122 
Grazing,  i.  895 


Gunshot 

Green    and    Janeway's    apparatus    for 

operations  on  thorax,  vi.  957,  958 
Green's  method  of  pneumectomy,  iii.  555 
Greenstick  fracture,  ii.  77 
Grenades,  hand,  wounds  by,  vi.  746 

rifle,  wounds  by,  vi.  746 
Gridiron  incision,  iii.  707 
Gritti-Stokes    method    of    amputating 

thigh,  V.  865 
Groin,  abscess,  i.  276 

glands,  anatomy,  i.  276 
Gross  (Samuel  G.),  i.  64 
Gross  urethrotome,  iv.  562 
Growth,    retarded,    in    tuberculosis    of 

joints,  ii.  312 
Gruber's  aural  speculum,  iv.  802 
Griinwald's  sinus  set,  iii.  432 
Guerin's  method  of  resecting  lower  seg- 
ment of  upper  jaw,  v.  759 
Guinard's   procedure   for   aneurisms   of 

arch  of  aorta,  v.  314 
Guinea-worm  disease,  iv.  1122,  1125 
Guisez's  hooks  and  forceps,  iii.  468,  469 

tube  spatula,  iii.  463 
Guiteras'  modification  of  Fuller's  opera- 
tion for  prostatic  hypertrophy,  iv.  434 
Gum-boil,  i.  260;  iii.  638,  643 
Gumma  of  hypophysis,  vi.  295 
of  mesentery,  iii.  760 
of  muscle,  ii.  441 
of  tonsils,  iii.  455 
of  umbilicus,  iii.  736 
tuberculous,  v.  643 
Gums,  diseases,  iii.  636 
epithelioma,  iii.  643 
hypertrophy,  iii.  643 
inflammation,  iii.  641 
myeloid  sarcoma,  iii.  643 
nsevus  sarcoma,  iii.  642 
tumors,  iii.  642 
Gun  discharges^   shock  from,   in  naval 

surgery,  iv.  1057 
Gunshot  fractures,  ii.  83 ;  iv.  982 
comminution  in,  iv.  983 
diagnosis,  iv.  984 
of  diaphyses  of  long  bones,  iv.  982 
of  epiphyses  of  long  bones,  iv.  984 
of  flat  bones,  iv.  984 
of  forearm,  iv.  1015 
of  humerus,  iv.  1015 
of  skull,  iii.  75-80;  iv.  1000-1002 
treatment,  ii.  134;  iv.  985 
varieties,  iv.  983 
wounds,  i.  895-897;  iv.  970-1017 
of  abdomen,  iii.  742 
of  arteries,  v.  101 
of  heart,  v.  51 

of  intestine,  iv.  641,  1011,  1012 
of  joints,  ii.  364 
of  kidney,  iv.  218,  219 
of  penis,  iv.  477 
of  spine,  ii.  879-881 
of  thorax,  iii.  517 
of  tongue,  iii.  659 
of  urethra,  iv.  504,  1013 
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Gunshot 

Gunshot  wounds  of  veins,  v.  168 
Gussenbauer's  treatment   of  pancreatic 

cysts,  iii.  1060 
Gustatory  area  of  brain,  iii.  159 
Gutta-percha  tissue  as  drainage  material, 
vi.  S96 
steriHzation,  v.  609 
Guyon's  stilet,  iv.  429 

supramalleolar  method  of  amputating 
leg,  V.  854 
Gynecologic  examination,  v.  351-378 

operations  in  insane,  ii.  813 
Gynecomastia,  iii.  610 
GyiDsum  bandage  in  plastic  surgery,  v. 

891 
Gyrus  angularis,  iii.  159 

centralis  anterioi",  iii.  155,  157 
posterior,  iii.  157 

fornicatus,  iii.  157 

frontalis  inferior,  iii.  159 
medius,  iii.  157,  159 

liippocampus,  iii.  157 

pi-ecentral,  tumors,  symptoms,  iii.  225 

temporalis  superior,  iii.  158,  159 

uncinate,  iii.  158,  166 


Haab's  operation  for  removing  foreign 

bodies  from  eyeball,  iv.  894 
Habits,  influence,  on  surgical  prognosis, 

V.  619 
Habitual  dislocation  of  hip,  ii.  422 
of  patella,  ii.  427 
of  shoulder,  treatment,  ii.  405 
repair,  ii.  382 
fever,  i.  55S 

torsion  of  mobile  cecum,  vi.  528 
Habituelle  Kyphose,  ii.  503 
Hacker's  method  of  exploring  gullet,  iii. 
793 
of  introducing  catgut  bougies,   iii. 
786 
operation  for  branchial  fistula  of  neck, 

vi.  317 
treatment    of    cicatricial    esophageal 
stricture,  iii.  807 
Hadda's  method  of  anastomosis  in  gan- 
grene, vi.  56 
HEemamoeba  malarise,  i.  121 
Hematoma  auris  in  insane,  ii.  795-798 
Hahn's  method  of  excising  knee-joint,  v. 
786 
of  treating  bubo,  i.  279 
Hairy  mole,  i.  757 
tongue,  iii.  672 
Hakenfuss,  ii.  552 
Haller,  i.  35 
Hall's   method   of   artificial   respiration 

during  anesthesia,  v.  1014 
Hallucinations,  operations  for,  ii.  811 
Hallux  valgus,  ii.  562-564 

varus,  ii.  565 
Hals,  vi.  317 

Halstcad's  method  of  removing  tumors 
of  hypophysis,  vi.  303 


Heart 
Halsted's  gradual  occlu.sion  of  arteries 
for  aneurism,  v.  261 
line  of  anastomosis,  v.  951 
operations  for  cancer  of  breast,  iii.  605 

for  radical  cure  of  hernia,  iv.  34 
suture  of  intestine,  iv.  715 
Hammer-stroke  percussion,  vi.  548,  549 
Hammer-toe,  ii.  560 
Hammerzehe,  ii.  560 
Hanche  bot,  ii.  525 

Handlev's  method  of  Ivmphangioplastv, 
vi.  233,  234 
of  treatment  of  ascites,  vi.  235 
operation  for  cancer  of  breast,  vi.  401, 
405,  406 
for  elephantiasis,  vi.  797 
Hands  and  forearm,  infected,  bath,  i.  251 
bacteriologic  examination,  results,  v. 

1199 
chemical  sterilization,  v.  639 
Marelli's  artificial,  vi.  918 
obstetric,  vi.  344 

preparation  of,  for  operation,  v.  636 
sterilization,  vi.  894 
Hanging  in  insane,  ii.  793 
Haptophore  group  of  agglutinins,  i.  178 
Hard  palate,  syphihs,  i.  707 

.T-rays,  v.  1147 
Hare-lip,  iii.  616-621 
Harpoon,  Warren's,  i.  627 
Harrington's  solution,  v.  640 
Harris'  operation  for  prolapse  of  uterus, 
vi.  847 
segregator,  iv.  280 
Harrison's  sulcus,  i.  588 
Hartley-Krause    method    of     removing 

Gasserian  ganglion,  v.  972 
Hartley's  method  of  hgating  intercostal 

arterj',  v.  703 
Hartmann's  pouch,  iii.  989 
Hart's  treatment  for  aneurism,  v.  255 
Hartwell's    method    of    transfusion    of 

blood,  V.  617 
Harvey,  i.  36 
Hasner  d'Artha's  method  of  blepharo- 

plasty,  iv.  921 
Haversian  canals,  ii.  IS 
Head,  chancre,  i.  685 
contusions,  i.  915 
mirror,  iii.  402 

operations,  blood-pressure,  i.  99 
local  anesthesia  in,  v.  1064 
shock,  i.  931 
posture    of,    in    artificial    respiration 

during  anesthesia,  v.  1014 
surgery,  iii.  17 
Headache  after  subarachnoid  anesthesia, 

V.  1092 
Healing.     See  Repair. 
Heart  action,  sudden  arrest,  in  wounds 
of  heart,  causes  of,  v.  47 
acute    dilatation    and     paraly.-^is,     in 
anesthesia-accidents,  i.  81 
in  hemorrhage,  i.  80 
in  surgical  physiology',  i.  79 
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Heart 
Heart,  apex  of,  method  of  defining,  v.  42 

base  of,  method  of  defining,  v.  42 

block,  y.  48,  79 

bullets  in,  v.  75 

compression,  v.  44 

disease,  effect,  on  venous  hemorrhage, 
V.  167 

echinococcus  disease,  i.  875 

effect  of  chloroform  anesthesia  on,  v. 
1021 

fibrillar  action,  v.  48 

foreign  bodies  in,  v.  75 
x-rays  in,  v.  56 

Galen's  work,  i.  26 

goiter-,  iii.  367 

hemorrhage  from,  control  of,  by  digi- 
tal compression,  v.  44 

in  operation  on  thorax,  i.  81 

injuries,  iii.  515 

lesions,  influence,  on  surgical  progno- 
sis, V.  620 

massage  of,  v.  81 

perforation,  v.  51 

puncture,  in  pericardicentesis,  v.  26,  29 

rhythmic  action,  reestablishing,  i.  88 

rupture,  v.  51 

stimulation,  for  suspended  animation, 
V.  80 

surgery,  v.  41 

surgical  physiology,  i.  79 
topography,  v.  41 

suture,  V.  44 

symptoms  in  goiter,  vi.  333 

tuberculosis,  i.  649 

wounds,  V.  38,  40,  51-75 

zone,  vi.  376 
Heart-shaped  pelvis,  ii.  58 

in  rickets,  i.  589 
Heat  as  sterilizing  agent,  v.  592 

effect,  on  inflammation,  vi.  29 

for  prophylactic  hemostasis,  v.  193 

in  diseases  of  joints,  ii.  297 

in  hemorrhage,  v.  197 

in  tuberculosis  of  knee,  ii.  337 

prostration  in  naval  surgery,  vi.  752 
Heberden's  nodes,  ii.  293,  296,  310;  vi. 

198 
Hebosteotomy,  v.  489;  vi.  832,  833 
Hebotomy,  v.  489 
Hectic  fever,  i._233,  282,  556,  618 
Heel,  painful,  ii.  561 

policeman's,  ii.  561 
Hegar's  operation  for  incomplete  tears 

of  perineum,  v.  430 
Heinecke-Mikulicz    method    of    pyloro- 
plasty, iii.  908 
Heine-Medin  disease,  vi.  223 
Heine's  operation  for  glaucoma,  vi.  717 
Hein-Ivi'eysig  sign  in  adhesive  pericardi- 
tis, V.  36 
Heister,  i.  40 

Heister's  mouth-opener,  v.  1016 
Heliotherapy  in  ulcer,  vi.  49 
Helminthic  infections,  blood  changes,  i. 
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Hemophilia 

Hemagglutinins,  i.  177 

Hemangioma  cavernosum  of  scalp,  iii.  28 

of  thoracic  wall,  iii.  524 

simplex  of  scalp,  iii.  27 
Hematemesis,  iii.  870-874 
Hematic  abscess,  i.  255 
Hematocele  of  spermatic  cord,  iv.  600 

of  tunica  vaginalis,  iv.  600 
Hematocolpometra,  v.  381 
Hematocolpometrosalpinx,  v.  381 
Hematocolpos,  v.  381 
Hematoidin  crystals,  i.  239 
Hematology  in  surgery,  scope,  i.  110 

special  surgical,  i.  131 
Hematolymphangeioma,  ii.  606 
Hematoma,  v.  174 

auris,  iv.  807 

of  dura  mater,  iii.  199 

of  ovary,  vi.  877 

associated  with  fibroids  of  uterus, 
V.  525 

of  scalp,  iii.  19 

of  spermatic  cord,  iv.  600 

of  tunica  vaginalis,  iv.  600 

ovarian,  v.  558 

pudendal,  v.  417 

pulsating,  v.  107,  218 

subaponeurotic,  iii.  19 
Hematometra,  cysts  of  ovary  and,  differ- 
entiation, V.  569 
Hematomyelia,  ii.  853-855 
Hematopexis,  i.  112 
Hematorrhachis,  ii.  852 
Hematosalpinx,  v.  551;  vi.  874 
Hematozoa,  i.  121 

malarial,  i.  139 
Hematuria,  iv.  178 

essential,  iv.  239;  vi.  653 

in  surgical  diseases  of  kidney,  iv.  191 

vesical,  iv.  320,  321 
Hematuric  nephralgia,  iv.  239 
Hemifacial  atrophy,  iii.  42 
Hemiglossitis,  acute,  iii.  662 
Hemilaryngectomy,  iii.  506 
Hemiplegia,  cerebral,  ii.  522 

in  traumatic  hysteria,  ii.  773 

infantile,  ii.  522 

spastic,  ii.  522 
Hemoglobin,  i.  114 

absolute  amount,  i.  114 

carbon  monoxid,  i.  116 

effect  of  ether  and  chloroform  anes- 
thesia, on,  V.  1009 
Hemoglobinemia,  i.  115 
Hemoglobin-index  as  guide  to  operative 

interference,  v.  178 
Hemokonia,  i.  131 
Hemolysins,  i.  231,  233 

bacterial,  i.  157 
Hemolysis,  mechanism,  i.  172 
Hemolytic  splenic  anemia,  vi.  623 
Hemopathic  hemorrhage,  v.  174 
Hemopericardium,    effect    of,    on   heart 

action,  v.  44 
Hemophilia,  in.  412;  v.  211-214 


1106 


GENERAL    INDEX 


Hemophilia 
Hemophilia,  joint  disease  in,  ii.  362 
renal,  iv.  2*39 

tuberculosis  of  knee  and,  differentia- 
tion, ii.  338 
Hemophilic  joints,  v.  213 
Hemopoietins,  v.  618 
Hemopsonins,  i.  166 
Hemoptysis    in    fractures    of    ribs,    ii. 

1.58 
Hemorrhage,  v.  174-210 

acute  dilatation  and  paralysis  of  heart, 

i.  80 
after  abdominal  surgery,  iii.  724;  vi. 
438 
extraction  of  teeth,  iii.  641 
gastric  and  intestinal  operations,  iv. 

639 
gastro-enterostomy,  iii.  90.5 
blood  changes,  i.  136 
cerebral,  diagnosis  of,  v.  1222 
control,  in  abdominal  surgery,  iii.  711 
extradural,  iii.  199-20.5 
from  heart,  control  of,  by  digital  com- 
pression, V.  44 
from  removal  of  adenoids,  treatment, 
vi.  360 
of  tonsils,  treatment,  vi.  360 
from    scalp,    control,    in    osteoplastic 

craniotomy,  iii.  264 
from  spleen  in  typhoid  fever,  v.  1111 

treatment,  vi.  620 
gastric,  postoperative,  vi.  438 
hydremia,  i.  136 
in  abdominal  surgery,  iii.  712 
in  accident  cases,  v.  935 
in  contusions,  i.  912 
in  fractures,  ii.  103,  129 
in  gangrene  of  lung,  vi.  1000 
in  gunshot  wounds,  treatment,  iv.  981, 

995 
in  operations   for   exposing   auditory 
nerve,  v.  988 
for  removal  of  tumors  of  hypophy- 
sis, vi.  308 
in  parathvroids  as  cause  of  tetany,  vi. 

344 
in  thyroid  gland,  vi.  331 
in  uterine  fibroids,  i.  774 
in  wounds  in  naval  warfare,  iv.  1058, 

10.59 
intestinal,  in  typhoid  fever,  vi.  994 

leukocytosis,  i.  136 
into  mediastinum,  iii.  546 
into  pericardium,  effect  of,  on  heart 

action,  v.  44 
intercerebral,  iii.  210-214 
intracranial,  iii.  199 
in  newborn,  iii.  96,  99 

pathology,  ii.  655 
pathology,  ii.  653 
traumatic,  pathology,  ii.  654 
intra  vertebral,  in  fracture  of  vertebrae, 

pathology,  ii.  657 
of  brain,  iii.  199 
of  esophagus,  iii.  793 


Hernia 

Hemorrhage  of  jaundice   in  abdominal 
surgery,  vi.  422 
of  neck,  secondary,  iii.  312 
of  pancreas  in  diagnosis  of  diseases  of 

pancreas,  iii.  1038 
of  stomach,  iii.  870-874 
of  wounds,  i.  881 
oligemia,  i.  136 

regeneration  of  blood  after,  i.  137 
secondary,  from  purulent  periarteritis, 

V.  86 
subarachnoid,  iii.  209 
subdural,  iii.  207 
warning,  of  Pirogoff,  v.  87 
Hemorrhagic  collapse,  shock  and,  differ- 
entiation, V.  184 
diseases,  v.  210 
fever  after  hemorrhage,  v.  184 
infarct,  i.  426;  v.  174 

of  mesentery,  iv.  635 
ulcers,  i.  295 
Hemorrhoidal  arteries,  iv.  Ill 
plexus,  iv.  112 
veins,  iv.  112 

vessels,     thrombosis,     treatment,    vi. 
627 
Hemorrhoids,  iv.  141-150;  v.  1.54;  vi.  627 

sentinel,  i.  309 
Hemostasis,  natural,  in  wounds  of  arte- 
I  ries,  V.  101 

prophylactic,  v.  186-195 

in  endo-aneurismorrhaphy,  v.  278 
temporary  instrumental  compres- 
sion of  arteries  for,  v.  123 
provisional,  v.  186 

in  gunshot  wounds  of  arteries,  v.  101 
in  wounds  of  arteries,  v.  101 
retarded  by  various  factors,  v.  104 
spontaneous,    in    venous    hemorrhage 
from  wounds  of  veins,  v.  166 
permanent,  in  wounds  of  arteries,  v. 

104 
temporarv,  in  wounds  of  arteries,  v. 
101 
Hemostat,  Mikulicz-Stoerk,  iii.  454 
Hemothorax,  iii.  529 

in  fracture  of  ribs,  treatment,  ii.  162 
Henle's  electromagnet,  iii.  807 
Hepatic  ducts,  cancer,  vi.  133 
gall-stones,  iii.  1001 
operation,  iii.  1026 
flexure,  tumors  in  neighborhood,  re- 
moval, bearing  of  Ivmphatics  on,  vi. 
510 
Hepatoptosis,  iii.  070 
Herbert's  operation  for  glaucoma,  \i.  720 
Hercules,  infant,  vi.  121 
Heredity,  influence,  on  surgical  progno- 
sis, V.  620 
Hermaphroditism,  v.  379 
Hernia,  iv.  17-109;  vi.  586-599 

abdominal,  Bartlett's  silver  wire  in,  vi. 

441 
after   operation   for   apiKnulicitis,    iv 
793,  794 
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Hernia 

Hernia  after  operation  on  gall-bladder 
and  biliary  ducts,  treatment,  iii.  1033 

anesthesia  in,  v.  1073-1075 

cerebri,  i.  398;  iii.  241,  242 

epigastric,  iii.  737 

fatty,  of  linea  alba,  i.  738 

in  insane,  ii.  806 

internal,  after  gastro-enterostomy,  iii. 
904 

muscle-,  of  abdominal  wall,  vi.  449 

of  bladder,  iv.  80,  325,  326;  vi.  805, 
811,  812 

of  intersigmoid  fossa,  vi.  592 

of  lung  in  cervical  region,  iii.  513 

of  muscle,  true,  treatment,  ii.  448 

of  stomach,  iii.  842 

of  uterus,  vi.  834 

operations,  blood-pressure,  i.  106 

pre-uterine,  vi.  834 

pseudo-,  of  muscles,  ii.  445 

retro-uterine,  vi.  834 

sac,  hydrocele  in,  iv.  604 
treatment,  iv.  610 
Hernie  par  glissement,  iv.  23 
Herniotomy,  tumors  of  abdominal  wall 

after,  vi.  444 
Herophilus,  i.  22 
Herpes  exedens,  i.  303 

labialis,  iii.  6.31 

of  tongue,  iii.  666 

zoster  of  trigeminal  nerve,  ii.  723 
Herpetiform  chancre,  i.  689 
Herz-tamponade,  v.  44,  54,  238 
Hess'  operation  for  ptosis,  iv.  914 
Hessert's    method    of    management    of 

stump  in  appendectomy,  vi.  555 
Heterophoria,  operations  for,  iv.  900 
Heterotrophic  teeth,  i.  821,  832 
Heterotropia,  iv.  896 
Hewitt's  ether  inhaler,  v.  1031 

non-asphyxial     method     of    inducing 
nitrous  oxid  anesthesia,  v.  1036 
Hexamethylenamin  in  infantile  paralysis, 

vi.  223 
Hey's  internal  derangement  of  knee,  ii. 
372 

method  of  amputating  leg  at  middle 
third,  y.  858 
Hiatus  semilunaris,  iii.  401 
Hibb's    operation    for    stiffening    knee- 
joint,  vi.  907 
Hides,  formic-mercury  process  for,  vi.  73 
Highmore,  antrum,  abscess,  i.  260 
anatomy,  iii.  401 
diseases,  iii.  423 
empyema,  i.  260 
Hildanus,  i.  40 
Hill-Herschell   method  of  esophagogas- 

troscopy,  vi.  488 
Hilton's  white  line,  iv.  113 
Hind-gut,  iii.  966 

Hip,  amputation  at,  in  tuberculosis,  ii. 
335 

ankylosis,  Murphy's  operation,  vi.  902 
osteotomy  of  femur  for,  v.  749 


Hohlfuss 
Hip,  arthritis  deformans,  treatment,  vi. 
202 
bursitis  in  neighborhood,  vi.  214 
chronic  articular  ostitis,  ii.  317 
deformities,  after  infantile  paralysis,  ii. 

514 
disarticulation     at,     anterior     racket 
method,  v.  875 
local  anesthesia  in,  v.  1085 
Wyeth's  method,  v.  872 
disease,  ii.  317 
dislocation,  ii.  417-425 
central,  vi.  207-211 
complete,  combined  acetabular  and 

pelvic-ring  fractures  in,  vi.  209 
complicated  by  fracture  of  neck  of 

femur,  vi.  185 
congenital,  ii.  528-539;  vi.  226,  228 
coxa  vara  and,  differentiation,  ii. 
3.53 
paralytic,  ii.  525 
excision,  v.  782-784 

in  tuberculosis,  ii.  334,  335 
gunshot  wounds,  iv.  1016 
injuries  in  vicinity,  ii.  223 
malignant     disease,     tuberculosis     of 

hip  and,  differentiation,  ii.  326 
osteomyelitis,  tuberculosis  of  hip  and, 

differentiation,  ii.  325 
snapping,  vi.  205,  206 
sprains,  ii.  367 
synovitis,    tuberculosis    of    hip    and, 

differentiation,  ii.  325 
tuberculosis,  ii.  317-335;  vi.  203 
coxa   vara   and,    differentiation,    ii. 

326,  352 
pathology,  ii.  288 
tuberculous  abscess,  i.  284 
Hippocrates,  i.  17 
Hippocratic  oath,  i.  21 
Hirnerschiitterung,  iii.  183 
Hirsch's  met  he'd  of  removal  of  tumors  of 

hypophysis,  vi.  304,  305 
Hirschsprung's  disease,  iv.  695;  vi.  529, 

530 
Hirsuties,  tumors  and,  vi.  112 
Hirudin  in  prevention  of  coagulation  of 

blood,  i.  112 
His'  muscular  bundle,  v.  47 
Hochenegg's  sign  in  branchial  fistula  of 

neck,  iii.  281 
Hodgen  splint,  vi.  764 

in  fractures  of  neck  of  femur,  ii.  234 
Hodgkin's  disease,  i.  118;  ii.  611-614;  iii. 
320,  755;  vi.  236 
leukemia  and,  differentiation,  i.  118 
sarcoma  and,  relation,  vi.  322 
.r-rays  in,  v.  1177 
Hoffmann's  sign  in  tetany,  vi.  344 

symptom  in  gastric  tetany,  iii.  959 
Hoffmeister's  method  of  sterilizing  cat- 
gut, V.  600 
Hohestadium     des     manifesten     Hirn- 

druckes,  iii.  196 
Hohlfuss,  ii.  551 
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Hohmeier 

Hohmoier's  method  of  tracheal  grafting, 

vi.  366,  367 
Hollow  foot,  ii.  5.51 
Holzphlegmone,  iii.  297 
Homans  (John),  i.  63 
Home  (Everard),  i.  47,  67 
Homologous  twins,  i.  819 
Homorenon  as  local  anesthetic,  v.  1059 
Hormonal  in  gas-pains  after  abdominal 

operations,  vi.  436 
Horn,  ii.  627 

Hornets,  sting,  i.  537,  538 
Horns  of  umbilicus,  iii.  736 
Horny  elevations  on  lips,  iii.  634 

growths  of  penis,  iv.  483 
Horsehair  as  suture  material,  v.  602 
Horse-heel,  ii.  550 
Horses,  mastoid  teeth,  i.  834 

melanosarcoma,  i.  759 
Horseshoe  fistula,  i.  289;  iv.  125 

kidney,  iv.  200 

type  of  iliofemoral  phlebitis,  v.  147 
Horsley's  method  of  removing  Gasserian 

ganglion,  v.  973 
Horwitz's  method   of   external  perineal 

urethrotomy,  iv.  570,  574 
Hospital  cars  on  railroads,  v.  918 

field,  iv.  952 

during  battle,  iv.  964 
equipment,  iv.  955 

gangrene,  i.  .343 

railroad,  v.  922 

regimental,  iv.  951 

ships,  iv.  1068-1073;  vi.  780 

surgical  organization,  v.  1211-1233;  vi. 
1021 
Hot  water  for  prophylactic  hemostasis, 

V.  194  _ 

Hotz's  operation  for  entropion,  iv.  916 

for  trichiasis,  iv.  915 
Hour-glass  duodenum,  vi.  520 

hernial  sac,  iv.  22 

stomach,  iii.  877-885 
Hour-glass-shaped    hydrocele,    iv.    604, 

610 
Housemaid's  knee,  ii.  466,  467 
Houston's  valves,  iv.  113;  vi.  627 
Howship-Romberg    symptom    in    obtu- 
rator hernia,  iv.  96 
Hudson's  burrs,  v.  997 

forceps,  V.  998 
Hueter's  method  of  excising  elbow-joint, 

V.  779 
Huhnerbrust,  ii.  508 
Humerus,  excision  of,  v.  767,  768 

fractures,     dislocations     of    head    of 
humerus  with,  ii.  169 
treatment,  ii.  404 
epiphyseal  separation,  at  lower  end, 
ii.  185,  187 
at  upper  end,  ii.  170,  176 
intercondyloid,  ii.  184,  187 
of  anatomic  neck,  ii.  169,  176 
of  external  condyle,  diagnosis,  ii.  188 
epicondyle,  diagnosis,  ii.  188 


Hydrops 

Humerus,  fractures  of  internal  condyles, 
ii.  185 
epicondyle,  ii.  185,  188 
of  lower  end,  ii.  181,  189,  193 
of  shaft,  ii.  178,  179 
of  surgical  neck,  ii.  172,  177,  178 
of  tuberosities,  ii.  170,  176 
of  upper  end,  ii.  169,  173,  176 
supracondvloid,  ii.  184-186 
T,  ii.  184,^187 
Y,  ii.  184,  187 
gunshot  fractures,  iv.  1015 
Hump-back,  ii.  469 
Hundswuth,  i.  530 
Hunter  (James),  i.  43 
(John),  i.  40 

on  wound  healing,  i.  349 
(William),  i.  42 
Hunterian  chancre,  i.  683 
Hunter's  method  of  treating  hemorrhage, 
v.  196 
operation  for  aneurism,  v.  255.  256, 
257,  258 
Hurd's  speculum,  iii.  410 

spoon-shaped  separator,  vi.  359 
Hutchinson's  method  of  removing  Gas- 
serian ganglion,  v.  973 
teeth,  i.  723 
Hyalin  tlirombosis,  i.  421 

tubercle,  i.  613 
Hyaloid  membrane,  iv.  858 
Hydatid  cysts.     See  Echinococcus  cysts. 
mole,  i.  814,  815 

relation  to  lutein  cj-sts,  i.  816 
treatment,  i.  818 
Hydramnios,  cysts  of  ovary  and,  differ- 
entiation, V.  568 
Hydrargvrism,  i.  730,  731 
Hydremia,  i.  116,  119 

in  hemorrhage,  i.  136 
Hydrenceplialocele,  iii.  108 
Hydrocele,  i.  863;  iv.  601-610 
encysted,  of  testicle,  i.  869 
muliebris,  v.  404 

of    canal    of    Nuck,   oblique   inguinal 
hernia  in  female  and,  differentiation, 
iv.  .58  _ 
of  neck,  i.  769;  iii.  318 
of  vulva,  v.  404 

strangulated   hernia   and,   differentia- 
tion, iv.  45 
Hydrocephalic  idiocv,  operation  for.  ii. 
810 
imbecility,  operation  for,  ii.  810 
Hydrocephalus,  iii.  111-123 
Hydrocolpos,  v.  381 
Hydrogen  peroxid,  v.  597 

sulphid  poisoning,  v.  1227 
Hydrometra,  cysts  of  ovar^"  and,  differ- 
entiation, V.  569 
Hydronej^hrosis,  iv.  219-223;  vi.  6oo,  656 
Hydrophobia,  i.  530-535;  vi.  81-85 
Hydrops,  intermittent,  ii.  301 
tendovaginitis,  ii.  451 
tuba?  profluens,  v.  551 
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Hydrorrhachis 

Hydrorrhachis,  ii.  820 
Hydrosalpinx,  v.  552,  556;  vi.  S74 
Hydrothorax,  iii.  528;  vi.  380 
Hygroma,  i.  658 

congenital,  of  neck,  iii.  284 
of  tendon-sheath,  ii.  451  _ 
Hymenoptera,  bites  and  stings,  i.  537, 

538 
Hyoid  bone,  fractures,  ii.  153,  154 
Hyomandibular  cleft,  iii.  277 
Hyperchlorhydria,  iii.  960 
Hyperemia,  apparatus,  i.  253 
Bier's,  in  bartholinitis,  v.  391 

in  delayed  union  of  fractures,  ii.  139 
in  gonorrheal  arthritis,  vi.  201 
in  infections  of  breast,  vi.  404 
in  inflammation,  vi.  31 
in  suppuration,  vi.  40 
in  thyroid  gland,  vi.  331 
inflammatory,  i.  196,  197 
passive,  i.  195 

promotion,  in  treatment  of  inflamma- 
tion and  suppuration,   i.  219, 
220,  252 
of  tuberculosis,  i.  638 
test,  Mozkowicz's,  in  amputation,  v. 

97  ...   . 

Hyperesthesia  in  divided  nerves,  ii.  717 

of  scalp,  iii.  29 
Hyperglycemia,  i.  120 

in  malignant  disease,  i.  139 
Hyperinosis,  i.  113 

absence,  in  malignant  disease,  i.  139 
Hyperkeratosis  linguae,  iii.  672 
Hyperleukocytosis,  i.  126 
Hypernephroma  of  kidney,  iv.  244;  vi. 
121,  122 
of  suprarenal  glands,  iv.  270 
Hyperopic  disk,  iv.  939 
Hyperostosis  cranii,  iii.  45 
x-rays  in,  vi.  1012 
of  jaw,  iii.  644 
Hyperpituitarism,  vi.  116 
Hyperplasia,     progressive,     of     thyroid 

gland,  vi.  331 
Hypertonic  solution,  v.  1051 
Hypertrophied  layer  of  cartilage,  ii.  18 
Hypertrophy  of  bladder,  iv.  296 
compensating,  iv.  543 
of  bone,  ii.  26 
of  breast,  iii.  566 
in  male,  iii.  610 
senile,  vi.  402. 
of  cervix,  v.  472,  473 
of  clitoris,  v.  399 
of  cranial  bones,  iii.  44,  45,  47 
of  gum,  iii.  643 
of  labia  minora,  v.  399 
of  lips,  iii.  634 
of  nail,  ii.  651 
of  penis,  iv.  476 
of  prepuce  of  clitoris,  v.  399 
of  prostate,  iv.  405-453;  vi.  684,  685 
influence  of    race    and    age  in,   iv. 
1150 


Hypophysis 

Hypertrophy  of  prostate,  phenolsulpho- 
nephthalein  test  in,  vi.  688 
of  spleen,  iii.  1085 
of  thymus  gland,  vi.  326 
of  thyroid  gland,  vi.  331 
of  tongue,  iii.  681 
of  uvula,  iii.  636 
of  vulva,  V.  399 
Hypinosis,  i.  113 
Hypochondriacal    delusions,    operations 

for,  ii.  810 
Hypodermic  syringe,  v.  613 
Hypodermoclysis,  v.  614 

of  salt  solution  in  hemorrhage,  v.  203 
in  shock,  i.  943 
Hypogastric  artery,  aneurism  of,  v.  334 

colostomy,  vi.  627 
Hypoglossal   nerve   for   anastomosis   in 
facial  paralysis,  ii.  726 
injuries  and  diseases,  ii.  732 
wounds,  in  injuries  of  neck,  iii.  313 
Hypoleukocytosis,  i.  126,  128 
Hypophalangism,  ii.  22 
Hypophyseal   extracts,    intravenous  in- 
jections, vi.  281,  282 
secretion,  vi.  278 
Hypophysectomy,  vi.  118,  119 

effects,  vi.  279 
Hypophysis,  vi.  114 
anatomy,  vi.  115,  271 
anterior  lobe,  vi.  271,  272 
cells  of,  vi.  272,  273 
changes  in,   after  thyroidectomjr,   vi. 

283 
chordoma,  vi.  294 
colloid  in,  vi.  278,  279 
craniopharyngeal  duct   inclusions  in, 

vi.  276 
diseases,  vi.  269 

Frohlich's  syndrome  in,  vi.  292,  297 
symptoms,  vi.  296 
treatment,  vi.  300 
edema  of,  acromegaly  and,  relation,  vi. 

286,  287 
effect  of  removal,  vi.  116,  279 
embryology,  vi.  269 
enlargement,  acromegaly  and,  vi.  115 
after  castration,  vi.  284 
in  pregnanc3^,  vi.  284 
glands  of  internal  secretion  and,  rela- 
tion, vi.  283 
gumma,  vi.  295 
histogenesis,  vi.  269 
histology,  vi.  272 
in  acromegaly,  vi.  285 
in  exophthalmic  goiter,  vi.  283 
inclusions  of  buccal  epithelium  in,  vi. 

276 
ligation  of  stalk,  results,  vi.  280 
lijpoma,  vi.  294,  295 
lobes,  vi.  115,  271 
operculum,  vi.  115 
organs  of  generation  and,  relation,  vi. 

284 
pancreas  and,  relation,  vi.  284 
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Hj'pophysis,  pars  anterior,  histology,  vi. 
272 
intermedia,  histology,  vi.  274 

tumors,  vi.  294 
nervosa,  histology,  vi.  275 
pathology,  vi.  285 
pharyngeal,  vi.  269 
physiology,  vi.  279 
posterior  lobe,  vi.  271,  272 

removal,  results  of,  vi.  280 
relation,  to  other  glands  of  internal 

secretion,  vi.  283 
removal  of,  effects,  vi.  279 
secretion  of,  vi.  278 
sexual  organs  and,  relation,  vi.  284 
stalk  ligation,  results,  vi.  280 
surgery,  vi.  269 
tentorium,  vi.  115 
teratoma,  vi.  294 

thyroid  gland  and,  relation,  vi.  283 
tumors,  vi.  114 

associated  with  acromegaly,  vi.  286 
choice  of  operation  in,  vi.  305 
choked  disk  in,  vi.  299 
developing    from    craniopharyngeal 
inclusions  or  rests  of  buccal  epi- 
thelioma, vi.  291 
Halsted's  method  of  removal,  vi.  303 
Hirsch's  method  of  removal,  vi.  304, 

305 
indications  for  operation  in,  vi.  307 
intracranial  method  of  removing,  vi. 

300,  301 
Kanavel's  method   of  removal,   vi. 

302 
Krause's  method  of  removing,  vi.  300 
Moskowicz  and  Tandler's  method  of 

removal,  vi.  301 
ocular  paralysis  in,  vi.  299 
operation  in,  vi.  300-311 
pathology,  vi.  285 
rare,  vi.  294 
removal,  vi.  118,  119 
Schloffer's  method  of  removing,  vi. 

301 
symptoms,  vi.  117,  296,  299 
transphenoidal  method  of  removing, 

vi.  ,301,  202 
treatment,  vi.  300 
unassociated   with   acromegaly,   vi. 

290 
a;-ray  examination  of  sella  turcica  in, 
vi.  300 
weight,  vi.  271 
Hypoijituilarism,  vi.  116 
Hypoplasia  of  parathyroids,  vi.  344 
H.VPopyon  ccnnplicating  repair  of  cornea, 

i.  387 
Hypospadias,  iv.  497,  498 
Hyjiothetical  question  to  surgeon  as  ex- 
pert witness,  v.  1183 
Hypotonic  solution,  v.  1051 
Hysterectomy,  v.  539-5.50 

abdominal,  in  uterine  fibroids,  i.  779 
for  fibroids,  v.  529 


Immunity 
Hysterectomy  in  prolajjse  of  uterus,  v. 
497 
subtotal,  in  uterine  fibroids,  i.  779 
supravaginal,  for  fibroids,  v.  530 

in  colpocystocele,  vi.  810 
vaginal,  in  uterine  fibroids,  i.  779 
Hysteria,  sick  benefit,  vi.  257 

traumatic,  ii.  769-787;  vi.  254-257 
Hysteric  affections,  tuberculosis  of  hip 
and,  differentiation,  ii.  325 
deafness,  vi.  256 
gangrene,  vi.  54 
joints,  ii.  358 
retention  of  urine,  iv.  514 
spine,  ii.  360 
Hysteroneurasthenia,  traumatic,  ii.  779 
Hysterotomy  in  uterine  fibroids,  i.  778 
Hysterotrachelorrhaphy,  v.  476 


ICHORRHEMIA,   i.   569 

Ichthyosis  of  tongue,  iii.  667 
Ideal  cholecysto.stomy,  iii.  1019 
Idiocy,  hydrocephalic,  operations  for,  ii. 
810 

microcephalic,  operations  for,  ii.  808 

surgical  treatment,  ii.  808 
Ignipuncture  in  hemorrhoids,  iv.  150 
Ileal  kink,  vi.  ,522 

Ileo-appendicular  fossa,  anatomj-,  iv.  735 
Ileocecal  adhesions,  vi.  522,  523,  526 

fold,  vi.  540 

fossa,  anatomy,  iv.  735 

omentum,  vi.  540 

tuberculosis,  i.  656 
Ileocolic  region,  tumors,  removal,  bear- 
ing of  lymj:>hatics  on,  vi.  509 
Ileum,  agglutination  of,  vi.  522 
Ileus.     See  Volvulus. 
Iliac  aneurism,  v.  333-342 

artery,  common,  ligation  of,  a'.  705,  706 
compression,    for   prophylactic    he- 

mostasis,  v.  188 
external,  ligation  of,  v.  711,  712 
internal,  ligation  of,  v.  707,  708 
ligation,  for  aneurism  of  abdominal 
aorta,  v.  314 

bursitis,  vi.  214,  215 

fossa?,  simultaneous,  palpation,  vi.  551 
Iliofemoral  phlebitis,  horseshoe  tvpe,  v. 

147 
Iliopsoas  muscle,  tumors,  iii.  765 
Illuminating  gas,  accidents  from,  v.  946 

asphyxiation  by,  v.  1224,  1225 
Imbecility  after  cranial  injuries,  iii.  255 

hydrocephalic,    operations  for,  ii.  810 
Imitation  bladder,  iv.  292 
Immediate  imion  of  wound,  i.  361 
Immune  Ixxly,  i.  172,  173 

IHTcipitin,  i.  177 
Immunity,  i.  145,  167;  vi.  35 

acquircHl,  in  hydro[)hobia,  vi.  85 

against  svphilis,  i.  679,  6S0 

Colics',  i'.  6S0 

Ehrlich's  lateral-chain  theory,  i.  167 
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Immunity 

Immunity,  Prof  eta's,  i.  679 
Immunization,  i.  179,  ISO 
Impaling  wounds  of  abdomen,  iii.  743 
Imperforate  anus,  iv.  118,  120 

rectum,  iv.  119 
Implantation  cysts,  i.  825 

in  plastic  surgery,  v.  882,  895 

of  aseptic  foreign  bodies,  v.  880,  895 

of  pelvic  kidney,  vi.  936 

of  ureter,  iv.  262,  264,  265,  267 
Impotence  in  acromegaly,  vi.  296 
Incised  wound,  i.  879,  889 
Inclusion  diverticulum,  iv.  672 
Incontinence  of  retention,  iv.  541 

of  urine,  iv.  303 

relative,  in  acute  posterior  urethritis, 
iv.  525 

rectal,  after  fistula  operations,  treat- 
ment, vi.  626 
Index,  color-,  i.  114 

hemoglobin-,  as  guide  to  operative  in- 
terference, V.  178 

opsonic,  iii.  639;  vi.  36 
in  traumatic  fevers,  vi.  91 
Indian  method  for  extraction  of  cataract, 

vi.  711-717 
Indican  in  urine,  iv.  180 
Indigo-carmin      test     for     determining 

functions  of  kidneys,  vi.  642 
Indol,  V.  595 
Indolent  ulcer,  i.  295 
treatment,  i.  302 
Industrial  accidents,  v.  924 

relation,  to  development  of  hernia, 
iv.  27 
Infant  Hercules,  vi.  121 
Infantile  hernia,  iv.  84 

paralysis,  vi.  223 
Infantilism,  vi.  112,  298 
Infarct,  anemic,  i.  426 

hemorrhagic,  i.  426;  v.  174 
of  mesentery,  iv.  635 
Infection,  i.  145,  183 

acute  putrid,  i.  340 

aerial,  i.  148 

cryptogenic,  i.  187 

dust,  i.  149 

fever,  i.  166,  556 

general  effects,  i.  164 

germinal,  i.  153 

in  gunshot  fractures  of  cranium,  iv. 
1002 
wounds,  iv.  989,  992 

in  properitoneal  space,  iii.  727 

in  subcutaneous  injuries  of  arteries,  v. 
108 

influence  of,   on  organization  of  clot 
in  wounds  of  arteries,  v.  105 

intestinal  putrefaction,  i.  158 

intra-uterine,  i.  153 

leukocytes  in  defence  against,  i.  160 

local  effects,  i.  164 

metabolic  disturbances,  i.  158 

mixed,  i.  155,  228 

of  scalp,  iii.  22 


Inflammation 

Infection  of  wounds,  prevention,  vi.  891 
placental,  i.  153 
resistance,  i.  159,  161 
secondary,  i.  155 

to  visceral  inflammation  or  malig- 
nant tumors,  iii.  728 
sources  and  ways,  i.  148 
specific  microbic  causation,  i.  145 
susceptibility,  i.  159 
syphilitic,  general,  i.  690 
through  animals,  i.  150 

food,  i.  150 

soil,  i.  150 
virulence,  i.  159 
water-boi'ne,  i.  149 
wound,  V.  591,  592 

in  tropical  surgery,  iv.  1080 
Infectious  cerebrospinal  fever,  iii.   135, 

137 
diseases,  gangrene  after,  v.  1119 

surgery,  v.  1101;  vi.  993 

vasomotor  system,  i.  83 
eczematoid  dermatitis,  vi.  242,  243 
fevers,  thrombosis,  i.  431 
leukocytosis,  i.  127,  165 
micro-organisms,     active     immuniza- 
tion, i.  179 

places  of  entrance,  i.  150 

various  forms,  i.  147 
organisms,    active,    immunization,    i. 

179 
processes    as    cause    of   postoperative 
hemorrhage,  v.  208 

hemorrhages,  v.  208 

of  cranial  bones,  iii.  47 
Infiltration,  endoneural,  with  local  anes- 
thetizing agents  in  amputations,  v. 

802 
phlegmonous,  i.  243 
purulent,  i.  243 
serous  gangi;pnous,  i.  340 
Infirmary,  regimental,  iv.  951,  956 
Inflamed  hernia,  iv.  40,  41,  45 
Inflammation,  i.  182;  vi.  17 
abscess  formation,  i.  192 
acute,  i.  217-224 
Adami's  definition,  vi.  20 
agglutinative,  i.  196 
and  repair,  contrast  and  relation,  i.  352 
aseptic,  definition,  i.  354 
Bier's  treatment,  i.  220,  252;  vi.  31 
blood  changes,  i.  195 
blood-cells,  i.  201 
causes,  i.  185;  vi.  20 
chemical  causes,  i.  188 
chronic,  i.  212 

treatment,  i.  226 
circulator}^  changes,  i.  194 
cold,  i.  223 

in  treatment,  vi.  31 
cryptogenic,  vi.  23 
definition,  vi.  17-20 
degrees,  i.  190 
diphtherial,  i.  210 
doctrine,  vi.  17 
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Infiammation 
Inflammation,  effect  of  cold  on,  vi.  31 

of  heat  on,  vi.  29 
cosinophiles,  i.  203 
exudate,  i.  198 

local  effects,  vi.  22 
facultative  parasites  as  cause,  i.  185 
fibrin  formation,  i.  198 
fibroblasts,  i.  206 
fixed  tissues,  i.  203 
free  cells,  presumably  of  tissue  origin, 

i.  206 
heat  in  treatment,  vi.  29 
infective,  definition,  i.  354 
Lubarsch's  definition,  vi.  17 
lymph-nodes  in,  part  played  by,  vi.  24 
lymph-spaces,  i.  200 
lymphocytes,  i.  202 
margination  of  leukocytes,  i.  192 
metastatic,  i.'211 
microbic  cause,  i.  185 
mononuclear  cells,  i.  204 
nerves,  i.  207 
nervous  causes,  i.  189 
non-pathogenic  bacteria  as  cause,  i.  185 
of  non-vascular  areas,  i.  208 
of  special  areas,  i.  208 
Opie's  definition,  vi.  19 
parasitic  bacteria  as  cause,  i.  185 
pathogenesis,  i.  185 
pathogenic  bacteria  as  cause,  i.  185 
periosteal,  of  cranial  bones,  iii.  47 
peri-uterine,    complicating   carcinoma 

of  uterus,  v.  535 
phlegmonous,  i.  210,  243 
polynuclear  leukocytes,  i.  202 
process,  i.  191 

pulmonary,    after,   abdominal    opera- 
tions, iii.  724 
putrefactive  bacteria  as  cause,  i.  185 
recurrent,  i.  213 
resolution,  i.  194 
results,  other  than  local,  i.  211 

upon  body  at  large,  i.  212 
Ribbert's  definition,  vi.  17 
saprophytic  bacteria  as  cause,  i.  185 
septic,  i.  183 
stroma  cells,  i.  203 
subacute,  i.  212 
sympathetic,  i.  189 
thermic  causes,  i.  188 
to  secure  physiologic  rest  in  region, 

increased  muscular  tension  for,  i.  92 
traumatic  causes,  i.  188 
treatment,  y'l.  2S 
vascular  endothelium,  i.  199 
visceral,  infections  secondary  to,  iii. 

728 
.T-rays  as  cause,  vi.  20 
Inflammatory  area,  i.  193 
hyperemia,  i.  196,  197 
leukocytosis,  i.  127 
process,  i.  191 
Influenza,  bacteriology  of  blood,  i.  120 
surgery  of,  v.  1139 
thrombosis,  i.  436 


Intermittent 
Influenzal  arthriti.s,  ii.  305 
Infracotyloid  dislocation  of  hip,  ii.  421, 

424 
Infraction,  ii.  77 

of  neck  of  femur,  ii.  351 
Infra-orbital  nerve,  second  or  maxillary 

division,  in  trigeminal  neuralgia,  ii.  701 
Infundibuliform  fascia,  iv.  589 
Infusion  apparatus,  v.  614 
Ingestion-tuberculosis,  i.  599 
Ingrowing  nails,  i.  309;  ii.  650,  651 
Inguinal    glands,    examination,    in    low 
rectal  cancer,  iv.  112 
Lennander's  method  for  removing, 
in  bubo,  i.  280 

hernia,  iv.  54-70 

abdominal  belt  for,  iv.  31 
appendicitis       complicated       with, 

Torek's  operation,  iv.  SO 
local  anesthesia  in,  v.  1073 
Inguino-interstitial  hernia,  vi.  593 
Inguinoperineal  hernia,  iv.  65 
Inguinosuperficial  hernia,  iv.  60,  64;  vi. 

591 
Inhalation  anesthesia,  cause  of  exhaus- 
tion   of   brain-cells    from    trauma    of 

various  parts  of  body  under,  vi.  152 
Inhalation-tuberculosis^  i.  598 
Inhibition,  collapse  from,  i.  89 
Injection  treatment  of  hernia,  vi.  598 
Injections,  curative,  of  serums,  i.  180 
Injuries,  multiple,  general  effects,  v.  940 

relative  frequency,  v.  941 
In-knee,  ii.  578 
Innominate  aneurism,  v.  316 

artery,  ligation,  v.  667 
Inoculation-tuberculosis,  i.  599 
Inoculations,  protective,  i.  179 
Inoperable  cancer,  i.  811 
Insane  ear,  ii.  795 

surger}-  among,  ii.  788-815 
Insanity  after  cranial  injuries,  iii.  255, 
256 

movable  kidney  in,  vi.  659 

sudden,  v.  1230 

surgery,  ii.  788-815 

traumatic,  iii.  253,  254;  vi.  254,  256 
Insects,  bites  and  stings,  i.  537 

diseases  directly  derived,  i.  530;  vi.  81 
Inspirator}'  stridor,  congenital,  vi.  365 
Instruments,  preparation,  for  operations. 
V.  642 

sterilization,  v.  642 
Insufflation  anesthesia,  intratracheal,  vi. 

395-399,  968-973 
Insurance  of  surgeon,   legal  aspects,   v. 

1196 
Intercarpal  joint,  dislocations,  ii.  413 
Intercostal  artery,  ligation,  v.  701 

diaphragmatic  hernia,  vi.  597 

nerves,  injuric^s,  ii.  743 

neuralgia,  ii.  743 
Interilio-abdominal  amputation,  v.  876; 

vi.  927 
I   Intermit  lent  claudication,  v.  96 
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Interparietal 

Interparietal  inguinal  hernia,  iv.  60 
Inlcrplialangeal  joints  of  fingers,  dislo- 
cation at,  ii.  416 
Interpleural  space,  anatomy,  v.  20 
Interpolation  of  tissue,  v.  890 
Interrupted  stitch,  i.  886 

suture,  V.  602 
Intersigmoid  fossa,  hernia,  iv.  104;  vi. 

592 
Interstitial  hernia  in  female,  vi.  592 

inguinal  hernia,  iv.  63-65 
Interventricular    septum,     wounds     of, 
causes  of  sudden  arrest  of  heart  action 
in,  V.  49 
Intestinal  adhesions,  iii.  10.32 

anastomosis,  iv.  715;  vi.  535-539 
after  removal  of  tumors,  vi.  512 
by  McGraw  elastic  ligature,  iv.  718 
anthrax,  i.  507 
exclusion,  iv.  724 
fistula,  i.  288;_iv.  676 

after  operations  on  gall-bladder  and 
biliary  ducts,  treatment,  iii.  1031 
closure,  vi.  535 
hemorrhage,  leukocytosis,  i.  136 
invagination.     See  Intussusception. 
lithiasis,  appendicitis  and,  differentia- 
tion, iv.  769 
mucous  membrane,  wounds,  i.  901 
obstruction,  iv.  642-667 

acute,  influence  of  race,  sex,  and  age 

in,  iv.  1143,  1144 
after  operation  for  appendicitis,  iv. 

790 
blood  changes,  i.  137 
due  to  appendicitis,  vi.  560,  564 
putrefaction  in  infections,  i.  158 
stasis,  iv.  653-656 
stiffening,  iv.  708 
Intestine,  actinomycosis,  i.  520 
adenoma,  iv.  679 
and  pylorus,  simultaneous  stenosis,  iv. 

648 
contusions,  i.  919;  iv.  679 
cysts,  iv.  678,  679 
digestive  function,  iv.  630 
diverticulum,  iv.  667 
gangrene,  linear,  treatment,  iv.  722 
gas-cysts,  vi.  531 
gunshot  wounds,  iv.  641 
handling  of,  in  operations,  vi.  426 
hemorrhage  of,  in  typhoid  fever,  vi. 
_    994        _ 

implantation  of  ureter  into,  iv.  267 
injury,  in  ovariotomy,  v.  573 
large,  absence,  iv.  119 

diseases,  .x-rays  in,  vi.  1006,  1010 
gunshot  wounds,  iv.  1012 
tumors,  removal  of,  method  of  anas- 
tomosis after,  vi.  512 
lymphatic  system,  vi.  508-512 
motor  function,  iv.  630 
obturation,  iv.  643 
operations,  iv.  711;  vi.  533 
after-effects,  iv.  723 


Intravenous 

Intestine,  operations,  hemorrhage  after, 
iv.  639 
perforation,  iv.  686,  690 

in  typhoid  fever,  v.  1101-1105;  vi. 

993 
leukocytosis,  i.  136 
peritoneal  relations,  iv.  630 
postanal,  tumors,  i.  826 
repair,  i.  407 
resection,  iv.  722 

rupture,  iv.  640,  679-685;  vi.  531,  532 
small,  diseases,  .x-rays  in,  vi.  1006,  1010 
gunshot  wounds,  iv.  1011 
Richardson's    method    of    covering 

denuded  areas  on,  vi.  429,  430 
sarcoma,  iv.  693,  694 
stasis,  iv.  653 
stenosis,  iv.  647 
strangulation,  iv.  643,  664 
surgery,  iv.  629;  vi.  506 
suture,  iv.  713 
tuberculosis,  i.  656 
tuberculin  in,  vi.  573 
Intima,  v.  82 
Intoxication,  definition,  i.  546 

of  surgeon,  legal  aspects,  v.  1189 
Intra-articular  fractures,  ii.  80 
Intrabuccal  contractions,  iii.  630 

method    of    exposing   inferior    dental 
nerve,  ii.  705 
Intracerebellar  tumors,  symptoms,iii.227 
Intracerebral  hemorrhage,  iii.  210 
Intracranial  hemorrhage,  iii.  199 
in  newborn,  iii.  96,  101 

pathology,  ii.  655 
pathology,  ii.  653 
traumatic,  pathology,  ii.  654 
lesions,  eye-ground  as  means  of  diag- 
nosis, iv.  937 
method  of  removing  tumors  of  hypo- 
physis, vi.  300 
operations,  technic,  iii.  259 
tension,  increased,  iii.  188,  189 

relation  of  cerebral  decompression 
to  relief  of  ocular  manifestations 
of,  vi.  723 
Intrapartum  fractures,  ii.  83 
Intraperitoneal    injections,    von    Miku- 
licz's, i.  219 
saline  infusion  in  hemorrhage,  v.  203 
Intrasaccular  endo-aneurismorrhaphy,  v. 
.281 

in  external  iliac  aneurism,  v.  338 
in  femoral  aneurism,  v.  344 
Intraspinal  tumors,  vi.  259 
Intratracheal  insufflation  anesthesia,  vi. 

395-399,  968-973 
Intra-uterine  fractures,  ii.  83 
infection,  i.  153 
inversion  of  uterus,  v.  511 
Intra  vaginal  inversion  of  uterus,  v.  511 
Intravenous    ether -anesthesia,    vi.    974, 
_976_,  978 
injections  of  hypophyseal  extracts,  vi. 
281,  282 
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Intravenous  saline  infusion  in  hemor- 
rhage, V.  198,  201 
Intubation  in  diphtheria,  v.  1135 

of  larynx,  iii.  499 
Intussusception,  iv.  658-664 

in  typhoid  fever,  vi.  993 

influence  of  race,  sex,  and  age  in,  iv. 
1144 

of  vermiform  appendix,  vi.  569 
Intussuscipiens,  iv.  658 
Inversion  of  uterus,  v.  511-517 
Inverted  nipple,  iii.  570 
Involucrum  of  osteomyelitis,  ii.  32 
Involution,  abnormal,  of  breast,  iii.  568, 

570 
lodids  in  syphilis,  i.  731 
lodin,  V.  595 

for  sterilizing  skin  areas,  vi.  423,  424 

in  militarj^  surgery,  vi.  746 

in  naval  surgery,  vi.  758 

in  siu-gery,  vi.  891,  892 

in  traumatic  surgery,  vi.  946 

method  of  sterilizing  catgut,  v.  599 
lodism  in  syphilis,  i.  732 
Iodoform,  v.  595 

gauze  in  abdominal  surgery,  iii.  717 

injections  in  tuberculous  abscess,  i.  283 
lodoform-glyccrin  emulsion  with  Bier's 

hyperemia  in  tuberculosis,  vi.  97 
lodophiha,  i.  130,  132,  135,  139,  143 
lodothyrin,  Baumann's,  iii.  340 
Ipecacuanha  in  amebic  dysentery,  vi.  793 
Iridectomy,  iv.  878-881 

and  sclerectomy,  combined,  for  glau- 
coma, vi.  719 
Iridotomy,  precorneal,  iv.  880 

Ziegler's,  iv.  875 
Iris,  anatomy,  iv.  856 

cysts,  i.  825 

operations  on,  iv.  878 
Iritis,  syphihtic,  i.  716 
Iritoectomy,  DeWecker's,  iv.  874 
Irreducible  hernia,  iv.  39 
diagnosis,  iv.  28 
treatment,  iv.  40 
mechanical,  iv.  32 
In-itable  breast,  iii.  572 

granulations,  i.  364 

spine,  ii.  360 

ulcer,  i.  295 
Irritation,  degrees,  i.  190 
Irritative  urethritis,  iv.  522 
Ischemia,  i.  116 

gravity,  with  elastic  constriction,  for 
prophylactic  hemostasis,  v.  192 

of  lower  or  infra-umbilical  half  of  bodj', 
V.  189 
Ischemic  atrophy  of  muscles,  ii.  436 
Ischiatic  hernia,  iv.  98 
Ischiococcygeus  nuiscle,  v.  420 
Ischiorectal  abscess,  i.  275;  iv.  124,  125 
tuberculous,  i.  285 

fossa,  tuberculosis,  i.  660 
Islands  of  Langerhans,  iii.  1037 
Isotonic  solutions,  v.  1051 


Jaw 

Isotonic  solutions,  freezing-point,  v.  1051 
Issaeff's  resistance  period,  i.  220 
Isteria  mimetica,  ii.  358 
Isthmus  of  thyroid  glands,  iii.  336 
Italian  method  of  symphysiotomy,  v.  488 
Ivory  pegs  in  treatment  of  simple  frac- 
tures, vi.  176 
Ivy-poisoning,  vi.  238 


Jaboclay  and   Briau  method  of  circu- 
lar arteriorrhaphy,  v.  132 
Jaboulay's  method   of  gastroduodenos- 
tomy,  iii.  906 
operation  for  hydrocele,  iv.  607 
Jaccoud's  sign  in  adhesive  pericarditis, 

V.  37 
Jacksonian  epilepsy,  iii.  244 
after  injury- ,  i.  911 
tumor  of  brain  and,  differentiation, 
iii.  230 
Jackson's  direct  laryngoscope,  vi.  365 
esophagoscope,  vi.  461 
forceps,  vi.  462 
membrane,  vi.  526 

operation  in  carcinoma  of  breast,  vi. 
402,  406 
Jacob's  ulcer,  i.  303,  310 
Jacobson's  statistics  on  tetanus,  i.  493, 

494 
Jaeger-Bona  method  of  disarticulation  of 

toes,  V.  843 
Janeway    and    Green's    apparatus    for 
intratracheal  insufflation  anes- 
thesia, vi.  395 
for  operations  on  thorax,  vi.  957, 
958 
Janeway's   apparatus   for   intratracheal 
insufflation  anesthesia,  vi.  397-399 
sphygmomanometer,  i.  96 
Jansen's  operation  for  confined  suppura- 
tion of  frontal  sinus,  iii.  435 
Jaundice,  anemia,  i.  137 
blood,  changes,  i.  137 
coagulation  time  of  blood,  i.  112 
effect  of,  on  postoperative  hemorrhace, 

V.  209 
hemorrhage  of,  in  abdominal  surgerv, 

vi.  422 
in  cancer  of  stomach,  iii.  921 
leukocA-tes,  i.  138 
slow  clotting  of  blood,  i.  137 
surgical  significance,  iii.  992 
Jaw,  diseases,  iii.  643-653 

lower,  ankvlosis  of,  operations  for,  v. 
762 
condyle  of,  excision,  v.  762 
coronoid  process,  fracture,  ii.  150 
dislocations,  ii.  389-391 
e.xcision  of,  v.  761-766 
fractures,  ii.  148-151 
ramus  of,  fractures,  ii.  149 
lumi)y,  i.  516,  519 

perforating,  opposite  canal,  in  expos- 
ing inferior  dental  nerve,  ii.  704 
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Jaw 

Jaw,  surgery,  vi.  411 

upper,  excision  of,  v.  753-763 
fractures,  ii.  147,  148 
operations  through,  to  gain  access 

to  nasopharynx,  v.  759 
resection  of,  v.  753 
Jejunal     loop,     entero-anastomosis,     in 

gastro-enterostomy,  iii.  896 
Jejunostomy,  iv.  720 

in  cancer  of  stomach,  iii.  942,  943 
Jejunum,  peptic  ulcer,   after  gastro-en- 
terostomy, iii.  901,  902 
ulcer  of,  iv.  693;  yi.  475,  521 
Jigger,  bites  and  stings,  i.  539 
Joani's  clamp  applied  in  lateral  arterior- 
rhaphy,  v.  128 
method  of  isolating  and  exposing  ar- 
teries   for    lateral    arteriorrhaphy, 
V.  127 
Jobert's    method    of    ligating    popliteal 

artery,  v.  719 
Johnson's  method  of  sterilizing  catgut,  v. 

600 
Joint-cavities,  artificial  filling,  after  re- 
section, vi.  906 
Joints,  ii.  282;  vi.  192,  201  _ 
after  division  of  nerves,  ii.  717 
aseptic  wounds,  ii.  363 
bleeder's,  ii.  362 

diseases,  abnormality  of  position  in, 
ii.  297 
.aspiration  in,  ii.  298 
auscultation  in,  ii.  298 
Charcot's,  ii.  354 
examination,  ii.  297,  298 
heat  in,  ii.  297 
history,  ii.  298 

impairment  of  function  in,  ii.  297 
in  hemophilia,  ii.  362 
in  typhoid  fever,  vi.  996 
inspection,  ii.  297 
limitation  of  function,  ii.  298 
muscular  atrophy  in,  ii.  297 
in  typhoid  fever,  v.  1117 
palpation  in,  ii.  297 
pathology,  ii.  282 
redness  in,  ii.  297 
swelling  in,  ii.  297 
tenderness  in,  ii.  298 
erasion,  v.  774 
excision,  v.  774 

flail,  in  paralytic  dislocation,  ii.  389 
floating  bodies  in,  ii.  371 
foreign   bodies    in,    chronic    synovitis 

from,  ii.  301 
formation,  false,  in  fractures,  ii.  108 
fractures,  ii.  80 
diagnosis,  ii.  93 
proper,  ii.  80 
treatment,  ii.  135 
functional  affections,  ii.  358 
fungous,  vi.  197,  199 
gunshot  wounds,  ii.  364 
hemophilic,  v.  213 
hysteric,  ii.  358 


Eatzenstein 

Joints,  infected  wounds,  ii.  363 

infections  of,  non-suppurative,  a;-raya 

in,  V.  1163 
lipoma,  ii.  372 
loose  bodies  in,  ii.  371,  372 
mice,  ii.  296,  371;  vi.  199 
movable  bodies  in,  ii.  371 

formation,  in  ankylosis,  ii.  370 
neuralgia,  ii.  361 
neuromimesis,  ii.  358 
nodosity,  ii.  307 
operations  on,  v.  732;  vi.  898 
penetrating  wounds,  ii.  363 
polypoid,  vi.  199,  200 
resection,  v.  774 

artificial  filling  after,  vi.  906 
cartilage  grafts  in,  vi.  904 
rheumatism,  acute,  ii.  306 
rice  bodies  in,  ii.  371 
suppurative  infection,   pathology,    ii, 

283 
swelling,  in  epiphyseal  separation,  ii.  98 
syphilis,  i.  709;  ii.  362 
temporomaxillary,     exposure    of,     by 

resection  of  zygoma,  vi.  904 
transplantation,  vi.  906,  935 
traumatism,  from  sprains,  contusion, 
rupture  of  ligaments,  or  dislocation 
of  cartilage,  pathology,  ii.  283 
tuberculosis,  i.  658;  ii.  312;  vi.  202 
Beck's  bismuth  paste  in,  vi.  44 
typhoid,  vi.  996 
wounds,  ii.  363 
Joly's  operation  for  prolapse  of  uterus, 

vi.  845 
Jones  (John),  i.  54 
Jones'  operation  for  ectropion,  iv.  919 
Jonnesco's  operation  for  epilepsy,  ii.  251 
Jordan's  method  of  amputating  arm  at 

shoulder-joint,  v.  827 
Jores'  type  of  art@riosclerosis,  v.  91 
Joseph's    operation    for    reducing    large 

nose,  V.  911 
Jugular  vein,  internal,  thrombosis,  i.  424 
wounds,  ii.  310 

air  embolism  from,  iii.  312 
ligation,  v.  170 
Junker's  chloroform  inhaler,  v.  1024 
Justus'  reaction  in  syphilis,  i.  142,  690 
Juxta-epiphyseal  region,  ii.  95 


Kader's  method  of  gastrostomy  in  can- 
cer of  stomach,  iii.  940 

Kahler's  disease,  iii.  58 
panelectroscope,  vi.  459 

Kammerer's  modification  of  gastroplasty 
^  for  hour-glass  stomach,  iii.  882 

Kanavel's  method  of  removing  tumors 
of  hypophysis,  vi.  302 

Kangaroo  tendon,  v.  601 

in  simple  fractures,  vi.  175 

Kangri,  vi.  126 

Katzenstein's     operation     for     varicose 
ulcers,  vi.  52 
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Kausch 

Kausch's   esophageal   narcosis-tube   for 

prevention  of  fecal  drowning,  iv.  710 

Keegan's  method  of  rhinoplasty,  v.  906 

Keen's  interilio-abdominal  amputation, 

V.  876;  vi.  927 

operation  for  cranial  defects,  v.  748 

for  Dupuytren's  contraction,  ii.  570 
resection  of  posterior  nerves  for  wry- 
neck, iii.  290 
Kehr's  incision,  vi.  426 

method  of  cholecystenterostomy,  iii. 
1029 
Keimcentren,  v.  179 
Kellar's  operation  for  varicose  veins,  v. 

163 
Keloids,  ii.  630,  631 
after  wounds,  i.  909 
of  scalp,  iii.  37 
of  tongue,  iii.  684 
.T-rays  in,  v.  1175 
Keratectomy,  combined,  iv.  890 
Keratitis,  syphilitic,  i.  716 
Kern,  i.  69 

Kerrison's  forceps,  iii.  426 
Kidney,  abscess,  iv.  224 
absence,  iv.  199 
actinomycosis,  iv.  223;  vi.  77 
adenocarcinoma,  iv.  244 
adrenal  in,  rests  associated,  i.  805 
angioneurosis,  iv.  239 
arteries,  multiplicity,  vi.  639 
artery,  aneurism,  iv.  247 
atrophy,  iv.  200 

calculus,  iv.  233-236;  vi.  653,  654 
appendicitis  and,  iv.  770 
influence  of  race,  sex,  age,  iv.  1149 
capsule  splitting,  iv.  257 
carcinoma,  iv.  244 
contusions,  i.  918 
cysts,  iv.  241;  vi.  657 
dermoid  cysts,  iv.  243 
determining  separate  capacity,  iv.  175 
diseases,  iv.  219 

influence,  on  surgical  prognosis,  v. 

621 
a;-rays  in,  vi.  1006,  1012 
displaced,  iv.  201-203 
echinococcus  cysts,  i.  875;  iv.  241 
effect  of  chloroform  on,  v.  1006 
of  ether  on,  v.  1007 
of  multiple  injuries  on,  v.  940 
examination,  methods,  iv.  188;  vi.  641 
exposing,  methods,  iv.  254-256 
fist  percussion,  vi.  547 
fistula,  iv.  228 
floating,  iv.  204-207 
functional  activitj^,  phenolsulphoneph- 
thalein  test,  vi.  634 
tests,  vi.  641 
capacity,  iv.  169 
functions,    determining,   in   operation 

for  prostatic  disease,  vi.  687 
furuncle,  vi.  651 
fusion,  iv.  200 
grafting,  vi.  639 


Knee 

Kidney,  gunshot  wounds,  iv.  218,  219 

horseshoe,  iv.  200 

hydatid  cysts,  i.  875;  iv.  241 

hypernephroma,  iv.  244;  vi.  121,  122 

incision  for  operation,  iii.  707 

injuries,  iv.  212-216 

inspection,  methods,  iv.  188 

malformations,  iv.  199-201 

malignant  tumors,  in  infancy,  i.  860 

morcellement,  iv.  260 

movable,  iv.  204-207;  vi.  658,  659 
appendicitis  and,  differentiation,  iv. 
770 

operations  on,  iv.  254 

palpation,  methods,  iv.  188 

pelvis,  cystic  dilatation,  appendicitis 
and,  differentiation,  iv.  770 
implantation  of,  vi.  936 
stone  in,  appendicitis  and,  differen- 
tiation, iv.  770 
tumors,  iv.  247 

percussion,  methods,  iv.  189 

phlorizin  test,  iv.  173,  175 

polycystic,  iv.  242 

repair,  i.  410 

response,    to    increased    amounts    of 
normal  substances,  iv.  174 

rupture,  iv.  21.3-216;  vi.  451 

sacciform,  iv.  219 

sarcoma,  iv.  244 
in  infancy,  i.  860 

stone  in.     See  Kidney,  calculus. 

supernumerary,  iv.  201 

suppuration,  iv.  224-227;  vi.  646 

surgery,  iv.  183;  vi.  630 

surgical,  iv.  224 

diseases,  iv.  190-196 

syphilis,  i.  714;  iv.  233 

topographic  anatomy,  iv.  182 

transplantation,  v.  883;  vi.  639 

tuberculosis,  i.  659;  iv    228;  vi.  651, 
652 

tuberculous  abscess,  i,  285 

tumors,  iv.  243-247 

wandering,  iv.  204-207 

wounds,  iv.  212,  217,  218 
Kikuzi's  intrasaccular  method  of  endo- 

aneurismorrha])hy,  a\  283 
Killian's  bronchoscope,  iii.  464 

operation  for  confined  sui)puration  of 
frontal  sinus,  iii.  436 
Kimball,  i.  63 
Kink,  ileal,  vi.  522 

Lane's,  vi.  522 
Kirchner's  method  of  treatment  of  hem- 
orrhage from  spleen,  vi.  620 
Kirstein's  lamp,  iii.  463 
Klumpfuss,  ii.  542 
Klumphand,  ii.  571 

Knapp's  operation  for  trachoma,  iv.  891 
Knee,    ankvlosis,    ]Murphv's    operation, 
vi.  903 

arthrectomy  of,  v.  787 

bursitis  in  neighborhood,  vi.  215 

chronic  funi^ous  svnovitis.  ii.  335 
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Knee 

Knee,   chronic    tuberculous   osteitis,   ii. 
335 
deformities,   after  infantile  paralysis, 

ii.  514 
disarticulation  at,  v.  863 
dislocation,  ii.  425 

congenital,  ii.  539,  540 
paralytic,  ii.  527 
erasion,  v.  787 

in  tuberculosis,  ii.  344 
excision,  v.  784-786 

for  angular  ankylosis  in  tuberculosis 

of  knee,  ii.  342 
in  tuberculosis,  ii.  343 
gunshot  wounds,  iv.  1016 
Hey's  internal  derangement,  ii.  372 
housemaid's,  ii.  466,  467 
injuries  in  vicinity,  ii.  250 
loose,  ii,  581 

scrofulous  disease,  ii.  335 
semilunar    cartilages,  dislocation,     ii. 

372,  373 
sprains,  ii.  367 
stiffening,  method  of,  vi.  907 
technic    of   injecting,    with   formalin- 
glycerin  solution,  vi.  98 
tuberculous  abscess,  i.  284 

disease,  ii.  335 
wounds,  ii.  364 
Knieng,  ii.  578 
Knight  truss,  iv.  31,  32 
Knock-knee,  ii.  578-580 
osteotomy  for,  v.  751 
Knot,  flat,  V.  603 
granny,  v.  603 
reef,  v.  603 

stay-,  of  Ballance  and  Edmunds,  v.  663 
surgeon's,  v.  603,  662 
Knott's  method  of  management  of  stump 

in  appendectomy,  vi.  555 
Kobelt's  tubes,  i.  867 
Kocher's  incision  for  operations  on  gall- 
bladder and  biliary  ducts,  iii.  1014 
incisions  in  operations  on  neck,  vi.  322 
instruments  for  goiter  operations,  iii. 

376,  377 
method  of  excising  ankle-joint,  v.  788 
knee-joint,  v.  786 
shoulder-joint,  v.  767,  776 
of    exploratory    pericardiotomy    in 
wounds  of  heart,  v.  6i 
Rehn's  modification,  v.  62 
of  gastroduodenostomy,  iii.  906 
of  radical  cure  of  inguinal  hernia,  iv. 

69 
of  reduction  of  shoulder  dislocations, 

ii.  402 
of  removing  Gasserian  ganglion,  v. 
973 
operation  for  cancer  of  tongue,  iii.  698 
for  Dupuytren's  contraction,  ii.  569 
for  epilepsy,  iii.  251 
of    exposure    of    inferior    maxillary 
nerve  in  trigeminal  neuralgia,  ii. 
707 


Kystogenic 

Kocher's  operation  of  exposure  of  supe- 
rior maxillary  nerve  in   trigeminal 
neuralgia,  ii.  702 
osteoplastic    amputation    of    leg,    vi. 

925 
screen,  iii.  375 

theory  of  mechanism  of  strangulated 
hernia,  iv.  42 
Koch's  postulates  in  cancer,  i.  809 
Koilonychia,  ii.  651 
Kolpocleisis  in  vesicovaginal  fistula,  v. 

457 
Konig  and  Miiller's  method  of  closing 

cranial  defects,  iii.  258 
Kopftetanus,  vi.  67 

Korner's  method  of  making  flap  in  mas- 
toid operation,  iv.  837 
Korotkow's  test  for  choice  of  operation 

in  aneurism,  v.  273 
Kouwer's  method  of  splenopexy,  iii.  1092 
Kraatz's  operation  for  prolapse  of  uterus, 
^vi.  844,  845 
Kraemer's  operation  for  varicose  veins, 

V.  161 
Ivraske's  combined  operation  for  cancer 
of  rectum,  iv.  165 
sacral  operation  for  cancer  of  rectum, 
iv.  163 
Kraurosis  vulvaj,  v.  398,  399 
Krause's  glands,  iv.  859 

method  of  dividing  auditory  nerve,  v. 
995 
of  removing  tumors  of  hypophysis, 

vi.  300 
of  skin-grafting,  v.  896,  899 
Ivronecker-Schmey  center,  v.  47 
Kronlein's  method  of  resection  of  tem- 
poral wall  of  orbit,  iv.  907 
retrobuccal    method    of    exposure    of 

inferior  maxillary  nerve,  ii.  708 
temporal  method  of  exposing  maxillary 
nerve,  ii.  709 
Krotin,  i.  157 
Kuhn's  method  of  treating  peritonitis, 

vi.  458 
Kuhnt-Miiller  operation  for  ectropion, 

iv.  919 
Kuhnt's  method  of  extirpation  of  lach- 
rymal sac,  iv.  923 
Kiimmell's  disease,  ii.  879 

method  of    gastroduodenostomy,    iii. 
907 
Kussmaul's  sign  in  adhesive  pericarditis, 

V.  37 
Kiistner's    operation    for    inversion    of 

uterus,  V.  517 
Kiittner's  musculocutaneous  flap  in  ope- 
rations on  neck,  vi.  324,  325 
Kyphose  heredo-traumatique,  ii.  355 
Kyphosis,  ii.  469,  507 

dorsalis  arcuata,  ii.  503 
Kypho-skoliose,  ii.  491 
Kyphotone,  ii.  485 
Kyphus  in  Pott's  disease,  ii.  471 
Kystogenic  aneurism,  v.  218 
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La  contraction 

La  contraction  des  doigts,  ii.  566 
La  Force's  adenotome,  vi.  358 
La  maladie  de  Dupuytren,  ii.  566 
Labia  majora,  elephantiasis,  treatment, 
ii.  602 
melanosarcoma,  i.  758 
minora,  hypertrophy  of,  v.  399 
Labial  hernia,  iv.  55 
Laboratory  as  aid  to  surgical  technic  and 

diagnosis,  v.  1198-1210;  vi.  1018 
Laborde's  method   of  artificial  respira- 
tion during  anesthesia,  v.  1014 
Labyrinth,  acoustic,  tests  for  integrity, 
vi.  699 
involvement,    from   acute   or   chronic 

purulent  otitis  media,  vi.  696-702 
static,  tests  for  integrity,  vi.  698,  699 
Laceration  and  relaxations  of  posterior 
vaginal  wall  and  pelvic  floor,  treat- 
ment, vi.  799 
of  arteries,  v.  104 
of  cervix,  v.  473 
of  nerve,  ii.  715 
of  perineum,  v.  418,  423-434 
of  rectal  wall,  iv.  122 
of  scalp,  iii.  21 

of  sheath  of  corpus  cavernosa,  iv.  478 
Lachrymal  abscess,  iv.  922 
eanaliculi,  iv.  861 
caruncle,  iv.  860 
conjunctivitis,  iv.  923 
ducts,  actinomycosis,  i.  522 
gland,  iv.  852 
ablation,  iv.  925 
anatomy,  iv.  860 
chondrifying  tumors,  i.  753 
inferior,  iv.  860 

palpebral  portion,  excision,  iv.  925 
superior,  iv.  860 
papillae,  iv.  861 
sac,  extirpation,  iv.  923 
Lactation  mastitis,  iii.  573 
Lacuna  magna,  iv.  474 
Lacunae,  bone,  ii.  18 
lacterales,  iii.  103 

Morgagnii,  infection,  as  cause  of  is- 
chiorectal abscess,  i.  275 
Lacunar  resorption  in  bone,  ii.  19,  25 
Lafay's  aseptic  bottle,  v.  1204 
Lagrange's  operation  for  glaucoma,  vi. 

719 
Lahey's  method  of  intestinal  anastomo- 
sis, vi.  539 
Lahmungsstadium,  iii.  197 
Laked  blood,  i.  115 
Lamellar  cataract,  iv.  875 
Lameness  in  tuberculosis  of  hip,  ii.  319 
of  joints,  ii.  313 
of  knee,  ii.  337 
Laminectomy  in  fractures  of  spine,  ii.  870 
in  tumors  of  spine,  vi.  261,  262 
local  anesthesia  in,  v.  1070 
Landing  forces  in  naval  surgerj^  vi.  783 
Landolt's   method    of   advancement   of 
rectus  tendon  in  strabismus,  iv.  899 


Larynx 
Lane  bone-plate  in  fractures,  vi.  162, 176 
Lane's  kink,  vi.  522 

treatment  of  intestinal  stasis,  iv.  656 
Langenbeck,  i.  69 

Langenbeck's  method  of  excising  elbow- 
joint,  V.  779 
hip-joint,  V.  783 
shoulder-joint,  v.  776 
upper  jaw,  v.  757 
wTist-joint,  V.  782 
of  temporary  division  of  lower  jaw, 
V.  762 
Langerhans'  islands,  iii.  1037 
Lange's   method   of  transplantation,   ii. 
518  _ 
of  uniting  tendon  to  bone  or  perios- 
teum, ii.  460 
treatment  of  prolapse  of  rectum,   iv. 
138 
Langhans'  layer,  i.  814 
Lang's  method  of  treating  bubo,  i.  279 
Lanz's  point  in  appendicitis,  vi.  .541.  542, 

543 
Laparogastroscopy,  vi.  490 
Laparotomy,  exploratory,  iii.  725 

ventral  hernia  following,  iv.  92,  93 
Lappenelephantiasis,  iii.  30 
Larrey,  i.  68 
Larrey's   method    of   disarticulation   at 

shoulder-joint,  v.  833 
Laryngeal  area,  operation,  shock,  i.  933 
chondritis,  iii.  480 
diphtheria,  iii.  477 

nerve,  recurrent,  injuries  and  diseases, 
ii.  732 
in  goiter,  iii.  366 
operations,    blood-pressure    during,   i. 

101 
perichondritis,  iii.  480 
web,  iii.  468 
Larvngectomy,  vi.  368,  370 
Gluck's,  iii.  506,  507,  509 
Laryngismus  stridulus  in  rickets,  i.  590 
Laryngitis,  catarrhal,  iii.  476 
hypertrophic  subglottic,  iii.  486 
pseudomembranous,  iii.  477,  478 
traumatic,  iii.  477 
LaryngopharA'nx,  anatomy,  iii.  440 
Laryngoscope,  Jackson's  direct,  vi.  365 
Laryngoscopic  mirror,  iii.  462 
Laryngoscopy,  vi.  364 
Laryngotomy,  median,  iii.  505 
Larjmgotracheotomy.  iii.  505 
Larynx,  abscess,  i.  261 
actinomycosis,  iii.  485 
aeroceles,  iii.  468 
anatomy,  iii.  460 
artificial,  iii.  509 
burns,  iii.  469 
carcinoma,  iii.  492,  496 

laryngectomy  in,  vi.  368 
cartilages,  dislocations,  iii.  471 
concussion,  iii.  470 
congenital  air-cysts,  iii.  468 
malformations,  iii.  468 
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Larynx 

Larynx,  contusions,  iii.  470 

edema,  iii..  479,  480 

fibroma,  iii.  490 

foreign  bodies,  iii.  472,  474 

fractures,  ii.  154;  iii.  470 

inflammation,  chronic,  iii.  485 

inflammatory  diseases,  iii.  476 

injuries,  iii.  469 

intubation,  iii.  499 

leprosy,  iii.  485 

lupus,  iii.  483 

methods  of  examination,  iii.  462 

mucous   membrane,   scarification,   iii. 
499 

new  growths,  iii.  489 

operations,  iii.  498 
external,  iii.  501 

papilloma,  iii.  490 

sarcoma,  iii.  493 

scalds,  iii.  469 

scleroma,  iii.  485 

stenosis,  chronic,  iii.  485 

surgery,  iii.  460;  vi.  364 

syphilis,  i.  709;  iii.  483,  484 

trichinosis,  vi.  368 

tuberculosis,  iii.  482;  vi.  368 

tumors,  iii.  489-496 

electric  desiccation  for,  vi.  139 

typhoid,  v.  1118 

warts,  i.  791 

wounds,  iii.  471 
Lateral-chain  theory  of  immunitv,  Ehr- 

licK's,  1.  167 
Latzko's  operation  for  prolapse  of  uterus, 

vi.  840 
Laudable  pus,  i.  239,  902,  905 
Lauenstein's  method  of  excising  ankle- 
joint,  V.  787 
Laughing  gas,  v.  1003 
Lavage  in  diagnosis  of  gastric  diseases, 
iii.  832     _ 

of  stomach  in  snake-bites,  i.  544 
Law  of  prototypes,  i.  736 

Sherrington's,  vi.  262 

Waller's,  i.  399 
Lawn-tennis  leg,  ii.  445 
Lawrence,  i.  67 
Layer,  hypertrophied,  of  cartilage,  ii.  18 

Langhans',  i.  814 

osteogenetic,  of  bone,  ii.  17 

proliferating,  of  cartilage,  ii.  19 

subaponeurotic,  of  scalp,  iii.  17 
phlegmon,  iii.  22 
le  Cat,  i.  40 
le  Dran,  i.  40 

Leather-bottle  stomach,  iii.  921 
Lee's  method  of  sterilizing  catgut,  v.  600 

support  for  maintaining  sitting  pos- 
ture, V.  651,  652 
Lefort-Wolff  operation  of  skin-grafting 

in  blepharoplasty,  iv.  921 
Leg,    amputation,    aperiosteal,    Bunge's 
method,  vi.  927 
at  lower  third,  v.  854,  855,  856,  858, 
860,  862,  866 


Leukorrhea 

Leg,  amputation,  local  anesthesia  in,  v. 
1080 
osteoplastic,  vi.  924,  925 

elephantiasis,  treatment,  ii.  599 

lawn-tennis,  ii.  445 

ulcer,  i.  297-303,  310 
Legal  relations  of  surgeon,  v.  1180;  vi. 

1016 
Leg-corset,  Murphy's,  in  varicose  ulcer, 

vi.  .50,  51 
Leishman-Donovan  body,  i.  121 
Lembert's  suture  of  intestine,  iv.  714 
Lengthening  long  bones,  vi.  932 

of  tendons,  ii.  516 
Lennander's  operation    for    removal    of 

inguinal  glands  in  bubo,  i.  280 
Lenticular  nuclei,  diseases  of,  diagnosis, 

iii.  167 
Leontiasis  ossium,  ii.  57;  iii.  45,  647 
Leper  juice,  iv.  1095 
Leprolin,  iv.  1099 
Lepromes  en  nappe,  iv.  1090 
Leprosy,  iv.  1085-1100;  vi.  788,  789 

of  larynx,  iii.  485 

of  tongue,  iii.  680 
Leptomeninges,  cerebral,   anatomic  and 

physiologic  consideration,  iii.  105 
Leptomeningitis,  cerebral,  iii.  135 

suppurative,  cerebral,  iii.  138 

tuberculous,  i.  650 
Lerche's  dilator  for  cardia,  vi.  466 

forceps,  vi.  462 
Letheon,  y.  1002 

Leube's  diverticulum  sound,  iii,  781 
Leukemia,  i.  117,  118 
Leukocydin,  i.  231 
Leukocytes,  i.  124-140 

count  of,  before  operation,  vi.  427 
in  appendicitis,  vi.  431 

defence  against  infection,  i.  160 

epithelioid,  i.  2D5 

in  granulation  tissue,  i.  366 

increased  migration,   from  inflamma- 
tory hyperemia,  i.  196 

margination,  in  inflammation,  i.  192 

polynuclear,  of  inflammation,  i.  202 
Leukocytic  thrombosis,  i.  421 
Leukocytoid  cells,  i.  206 
Leukocytosis,  i.  126-143 

after  hemorrhage,  v.  178 

in  appendicitis,  iv.  753 

in  diagnosis  of  suppuration,  i.  243 

infectious,  i.  127,  165 
Leukoderma,  i.  754 
Leukofermentin,  vi.  38 
Leukokeratosis,  iii.  667 
Leukoma,  iii.  667 
Leukopenia,  i.  128 

in  acute  infections,  i.  129 

in  enteric  fever,  i.  135 
Leukoplakia,  iii.  667,  671 
Leukoprophylaxis,  vi.  39 
Leukoprotease,  vi.  26 
Leukorrhea  in  gynecologic  examination, 

V.  357 
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Levator 

Levator  ani  muscles,  v.  419 

palpcbra3  superior  muscle,  iv.  858 
prostatse,  iv.  377 
Lewis'  double  female  ureter  cystoscope, 
iv.  290 
male  ureter  cystoscope,  iii.  285 
operative  cystoscope,  iv.  292 
universal  cystoscope,  iv.  284 
urethral  tablet  depositor,  iv.  287 
Lexer-Cushing     method     of     removing 

Gasserian  ganglion,  v.  972 
Lexer's  method  of  rhinoplasty,  v.  905; 

vi.  937 
Lienorenal  ligament,  iii.  1068 
Ligaments,  broad,  cysts  of,  v.  561 
surgery,  v.  550;  vi.  812 
check,  iv.  851 
lienorenal,  iii.  1068 
of  Cooper,  iii.  564 
of  uterus,  actinomycosis,  vi.  875 
ovarian,  fibroids,  i.  780 
palpebral,  iv.  858,  859 
puboprostatic,  iv.  375 
round,  fibroids,  i.  779 

shortening   of,  for  retroversion,   v. 
508 
ruptures,  traumatism  of  joints  from, 
_  pathology,  ii.  282 
silk,  as  substitute  for  arthrodesis,  vi. 

224 
spinal,  rupture,  ii.  852 

sprains,  ii.  851 
suspensory,  of  eyeball,  iv.  851 
uterosacral,  fibroids,  i.  780 

shortening   of,   for   retroversion,  v. 
510 
Ligamentum  pectinatum  iridis,  iv.  855 
Ligation  anesthesia,  v.  1049 
in  aneurism,  v.  256-260 
of  abdominal  aorta,  v.  312 
of  thoracic  aorta,  v.  314 
in  carotid  aneurism,  v.  319,  324,  326 
in  continuity  in  subcutaneous  injuries 

of  arteries,  v.  110 
in  external  ihac  aneurism,  v.  337 
in  innominate  aneurism,  v.  316 
in  popliteal  aneurism,  v.  349 
in  subclavian  aneurism,  v.  328 
in  venous  hemorrhage,  v.  168 
of  abdominal  aorta,  v.  704,  705 
of  arteries,_v.  115-125,  655-731 

of  thyroid  gland  in  goiter,  iii.  375, 
377 
of  axillary  artery,  v.  170,  687,  688,  690 
of  blood-vessels,  healing  after,  i.  396 
of  brachial  artery,  v.  691,  692 
of  carotid  artery,  common,  v.  672-674 
external,  v.  674-676;  vi.  319 
internal,  v.  682 
of  dorsal  arterj'  of  penis,  iv.  490 

vein  of  penis,  iv.  490 
of  facial  artery,  v.  678 
of  femoral  artery,  v.  713-717 

vein,  V.  169 
of  gluteal  artery,  v.  710 


Line 

Ligation    of   iliac   arteries,    common,   v. 
705,  706 
external,  v.  711,  712 
for  aneurism  of  abdominal  aorta, 

V.  314 
internal,  v.  707,  708 
of  inferior  thyroid  artery  in  goiter,  vi. 

338 
of  innominate  artery,  v.  667-671 
of  intercostal  arterj^  v.  701-703 
of  jugular  vein,  v.  170 
of  large  venous  trunks,  collateral  cir- 
culation after,  v.  169 
of  lingual  artery,  v.  676 
of  mammarv  arterv,  internal,  v.  686, 

687    _       " 
of    meningeal    artery   in   removal    of 
Gasserian  ganglion,  v.  969 
middle,  v.  680-682 
of  occipital  artery,  v.  679 
of  peripheral  arteries  for  aneurism  of 

arch  of  aorta,  v.  314 
of  peroneal  artery,  v.  729,  730 
of  popliteal  artery,  v.  718-721 

vein,  V.  170 
of  pudic  arterj',  internal,  v.  709 
of  radial  artery,  v.  693-696 
of  sciatic  artery,  v.  708 
of  subclavian  artery,  v.  170,  683,  684 
of  superior  thjToid  arteries  in  goiter, 

vi.  338 
of  temporal  artery,  v.  680 
of  tibial  arterj',  anterior,  v.  724-729 
of  ulnar  arter}',  v.  698-701 
of  veins,  v.  168 
of  vena  cava,  v.  170 

portse,  V.  170 
of  vertebral  artery,  v.  686 
Ligature  in  amputations.  Fare's  work,  i. 
34 
McGraw's,  intestinal  anastomosis  bv, 
iv.  718 
Ligatures,  v.  115-125,  598 

materials  for  ligation  of  artery,  v.  656 
passing,  in  ligation  of  artery,  v.  661 
tying  of,  V.  602 

in  ligation  of  arter}',  v.  663 
Light  for  examining  nose,  iii.  402 
Lilienthal's    gall-bladder    elevator,     iii. 
1008 
method  of  resection  of  zygoma  to  ex- 
pose temporomaxillarv  joint,  vi. 
905 
of  total  excision  of  ureter,  vi.  6li3 
operation  for   constantly  discharging 
colostomy  wound,  vi.  533 
Limbs,  avulsion,  i.  892 

fixation,  in  closure  of  woimd,  i.  888 
in  rickets,  i.  589 
Line,  eiMphyseal,  ii.  17 
Hilton's  white,  iv.  113 
milk,  iii.  565 

of  demarcation  in  gangrene,  i.  317 
of  ossification  in  rickets,  i.  5S6 
of  i)rovisional  calcification,  i.  5S.");  ii.  19 
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Line 

Line,  Rolandic,  extracranial  determina- 
tion, iii.  169 

Roser-Nelaton,  relation  of  great  tro- 
chanter to,  ii.  224 
Linea  alba,  fatty  hernia,  i.  738 
Lingual  artery,  ligation,  v.  676 

nerve,  exposing,  ii.  705 

tonsil,  iii.  440 

inflammation,  iii.  680 
Linitis,  plastic,  iii.  957 

et  suppurativa,  iii.  953 
Lion -like  appearance  of  face,  ii.  57 
Lip,  angioma,  iii.  633 

bites,  iii.  634 

burns,  deformities  after,  iii.  630 

cancer,  trauma  in  relation,  vi.  129 
treatment,  radical,  vi.  411 

chancre,  i.  685 

chapped,  iii.  631 

cysts,  iii.  633 

diseases,  iii.  630 

epithelioma,  iii.  631-633 

horny  elevations,  iii.  634 

hypertrophy,  iii.  634 

inflammation,  iii.  630 

injuries,  iii.  634 

malignant  pustule,  iii.  634 

nevus,  iii.  633 

notched,  operation,  in  hare-lip,  iii.  619 

stings,  iii.  634 

ulcers,  iii.  631 

upper,  carbuncle,  i.  258 

wounds,  iii.  634 
Lipacidemia,  i.  120 
Lipectomy  for  pendulous  abdomen,  vi. 

933 
Lipemia,  i.  120 

in  fractures,  i.  136 
Lipolytic  ferments,  vi.  28 
Lipoma,  i.  738-741 

hernia  and,  differentiation,  iv.  29 

of  abdominal  wall,  iii.  729 

of  brain,  iii.  221 
pathology,  ii.  670 

of  breast,  iii.  576 
in  male,  iii.  611 

of  hypophysis,  vi.  294,  295 

of  joints,  ii.  372 

of  liver,  iii.  984 

of  mesentery,  iii.  757 

of  neck,  iii.  320 

of  rectum  and  anus,  iv.  154 

of  retroperitoneal  space,  iii.  757,  759 

of  scalp,  iii.  36 

of  spinal  cord,  pathology,  ii.  679 

of  stomach,  iii.  953 

of  thoracic  wall,  iii.  522 

of  tongue,  iii.  684 

of  umbilicus,  iii.  736 

of  vertebrae,  pathology,  ii.  679 

of  vulva,  V.  403 

sacrococcygeal,  ii.  831 

ventral  hernia  and,  differentiation,  iv. 
91 
Lipomatosis,  i.  741 
VOL.  VI — 71 


Liver 

Lipomyoma  of  stomach,  iii.  953 
Liquor  puris,  i.  238 

sanguinis,  i.  Ill 
Lisfranc,  i.  68 
Lisfranc's  method  of  disarticulation  of 

toes,  V.  848 
Lister  (Joseph),  i.  65,  70 
Lister's  method  of  excising  wrist-joint, 

V.  782 
Liston  (Robert),  i.  67  _ 

Liston's  splint  combined  with  extension 

in  fracture  of  neck  of  femur,  ii.  232 
Lithiasis,    intestinal,    appendicitis    and, 

differentiation,  iv.  769 
Litholopaxy,_iv.  353-363 

in  female,  iv.  370 
Lithotomy,  iv.  364-371 

suprapubic,  local  anesthesia  in,  v.  107.5 
with     retrograde     catheterism,     in 
stricture  of  urethra,  iv.  577 
Lithotrite,  iv.  3.53;  vi.  681 

Bigelow's,  iv.  353,  354 

Chismore's,  iv.  362 
Lithotrity,  iv.  351 

perineal,  iv.  364 
Litten's  diaphragm  phenomenon,  i.  270 
Little's  disease,  ii.  522;  iii.  97 
Little'sche  Krankheit,  ii.  522 
Littlewood's    method    of    interscapulo- 

thoracic  disarticulation,  vi.  922 
Littre,  i.  40 

Littre's  glands,  iv.  474 
Liver,  abscess,  i.  273,  274;  iii.  971-975 
complicating   appendicitis,  iv.  748; 

vi.  567 
tropical,  iv.  1109-1117;  vi.  796 
tuberculous,  i.  285 

actinomycosis,  iii.  979 

adenoma,  iii.  983 

amebic  abscess,  vi.  796 

anomalies,  iii.  969 

blood-supply,  iii.  968 

carcinoma,  iii.  984,  985 

cells  of,  effect  of  chloroform  anesthesia 
on,  V.  1010 

cirrhosis,  iii.  980,  981 

contusions,  i.  918 

corset  lobe,  iii.  967 

cysts,  simple,  iii.  983 
solitary,  i.  864 

ducts,  gall-stones,  iii.  1001 
operation,  iii.  1026 

echinococcus  disease,  i.  874,  877;  iii. 
975,977,978 

formation  of  bile,  iii.  969 

hydatid  cysts,  i.  874,  877;  iii.  975,  977, 
978 

injuries,  iii.  970 

lipoma,  iii.  984 

malignant  disease,  iii.  984 

malpositions,  iii.  969 

movable,  iii.  970 

parasites,  iii.  979 

prolapse,  iii.  970 

repair,  i.  408 
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Liver 

Liver,  resections,  iii.  985 

rests  associated  witii,  i.  805 

Riedel's  lobe,  iii.  967 

secondary  infection,  in  thrombosis  in 
appendicitis,  i.  441 

surgery,  iii.  966;  vi.  600 

surgical  infections,  iii.  971 

syphilis,  i.  713;  iii.  980 

teratoma,  iii.  984 

tropical  abscess,  iv.  1109;  vi.  796 

tuberculosis,  i.  657;  iii.  979 

tumors,  iii.  983 

typhoid  infection,  v.  1109 

wounds,  iii.  970 
Lloyd's  operation  for  empyema,  iii.  536 
Lobe,  corset,  of  liver,  iii.  967 

Riedel's,  iii.  967  _ 
Lobes  of  hypophysis,  vi.  115,  271 
Lobulus  paracentralis,  iii.  155 
Lobus  pyriformis,  iii.  158 
Locke's  solution  in  hemorrhage,  v.  200, 

201 
Lock-finger,  ii.  570 
Locus  minoris  resistentise,  i.  161,  186 
I'oedeme  bleu  in  traumatic  hysteria,  ii. 

773 
Loge  prostatique,  iv.  374 
Loose  bodies  in  joints,  ii.  371,  372 

cartilages,  ii.  371,  372 

knees,  ii.  581 
Loosening  of  nerves,  ii.  746 
Lossen's  theory  of  mechanism  of  stran- 
gulated hernia,  iv.  42 
Lothrop's  method  of  treating  fractures  of 

malar  bone,  ii.  146 
Lovett's  splint,  ii.  330 
Lubarsch's  definition  of    inflammation, 

vi.l7_ 
Lubrication  of  catheters  and  sounds,  iv. 

274 
Liicke-Lossen-Braun  operation   for  tri- 
geminal neuralgia,  ii.  702 
Ludwig's  angina,   i.  262,   346,  347;  iii. 

634;  vi.  418-420 
Luke's  ethyl  chlorid  inhaler,  v.  1039 
Lumbago  in  spondylitis  deformans,  ii. 
355 

traumatic,  ii.  760,  779 
Lumbar   anesthesia,   v.    1082-1095;    vi. 
981-992 
in  operations  in  naval  surgery,  iv. 
1024;  vi.  760 

hernia,  iy.  105,  106 

incision  in  exposing  kidney,  iv.  255 

Pott's  disease,  tuberculosis  of  hip  and, 
differentiation,  ii.  325 

puncture  in  tumor  of  brain,  danger, 
iii.  230 
point    for,    in    subarachnoid    anes- 
thesia, V.  1096 
Lumbosacral    lesions    in    fractures    of 

spine,  ii.  864 
Lumpy  jaw,  i.  516,  519;  iii.  644 
Lungs,  abscess,  i.  267;  iii.  537,  538;  vi. 

cob 


Lymph 

Lungs,  abscess,  after  pneumonia,  v.  1120; 
vi.  998,  1000 

tuberculous,  pneumotomy,  i.  653 
actinomycosis,  iii.  543 

treatment,  vi.  390 
anatomy,  iii.  512 
apron  stretcher,  iv.  1064 
calculus,  vi.  392 
carcinoma,  vi.  392,  393 

secondary,  i.  802 
decortication.  Fowler's  operation,  iii. 

552 
dermoids,  i.  843 
echinococcus  cysts,  i.  875,  877;  iii.  545; 

vi.  393,  394 
gangrene,  iii.  539,  540 

after  pneumonia,  v.  1120;  \-i.  998 

treatment,  vi.  388,  389 
hemorrhage  in,  vi.  1000 
hernia,  in  cer-\dca]  region,  iii.  513 
injuries  in  fractures  of  ribs,  ii.  1.58 
new  growths,  iii.  .545 
repair,  i.  405 
rupture,  from  contusion  of  thorax,  iii. 

513 
sarcoma,  vi.  392 
sui'gical  anatomy,  v.  21 

diseases,  iii.  537 
syphilis,  i.  709 
tuberculosis,    surgical    treatment,    iii. 

544;  vi.  390,  391 
tumors,  iii.  545,  546;  vi.  392 
wounds,  in  pericardicentesis,  v.  30 

in  wounds  of  heart,  treatment,  v.  66 

treatment,  vi.  377,  378 
Lupoid  ulcer,  i.  646 
Lupus  erythematosus,  i.  646;  ii.  647,  648 

treatment,  vi.  240,  241 
exedens,  i.  303,  646 
exfoliativus,  i.  646 
hj-pertrophicus,  i.  646 
of  larynx,  iii.  483 
of  palate,  iii.  635 
of  tongue,  iii.  678 
of  vulva,  V.  393 
papillomatosus,  i.  646 
sclerosus,  i.  646 
serpiginosus,  i.  646 
A'errucosa,  i.  646 
vulgaris,  i.  643,  646 

treatment,  vi.  240 
.r-rays  in,  v.  1175 
Lusk's  operation  for  carcinoma  of  rectiuu, 

vi.  630 
Lussazione  congenital  delTanca,  ii.  529 
Lutein  cysts  of  ovar,y,  i.  847 

relation    of    chorion-epithelioma,   i. 
816 
of  hydatid  mole,  i.  816 
Luxatio  coxiv,  ii.  528 

pedis  sub  talo,  ii.  430 
Luxation  congenitale  de  la  handle,  ii.  529 
Lymph,  ii.  584 

circulation  of  brain,  iii.  152 
cysts  of  s])leon,  iii.  lOSO 
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Lymph 

Lymph,  plastic,  i.  350 

spaces  in  inflainmation,  i.  200 
supravaginal,  iv.  851 
Lymphadenectasis,  ii.  588 
Lymphadenitis,  ii.  608-610 

in  chancroid,  i.  668 
Lymphadenoma  of  stomach,  iii.  952,  956 
Lymphangeioma,  i.  769;  ii.  588,  605,  606 

cavernous,  i.  769 
Lymphangiectasis,  ii.  588,  605,  606 
Lymphangioma,  vi.  233 

of  thoracic  wall,  iii.  524 

of  tongue,  iii.  684 
Lymphangioplasty,  vi.  234 

for  elephantiasis,  vi.  797 

Handley's  method,  vi.  233,  234 
Lymphangitis,  ii.  587,  588 

complicating  varicose  veins,  v.  155 

etiology,  vi.  64,  65 

from  acute  inflammation  of  uterus,  v. 
462,  463 

in  chancroid,  i.  668 
treatment,  i.  673 
Lymphatic  abscess,  i.  281,  613 

constitution,  i.  610 

cysts  of  neck,  iii.  284,  318 

duct,  right,  wounds,  ii.  587 

enlargement  in  syphilis,  i.  691 

involvement  in  cancer,  i.  797 
of  breast  iii.  587 
of  tongue,  iii.  687 

leukemia,  i.  117 

nevus,  i.  769 

system,  anatomy,  ii.  584 
of  intestine,  vi.  508-512 
of  stomach,  iii.  826;  vi.  492-500 
surgery,  ii.  584;  vi.  233 
Lymphatics,  biliary,  vi.  501 

block  dissection,  in  radical  operation 
for  carcinoma  of  tongue,  vi.  411 

collar  of,  vi.  411 

gastro-epiploic,  vi.  503 

of  intestine,  vi.  508-512 

of  neck,  distribution,  vi.  412 

of  prostate,  iv.  376 

of  rectum,  iv.  112 

of  scalp,  iii.  18 

of  stomach,  iii.  826;  vi.  492-500 

splenic,  vi.  500 

subpyloric,  vi.  495,  500 

suprapancreatic,  vi.  500 

tuberculosis,  i.  658 

tumor-diseases,  i.  768 
Lymphatism,  i.  610 
Lymphedema,  ii.  588,  603;  vi.  233 
Lymphemia,  i.  129 
Lymph-nodes,  anatomy,  ii.  584 

carcinoma,  ii.  615 

diseases,  ii,  608 

in  inflammation,  part  played  by,  vi. 
24 

inflammation,  ii.  608 

regeneration,  i.  397 

sarcoma,  ii.  614 
Lymphocytes,  i.  125 


Maculo-papulo-pustular 
Lymphocytes  in  granulation  tissue,  i.  366 

in  inflammation,  i.  202 
Lymphocytosis,  i.  129 

absolute,  i.  118,  129 

in  chloroma,  i.  135 

in  malignant  disease,  i.  139 

in  trypanosomiasis,  i.  142 

relative,  i.  129 
Lymphoid  tissue,  inflammation,  i.  210 
Lymphoma,     cervical,     operations    for, 
local  anesthesia  in,  v.  1066 

malignant,  of  neck,  iii.  320 

of  tonsils,  iii.  455 
Lymphoprotease,  vi.  26 
Lymphorrhagia,  ii.  588 
Lymphorrhea,  ii.  588 
Lymphosarcoma,  i.  749 

of  nasopharynx,  iii.  445 

of  neck,  iii.  320 

of  rectum,  iv.  157 

of  spinal  cord,  pathology,  ii.  679 

of  vertebr£E,  pathology,  ii.  679 
Lymphovenous  septicemia  in  laryngec- 
tomy, vi.  370 
Lymph-scrotum,  ii.  589,  602 
Lymph-varix,  ii.  605 
Lymph-vessels,  anatomy,  ii.  584 

diseases,  ii.  587 

inflammation,  ii.  587 

injuries,  ii.  585 

obstruction,  ii.  588,  589 

of  neck,  chronic  hyperplastic  enlarge- 
ment, iii.  303 
diseases,  iii.  298 

topography,  iii.  298 

tumors,  iii.  320 
Lysins,  i.  171 
Lysol,  v.  594 
Lyssa,  i.  530 


MacClure's  method  of  sterilizing  cat- 
gut, V.  600 
MacKenty's  operation  for  collapsed  ala 

nasi,  vi.  361,  362 
Macewen's   method   of   compression   of 
abdominal  aorta,  v.  189 
of  supracondyloid  osteotomy,  v.  751 
operation  for  aneurism,  v.  251 
Mackenrodt's  operation  for  retroversion 
of  uterus,  v.  511 
for  urethrovesicovaginal  fistula,  v. 

452 
for  vesicovaginal  fistula,  v.  452 
Mackenzie's  tonsillotome,  iii.  453 
Macrocheilia,  i.  769;  ii.  607;  iii.  634 
Macrodactylia,  ii.  606 
Macroglossia,  i.  769;  ii.  606;  iii.  681,  682 
Macromelia,  ii.  589,  606 
Macrophages,  vi.  19 
Macropodia,  ii.  606 
Macrostoma,  iii.  614 
Macular  syphilid,  i.  694 
Maculopapular  syphilid,  i.  693 
Maculo-papulo-pustular  syphilid,  i.  695 
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Madelung 

Madelung's  spontaneous  dislocation  of 

wrist,  ii.  542 
Madura  foot,  iv.  1125-1129 
Magenblase,  vi.  1009 
Magnesite  splint,  vi.  897 
Magnesium    sulphate    in    acute    endo- 
metritis, vi.  819 
in  tetanus,  i.  499 
Main  bote,  ii.  571 

en  griffe  in  ulnar  paralysis,  i.  741 

palme,  ii.  572 
Main-en-trident,  ii.  55 
Maitland's  operation  for  removing  gland 

of  neck  in  cancer  of  tongue,  iii.  694 
Mai  de  Pott,  ii.  469 

des  aviateurs,  vi.  945 

vertebral,  ii.  469 
Malar  bone,  fractures,  ii.  145,  146 
Malarial  fever,  i.  139,  140 

complicating   tropical    surgery,    iv. 

1081 
septicemia  and,  i.  547 

hematozoa,  i.  139 

spleen,  iii.  1085 
Maldescended  testicle,  hernia  associated 

with,  vi.  589 
Malgaigne,  i.  68 
Malgaigne's  method  of  excising  upper 

jaw,  V.  757 
Malle  di  Pott,  ii.  469 
Mallein,  i.  512 

test  for  glanders,  vi.  75 
Mallet-finger,  ii.  570 
Malleus  humidus,  i.  512 

short  process,  iv.  798 
Malo  di  Bover,  ii.  347 
Mal-perforant,  i.  304-306 
Malpighi,  i.  36 
Malpractice,  v.  1186-1192 
Malta  fever,  bacteriology  of  blood,  i.  120 
Malum  coxae  senile,  ii.  295 

Pottii,  ii.  469 

senile,  ii.  307 
Mamellone,  iii.  368 
Mammte  crratica?,  iii.  565 
Mammar,y  artery,  internal,  ligation  of,  v. 
686,  687 
surgical  anatomy,  v.  19 

gland.     See  Breast. 

vessels,  internal,  injury  to,  in  pericar- 
dicentesis,  v.  30 
Mammitis,  suppurating  posttyphoid,  vi. 

997 
Mano  torto,  ii.  571 
Manson's  treatment  of  tropical  abscess 

of  liver,  iv.  1117 
Manubrium,  vaulting  of,  in  hjq^ertrophj^ 

of  thymus  gland,  vi.  327 
Marasmic  sinus  thrombosis,  primarv,  iii. 

126 
March,  medical  service  on,  in  armv,  iv. 

958 
Marcy's     operation    for    inversion     of 

uterus,  v.  517 
Marclli's  artificial  hand,  vi.  918 


Mayo 

Marginal  abscess,  i.  255 
Margination  of  leukocytes  in  inflamma- 
tion, i.  192 
Marie's  disease,  ii.  355 
Marital  history  in  gynecologic  examina- 
tion, v.  357 
Marjolin's  ulcer,  i.  297,  310;  ii.  631,  632 
Markschicht,  \\.  274 
Marmorek's  serum  in  puerperal  sepsis, 

V.  1130 
Marro's   operation   for    constantly   dis- 
charging colostomy  wound,  vi.  533 
Marrow,  yellow,  of  adult  life,  ii.  18 
Martin's  elastic  bandages,  i.  253,  254 

nasal  bridge,  iii.  405 
Mask,  gauze,  v.  635 

Skinner's,    for    administering    chloro- 
form, V.  1024 
Masked  fractures,  ii.  141 
Mason's    operation    on    cicatricial    de- 
formity of  chin  and  neck,  v.  903 
Massage  of  heart,  v.  81 
Mast_ cells,  i.  124,  125 
Mastication,  noisy,  iii.  653 
Mastitis,  iii.  572-575 
carcinomatosa,  iii.  594 
cystic,  chronic,  iii.  568;  vi.  402 

treatment,  iii.  570 
of  male  breast,  iii.  610,  619 
suppurative,  i.  265 
Mastodynia,  iii.  572 
Mastoid  antrum,  iv.  799 
cells,  iv.  799 

group  of  glands,  topography,  iii.  299 
operation,  iv.  826-840 
process,  diseases,  iv.  822 
teeth  in  horses,  i.  834 
Mastoiditis,  acute,  iv.  822-826 

chronic   purulent,    mastoid   operation 
for,  iv.  832 
Matas'   intrasaccular  method   of  endo- 
aneurismorrhaphj',  v.  276 
operation  for  aneurism,  v.  268 
point  in  pericardicentesis,  v.  29 
Maternal  syphilis,  influence  on  fetus,  i. 

720 
Mathieu's  tonsillotome,  iii.  453 
Maury  (F.),  i.  62 

Maxillary    ner^•e,     inferior,     Kronlein's 
intrabuccal    method    of    ex- 
posing, ii.  70S 
temporal  method  of  exposing,  ii. 
709 
second   and    third    divisions,    ex- 
posing, ii.  709 
superior,  exposure  and  division,  at 
foramen  rotundum,  in  trigeminal 
neuralgia,  ii.  702 
sinus,  anatomy,  iii.  401 
diseases,  iii.  423-428 
Maydl's  method  of  jejunostomy  in  can- 
cer of  stomach,  iii.  943 
Mayo's  dissecting  scissors,  iii.  306 

method  of  intestinal  anastomosis,  vi. 
535 
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Mayo 

Mayo's  operation  for  bunion,  vi.  904 
for  chronic  ulcer  of  stomach,  vi.  481 
for  umbilical  hernia,  iv.  88 
for  varicose  veins,  v.  161 
McBurney's  incision,  iii.  707 

method    of   duodenocholedochotomy, 

iii.  1025 
muscle-splitting  principle  in  explora- 
tory pericardiotomy,  v.  63 
point  in  appendicitis,  iv.  733;  vi.  541, 
542  M3 
McClellan  (George),  i.  62 
McDowell,  i.  58 
McGraw's    elastic    ligature,     intestinal 

anastomosis  by,  iv.  718 
McReynold's  operation  for  ptygerium, 

iv.  889 
Measles,  surgery  of,  v.  1134 
Meatal  chancre,  i.  683 
Meatotomy    in     organic     stricture     of 
urethra,  iv.  550 
local  anesthesia  in,  v.  1077 
Meatus  urinarius,  iv.  473 
Mechanical  arteriosclerosis,  v.  93 
Meckel's  diverticulum,  iv.  687,  672 
development,  iv.  672 
inflammation,  appendicitis  and,  dif- 
ferentiation, iv.  769 
intestinal  obstruction  by,  iv.  658 
strangulation,  iv.  6.58 
Median  accessory  thyroids,  vi.  329 
nerve,  ii.  743 
injuries,  ii.  743 
paralysis,  ii.  743 
Mediastinal  thoracotomy,  iii.  555-559 
Mediastinitis,  iii.  547 
Mediastinopericarditis,  v.  36 
Mediastinotomia  collaris,  vi.  463 
Mediastinotomy,  cervical,  iii.  816,  817 

dorsal,  iii.  818 
Mediastinum,  abscess,  i.  267;  iii.  547 
tuberculous,  i.  284 
anterior,  surgical  anatomy,  v.  20 
dermoid,  vi.  394 
emphysema,  iii.  546;  vi.  378 
surgical  diseases,  iii.  546-548 
Medical  corps,  appointments  to,  vi.  734 
officers,  education  and  training,  vi.  736 

pay  and  emoluments,  vi.  741 
Reserve  Corps,  vi.  740 
school,  army,  vi.  737 
service  in  war,  vi.  743 
Mediocarpal  joint,  dislocations,  ii.  413 
Megacolon,  iv.  69.5;  vi.  529 
Megaloblast,  i.  123 
Megalocephaly,  iii.  45 
Megalocytes,  i.  122 
Megalocytosis,  i.  122 
Megalopenis,  iv.  484 
Meibomian  cysts,  removal,  iv.  911 
Melanemia,  i.  120 
Melanin,  i.  755 
Melanism,  i.  754 
Melanocarcinoma,  i.  759 
Melanogen,  i.  755 


Mercuric 

Melanoma,  i.  754-759;  ii.  641 

of  rectum,  iv.  158 
Melanosarcoma  in  horses,  i.  759 

of  labia,  i.  758 
Melanosis,  i.  754 
Melon-seed  bodies,  i.  658 
Meloplasty,  v.  882 
Membrana  tympani,  injuries,  iv.  813 
Menge's  pessary,  vi.  807 
Meningeal  apoplexy,  iii.  132,  199 
artery,  middle,  iii.  105 

extracranial    determination,     iii. 

172 
ligation  of,  v.  680-682 

in  removal  of  Gasserian  gang- 
lion, V.  969 
tumors,  cerebral,  iii.  148 
vessels,  cerebral,  injuries,  iii.  132 
Meninges,  cerebral,  iii.  101 
Meningism    after    subarachnoid    anes- 
thesia, V.  1092 
Meningitis,   cerebral,   abscess    of    braia 
and,  differentiation,  iii.  179 
secondary  to  neighboring  disease,  iii. 
139,  140 
cerebrospinal,  infectious,  iii.  135,  137 
circumscribed  serous  tumors  of  spinal 

cord  and,  differentiation,  vi.  260 
complicating  otitis,  iv.  841,  842 
gummatous,  tumors  of  brain  and,  dif- 
ferentiation, iii.  229 
purulent,  in  typhoid  fever,  vi.  997 
serous,  cerebral,  iii.  139,  141 
spinal,  serous,  pathology,  ii.  661 
syphilitic,  cerebral,  iii.  144-146 
traumatic,  cerebral,  iii.  139 
tuberculous,  i.  650 
cerebral,  iii.  143,  144 
diagnosis,  i.  627 
Meningocele,  ii.  821;  iii.  108 

myelocystocele  and,  differentiation,  ii. 

823 
sacrococcygeal,  ii.  830 
spurious,  iii.  33,  34 
treatment,  ii.  824 
Meningomyelitis,  syphilitic,  i.  719 
Meningomyelocele,  ii.  822 
Menopause,  v.  356 

and  uterine  fibroids,  i.  775 
Menorrhagia  in  gynecologic  examination, 

V.  356 
Menstrual  history  in  gynecologic  exami- 
nation, V.  355 
Menstruation,  disturbances  of,  in  gyne- 
cologic examination,  v.  356 
vicarious,  iii.  412 
Mensuration,  abdominal,  in  gynecologic 

examination,  v.  362 
Mental  diseases  after  war,  vi.  775 

wounds,  i.  910 
Mephitic  gangrene,  primary,  i.  340,  526 
Mercurial  glossitis,  iii.  661 
ulcer  of  tongue,  iii.  676 
Mercurialism,  i.  730 
Mercuric  treatment  of  syphilis,  i.  726 
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Mercury 

Mercury,  acid  nitrate,  in  epithelioma,  vi. 
288,  239 
biclilorid  of,  v.  592 
biniodid  of,  v.  593 

Mesarteritis,  v.  85 

Mesenteric  artery,  embolism  of,  i.  448 
nodes,  tuberculosis,  ii.  610 
thrombosis,  i.  424 

after  abdominal  surgery,  iii.  724 
appendicitis  and,  differentiation,  iv. 
769 
vessels,  disorders  of  circulation  in,  iv. 
635 

Mesentericoparietal    fossa,    retroperito- 
neal hernia  in,  iv.  99 

Mesenteriolum,  iv.  730 

Mesentery,  gumma,  iii.  760 
lipoma,  iii.  757 
surgery,  iv.  633-639 

Meso-appendix,  iv.  730 

Mesocolic    band,    relations,    to    gastro- 
enterostomy, vi.  491 
fossa,  retroperitoneal  hernia  in,  iv.  99 

Mesocolon,  inflammation,  iv.  700,  701 

Mesogastrium,  iii.  966 

Mesonephros,  i.  869 

Mesophlebitis,  v.  85 

Mesothelioma  of  thyroid,  vi.  333 

Metabolic  disturbances  of  infections,  i. 
158 

Metabolism,  calcium,  parathyroid  bod- 
ies and,  relation,  vi.  346,  347 

Metacarpal  bones,  excision,  v.  768 
fractures,  ii.  214-216  _ 

Metacarpophalangeal     joints,     disloca- 
tions, ii.  414 

Metal  splints  in  fractures,  ii.  122 

sutures   for  fixation   of  fragments  in 
simple  fractures,  ii.  126 

Metallic  substances,  effect  on  tissues,  i. 
383 

Metatarsal  bones,  dislocations,  ii.  433 
excision,  v.  774 
fractures,  ii.  279,  280 

Metatarsalgia,  ii.  561,  562 

Metatarsophalangeal  joint,  first,  excision 
of,  v._  789 

Meteorism     after    abdominal     surgery, 
treatment,  vi.  436 

Methemoglobinemia,  i.  115 

Metritis,  v.  460 

acute,  V.  461;  vi.  812-819 
chronic,  v.  469;  vi.  827,  828 
curettage  in,  v.  470 
gonorrheal,  iv.  532 

Metrorrhagia   in   gynecologic   examina- 
tion, V.  356 

Meyer's    apparatus    for    operations    on 
thorax,  vi.  959-965 
incision  for  removal  of  spleen,  vi.  426 

Mice,  joint,  ii.  296,  371;  vi.  199 

Michel's  clamp,  i.  886,  887 
metal  clips,  v.  647 

suture  clamp  for  tonsillar  hemorrhage, 
vi.  361 


Mole 

Michel's  suture  extractor,  vi.  361 

Microblast,  i.  123 

Microcephalic  idiocy,  operations  for,  ii. 

808 
Micrococcus  gonorrhoea,  i.  234 

tetragenus,  i.  237 
Microcytes,  i.  122 
Microcytosis,  i.  122 
Micromastia,  iii.  565 
Micropenis,  iv.  483,  484 
Microstoma,  iii.  614 
Microtia,  iv.  804 
Middle  ear,  tuberculosis,  i.  660 

meningeal  arterv,  iii.  105 
Mid-gut,  iii.  966 
Migrating  abscess,  i.  613 
Mikulicz's  cell,  vi.  355 

drain,  iii.  716 

intraperitoneal  injections,  i.  219 

method  of    cholecvstenterostomv,  iii. 
1029 
of    excising    astragalus    and   calca- 
neum,  v.  773 

operation  for  aneurism,  v.  264 
for  goiter,  vi.  339 
for  prolapse  of  rectum,  iv.  139 

set  of  instruments  for  esophagoscopy, 
iii.  787 

treatment  of  cardiospasm,  iii.  804 
of  tuberculosis  of  cecum,  iv.  709 
Mikulicz-Stoerk  tonsil  hemostat,  iii.  454 
Miles'  operation  for  rectal  cancer,  vi.  631 
Miliary  abscess,  i.  532 

tuberculosis  of  skin,  i.  639 
Military  surgery,  iv.  946-1017;  vi.  730- 

747 
Militia,  organized,  vi.  734 
Milium,  ii.  616,  617 
Milk  abscess,  i.  255 

fistula,  iii.  575 

in  internal  hemorrhage,  v.  205 

line,  iii.  565 
Milk-leg    from    acute    inflammation    of 

uterus,  V.  462,  463 
Milligan's  method  of  dividing  auditory 

nerve,  v.  966 
Mills,  accidents  in,  first  aid,  v.  925 

peculiarities,  v.  929 
Mill-wheel  bruit  in  wounds  of  heart,  v.  55 
Milton's  method  of  anterior  mediastinal 

thoracotomy,  iii.  55(3 
Milzbrand,  i.  503 
Mimic  tic,  ii.  729 
Miners'  elbow,  ii.  466 
Mines,  accidents  in,  v.  915 
first  aid,  y.  925 
])eculiaritios,  v.  929 
Mintz's  method  of  pericardiotomy,  v.  34 
Alirault's  operation  for  hare-lip,  iii.  617 
Misplaced  testicle,  iv.  592 

Bevan's  operation,  iv.  594 
Moenckeberg  tvpe  of  arteriosclerosis,  v. 

91 
Mole,  i.  756;  ii.  633 

electric  desiccation  for,  vi.  137 
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Mole 

Mole,  hairv,  i.  757 

hydatid;  i.  814,  815,  816,  818 

of  breast,  iii.  576 
Molluscum  contagiosum,  ii.  617,  618 

fibrosum,  i.  762 
Momburg's  method  of  obtaining  ischemia 

of  lower  or  infra-umbilical  half  of  body 

by  circular  elastic  constriction,  v.  189 
Montgomery's    method    of    shortening 
round  ligaments  for  retroversion  of 
uterus,  V.  509 

operation  for  inversion  of  uterus,  v. 
517 
for  posterior   colpocele   and   recto- 
cele,  V.  438 

tubercles,  iii.  564 
Moore-Corradi  operation  for  aneurism, 

V.  251 
Mooren's  method  of  ripening  cataract,  iv. 

873 
Moore's  operation  for  aneurism,  v.  251 
Morbus  coxa,  ii.  317 
Morcellement  in  fibroids  of  uterus,  v.  529 

of  kidney,  iv.  260 
Moreau's    method    of    excising    elbow- 
joint,  V.  780 
Moreschi's  operation  for  varicose  ulcers, 

V.  159  _ 
Morgagni,  i.  40 

columns,  iv.  113 
Morphin-eucain  and  salt  solution  in  teta- 
nus, i.  498 
Morrison's  partial  gastrectomy,  iii.  931 
Mortification.     See  Gangrene. 
Morton  (W.  T.  G.),  i.  61 
Morton's  disease,  ii.  561 
Morve,  i.  512 

Moseley's  tonsil  snare,  iii.  454 
Mosetig-Moorhof     method     of     aseptic 

bone-cavity  filling,  v.  743 
Mosetig's  method  of  closing  cavities  in 

bone  from  abscess,  ii.  43 
Moskowicz  and  Tandler's  method  of  re- 
moving tumors  of  hypophysis,  vi.  301 
Moskowicz's  hyperemia  test  in  amputa- 
tion, V.  97 

method  for  testing  collateral  circula- 
tion, vi.  55 
Motais'  operation  for  ptosis,  iv.  915 
Mother  cells,  i.  209 

Motor-car  injuries,  peculiarities,  v.  927 
Mott,  i.  57 
Mott's  method   of   ligating   innominate 

artery,  v.  668 
Mouse  cancer,  eosin  and  selenium  in,  vi. 

143 
Mouth,  asepsis,  iii.  615 

care  of,  before  anesthesia,  v.  1011 

development,  iii.  615 

examination,  iii.  615 

operations,  blood-pressure,  i.  100 

surgery,  iii.  614;  vi.  411 

wound,  i.  899 
Movable  bodies  in  joints,  ii.  371 

joints,  formation,  in  ankylosis,  ii.  370 


Muscles 

Movable  kidney,  iv.  204-207;  vi.  658,  659 
appendicitis  and,  differentiation,  iv. 
770 
liver,  iii.  970 
spleen,  iii.  1073,  1075 
Movement  de  roulis  in  adhesive  pericar- 
ditis, V.  37 
Moynihan's  method  of  gastoplication,  iii. 
947 
of  sterilizing  catgut,  v.  599 
Mucocele  of  antrum  of  Highmore,  iii.  427 
Muco-pus,  i.  239 

Mucous  patches,  syphilitic,  i.  697,  706 
Mules'  method  of  evisceration  of  eyeball, . 

iv.  903 
Midler  and  Konig's  method  of  closing 

cranial  defects,  iii.  258 
Multiple  operations,  v.  647 
Mummification,  i.  317 

definition,  i.  312 
Mumps,  iii.  323;  v.  1134 
Munro's  point  in  appendicitis,  iv.  733 
Murder,    surgeon's   observations   in,    v. 

1230 
Murmur  in  aneurism,  v.  236 
Murphy's    button   in    cholecystenteros- 
tomy,  iii.  1030 
differential  diagnostic  signs,  vi.  547 
formalin-glycerin  solution  in  tubercu- 
losis, vi.  97,  98 
invagination      method      of      arterior- 

rhaphy,  v.  129 
leg-corset  in  varicose  ulcer,  vi.  50,  51 
method    of    interposition    of    fascia, 
muscle,  and  connective  tissue  in 
ankylosis,  vi.  902 
of  treatment  of  empyema  of  chest, 
vi.  381 
of  peritonitis,  iii.  775 
Murphy-Shoemaker  ligating  forceps,  vi. 

896 
Muscle-herniiT  of  abdominal  wall,  vi.  449 
Muscles,  abdominal,  defects,  congenital, 
vi.  4.50 
actinomycosis,  ii.  442 
atrophy,  ii.  435 

chronic  synovitis  from,  ii.  301 
in  diseases  of  joints,  ii.  297 
in  fractures,  ii.  130 
ischemic,  ii.  436 
treatment,  ii.  437 
contusions,  i.  914 
degenerations,  ii.  435 
diseases,  ii.  435 
gumma,  ii.  441 

hernia,  true,  treatment,  ii.  448 
hydatid  cysts,  ii.  442,  443 
injuries,  ii.  444 

moving  scapula  and  arm,  ii.  734 
posterior,  operations,  for  wry-neck,  iii. 

290 
pseudohernia,  ii.  445 
reaction  of  degeneration,  ii.  435 
rupture,  ii.  445,  446 
striated,  repair,  i.  389 


1128 


GENERAL    INDEX 


Muscles 

Muscles,  surgery,  ii.  435;  vi.  212 
syphilis,  i.  712;  ii.  441 
tuberculosis,  i.  657;  ii.  439 
tumors,  ii.  443,  444 
unstriated,  repair,  i.  390 
Muscular  action  as  cause  of  dislocations, 
ii.  378 
fractures  by,  ii.  82 
bundle  of  His,  v.  47 
ruptures  of  abdominal  wall,  iii.  73G; 

vi.  449 
spasm,  reflex,  in  tuberculosis  of  ankle, 
ii._  348 
of  hip,  ii.  318 
of  joints,  ii.  312 
of  knee,  ii.  335 
system,  effects  of  multii^le  injuries  on, 
V.  940  _ 
in  shock,  i.  930 
surgical  physiology,  i.  90 
tension,   increased,   to  secure  physio- 
logic rest  in  region  of  inflammations, 
i.  92 
tissue,  repair,  i.  389 
tone,  i.  90,  91 
Musculature  of  rectum,  iv.  113 
Musculospiral  nerve,  division,  treatment, 
'      vi.  249 
injuries,  ii.  739 
paralysis,  ii.  739,  740 
Mutter  (T.),  i.  62 
Myasthenia    gravis,    parathyroids    and, 

relation,  vi.  351 
Mycetoma,  iv.  1125-1129 
Myelemia,  i.  130 

in  malignant  disease,  i.  139 
Myelitis,  bed-sores  after,  i.  336 

tumor  of  spinal  cord  and,  differenti- 
ation, vi.  260 
]\Iyelocystocele,  ii.  822 

meningocele    and,    differentiation,    ii. 

823 
treatment,  ii.  824,  825 
Myelocystomeningocele,  ii.  822 
Myelocji;es,  i.  124,  125 
Myelocytosis,  i.  130 
Myeloma,  i.  747,  748 
of  bone,  ii.  71 
of  cranial  bones,  iii.  58 
of  spinal  cord,  pathology,  ii.  679,  681 
of  spine,  ii.  834 

pathology,  ii.  679,  681 
Myelomeningocele,  ii.  821,  822,  824 
Myelosarcoma  of  spinal  cord,  pathologv, 
ii.  681 
of  vertebra,  pathology,  ii.  681 
Myelosyphiloses,  i.  720 
Myocardium,  tuberculosis,  i.  649 

wounds  of,  causes  of  sudden  arrest  of 
heart  action  in,  v.  48 
Myofibroma  of  retroperitoneal  space,  iii. 

759 
Myoma,  i.  783 

of  abdominal  wall,  iii.  731 
of  rectum  and  anus,  iv.  154 


Neck 
Myoma  of  spinal  cord,  pathology,  ii.  679 
of  stomach,  iii.  952 
of  uterus,  i.  749,  771-780;  v.  517-530: 
vi.  850-854 
cysts  of  ovary  and,  differentiation, 
V.  569 
of  vertebra?,  pathology,  ii.  679 
Myomectomy,  v.  529 
Myorrhaphy  in  rupture  of  muscles,  ii. 

446 
Myosarcoma  of  stomach,  iii.  927 
Myositis,  ii.  438,  439,  441 

ossificans  traumatica  after  wounds,  i. 
909  _ 
.r-rays  in,  vi.  1012 
syphilitic,  i.  712 
Myxedema,  iii.  342 

from  removal  of  thvroid  gland,  vi.  113 
Myxoma,  i.  783 

intracanalicular,  of  breast,  iii.  578,  579 

of  brain,  iii.  221 

of  nasopharynx,  iii.  444 

of  spinal  cord,  patholog}',  ii.  679 

of  umbilicus,  iii.  736 

of  vertebra^,  pathology,  ii.  679 

pseudo-,  of  peritoneum,  vi.  453 


Naboth,  ovules  of,  v.  465 
Nack,  vi.  317 
Najvus.     See  Nevus. 
Nails,  changes  in,  after  division  of  nerves, 
ii.  717 
diseases,  ii.  650-652 
in  treatment  of  simple  fractures,  vi. 

176 
ingrowing,  i.  309 
Narath's  operation  for  varicose  veins,  v. 

161 
Xares,  syphilis,  i.  708 
Nasal  cavity,  diseases,  iii.  411 
wounds,  i.  900 
poljTJS,  ii.  67 

splint,  Cobb's,  Eisendrath's  modifica- 
tion, ii.  144 
Nasopharynx,  diseases,  iii.  439-459 

gaining  access  to,  v.  759,  760 
Nastin  in  leprosy,  vi.  789 
Nausea  and  vomiting  after  operation,  iii. 

722;  V.  650 
Naval  surgery,  iv.  1018-1074;  vi.  748- 

787 
Neck,  abscess,  iii.  291;  vi.  320 
deep,  i.  261,  262 
ligneous,  iii.  297 
actinomycosis,  iii.  307 
adenitis,  acute,  iii.  303 
tuberculous,  iii.  303 
adenophlegmon,  iii.  291 
air  tumor,  vi.  317 
anatomic  consideratit)ns,  iii.  277:  vi. 

317 
blastomycosis,  iii.  307 
block  dissection,  iii.  330 
blood-cysts,  iii.  2S4 
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Neck 

Neck,  blood-vessels,  wounds,  iii.  310 
branchial  dermoids,  iii.  284 
carcinoma,  iii.  321;  vi.  319 
cellular  spaces,  vi.  317 
cellulitis,  iii.  291 

Andrews'  operation,  iii.  294 
compartments,  vi.  317 
contusions,  i.  916;  iii.  309 
cysts,  branchial,  iii.  284 

bursal,  iii.  319 

congenital,  iii.  317 

echinococcus,  iii.  318 

embryology,  iii.  277 

embryonal,  iii.  277;  vi.  317 

hemorrhagic,  iii.  319 

lymphatic,  iii.  284,  318 
elephantiasis  neuromatosa  congenita, 

iii.  307 
embryology,  iii.  277 
fascia,  vi.  317 
fibroma  molluscum,  iii.  307 
fistula,  iii.  277;  vi.  317 

branchial,  iii.  277,  281,  282 

median,  iii.  283 
glands,  descending  group,  topographv, 
iii.  300 

diseases,  iii.  298 
gunshot  wounds,  iv.  1004 
hemorrhages,  secondary,  iii.  312 
hydrocele,  i.  769 ;_  iii.  318 
hygroma,  congenital,  iii.  284 
injuries,  vi.  319 
ligneous  phlegmon,  i.  262,  263 
lipoma,  iii.  320 
lymphatic  collar,  vi.  411 
lymphatics,  distribution  of,  vi.  412 
lymph-nodes,  chronic  hyperplastic  en- 
largement, iii.  303 

diseases,  iii.  298 

topography,  iii.  298 

tumors,  iii.  320 
lymphoma,  malignant,  iii.  320 
lymphosarcoma,  iii.  320 
nerves,  injuries,  iii.  313 
neuroma,  pampiniform,  iii.  307 
of  bladder,  contracture,  vi.  674,  675 
operations,  iii.  328-333 

blood-pressure,  i.  101 

Doyen's  method  of  enucleation  with 
scissors,  vi.  323 

Kocher's  incisions,  vi.  322 

Kilttner's    musculocutaneous    flap, 
vi.  324,  325 

local  anesthesia  in,  v.  1066 

Quervain's   musculocutaneous  flap, 
vi.  324,  325 

shock  in,  vi.  413 

technic,  vi.  322 
pigmental  nerve  naevus,  iii.  307 
pneumatocele,  vi.  317 
retro-auricular  glands,  topography,  iii. 

299 
sarcoma,  Hodgkin's  disease  and,  rela- 
tion, vi.  322 
scrofulous  abscess,  i.  283 


Nerve 
Neck,  suppurative  processes,  iii.  291,  293; 
vi.  320 
surgery,  iii.  277;  vi.  317 
tuberculous  abscess,  i.  283 

glands,  iii.  303,  304 
tumors,  iii.  317;  vi.  322 

removal,  blood-pressure,  i.  101 
wounds,  vi.  319 

of  veins,  treatment,  vi.  319 
Necrobiosis,  definition,  i.  312 
Necropsy  tubercles,  vi.  99 
Necrosis,  definition,  i.  312 

fat,  in  diagnosis  of  diseases  of  pancreas, 

iii.  1039 
maxillary,  iii.  644 
neurotic,  i.  335 
of  bone,  ii.  26,  27 

aseptic  bone-cavity  filling  in,  v.  744 
of  breast,  iii.  572 

progressive,  of  costal  cartilages,  vi.  379 
Needles,  v.  605 
Needling  in  aneurism,  v.  251 
Negligence  of  surgeon  in  malpractice,  v. 

1186 
Negri  bodies,  i.  533 
Nelaton,  i.  68 

Nelaton's    method    of    excising    elbow- 
joint,  V.  779 
shoulder-joint,  v.  776 
upper  jaw,  v.  754 
of  rhinoplastjr,  v.  907 
operation  for  subtotal  loss  of  nose,  v. 

909 
position  in  hemorrhage,  v.  196 
Neomorphs,  i.  806 
Nephralgia,  iv.  239 
Nephrectasis,  iv.  219 
Nephrectomy,  iv.  258 

partial,  iv.  260 
Nephritis,  acute  suppurative,  vi.  649 
chronic,   tumos  of  brain  and,  differ- 
entiation, iii.  230 
eclampsia  from,  vi.  659 
Fischer's  solution  in,  vi.  660 
in  scarlet  fever,  v.  li33 
phenolsulphonephthalein  test,  vi.  635 
Nephrolithotomy,  iv.  258 
Nephropexy,  iii.  208,  256 
Nephrorrhaphy,  iv.  208 
Nephrotomy,  iv.  257 

by  silver  wire,  vi.  661-663 
in  eclampsia,  vi.  1002 
Nephro-ureterectomy,  iv.  263 
Nerve,  acoustic,  neurofibroma  of,   divi- 
sion of  auditory  nerve  for,  v.  993 
anastomosis,  ii.  751 

in  facial  paralysis,  vi.  249 
atrophy,  optic,  as  symptom  of  tumor 

of  brain,  iv.  940 
auditory.     See  Auditory  nerve. 
circumflex,  injuries,  ii.  738 
degeneration     following     endoneural 

anesthesia,  v.  1056 
eighth.     See  Auditory  nerve. 
facial,  injuries  and  diseases,  ii.  723 
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Nerve,  fifth.     See  Trigeminal  nerve. 
hypoglossal.     See  Hypoglossal  nerve. 
lepros}',  iv.  1091 
median.     See  Median  nerve. 
musculospiral,  division,  treatment,  vi. 
249 

injuries,  ii.  739 

paralysis,  ii.  739,  740 
nevus,  pigmental,  of  neck,  iii.  307 
osteoma,  iii.  419 
peroneal,  injuries,  ii.  744 
phrenic,  injuries,  ii.  731;  iii.  313 
pneumogastric.       See    Pneumogastric 

nerve. 
popliteal,  external,  injuries,  ii.  744 
pressure,  local  anesthesia  from,  v.  1049 
recurrent  laryngeal,  injuries  and  dis- 
eases, ii.  732 
in  goiter,  iii.  366 
sciatic,  injuries,  ii.  744 
supply  of  breast,  iii.  565 
suprascapular,  injuries,  ii.  739 
sympathetic,  cervical,  ii.  744 

disturbances,  in  goiter,  iii.  367 
thoracic,  injuries,  ii.  739 
trigeminal.     See  Trigeminal  nerve. 
ulnar.     See  Ulnar  nerve. 
Nerve-cells,  structure,  ii.  686 
Nerve-fiber,  structure,  ii.  686 
Nerve-roots,     posterior,     division,     for 
pain,  vi.  262 

operations  on,  for  intractable  neu- 
ralgia, ii.  849,  850 
spinal,  posterior,  resection,  for  spastic 

paralysis  and  athetosis,  vi.  262,  263, 

265 
Nerves,  anastomosis,  ii.  751 

in  facial  paralysis,  vi.  249 
blocking  of,  i.  935 

in  amputations,  v.  802,  1056 
cervical,  injuries  and  diseases,  ii.  730 

spasmodic  torticollis,  ii.  730 
compression,  ii.  720,  721 
contusions,  i.  915;  ii.  719-721 
degeneration,  i.  400;  ii.  688 
division,  ii.  715-719 
excitability,  ii.  687 
fibers,  injurv,  changes  in  ganglion  cells 

after,  i.  402 
fibroma,  pathology,  ii.  682 
grafting,  ii.  751 
impulses,  conduction,  ii.  687 
in  inflammation,  i.  207 
injuries,  ii.  715;  vi.  249 

in  dislocations,  ii.  380 

in  fractures,  ii.  101,  129 
intercostal,  injuries,  ii.  743 
laceration,  ii.  715 
loosening,  ii.  746 
of  neck,  injuries,  iii.  313 
of  prostate,  iv.  377 
of  scalp,  iii.  19 

affections,  iii.  29 
of  stomach,  iii.  826 
of  thyroid  gland,  iii.  338 


Neuralgia 

Nerves,  operations,  ii.  746 

for  wry-neck,  iii.  290 
optic,  tumors,  i.  765 
peripheral,  degeneration,  i.  399 

regeneration,  i.  399;  ii.  688 
phj^siologic  consideration,  ii.  687 
primitive  end-bulbs,  ii.  689 
puncture  wounds,  ii.  715 
regeneration,  i.  401;  ii.  688 
sarcoma,  pathology,  ii.  684 
spinal,  injuries,  in  wounds  of  neck,  iii. 

313 
stretching,  ii.  721,  722,  755 

in  sciatica,  ii.  711 
structure,  ii.  686 
surgery,  ii.  686;  vi.  244 
suture,  ii.  747;  vi.  253 
transplantation,  ii.  748 
tuberculosis,  i.  652 
tumors,  ii.  713 

pathology,  ii.  682 
vasomotor,  of  brain,  iii.  152 
wounds,  ii.  715 

in  naval  surgery,  vi.  773 
Nervous  diseases  after  war,  vi.  775 
wounds,  i.  910 

influence,  surgical  prognosis,  v.  623 
on  varicose  veins,  v.  152 
shock,  chronic,  ii.  779 
sj^stem,  action  of  tetanus  bacillus,  i.  478 

central,  repair,  i.  397 

effect  of  multiple  injuries  on,  v.  940 
of  tetanus  toxins  on,  i.  484 

Galen's  work,  i.  26 

lesions,  bed-sores  with,  i.  335 

surgical  disorders,  pathologj',  ii.  653 

syphilis,  i.  717 
theory  of  tetanus,  i.  482 
tissue,  regeneration,  after  injury,  i.  397 
Neumann's  operation  for  opening  vesti- 
bule, vi.  704,  705 
Neural  arthropathy,  ii.  354 
Neuralgia,  ii.  692;  vi.  244 
articular,  ii.  361 
cervicobrachial  ii.  738 
cervico-occipital,  ii.  730 
complicating  varicose  veins,  v.  156 
diagnosis,  ii.  694 
etiology,  ii.  692 
facial,  iii.  652 
intercostal,  ii.  743 
intractable,    operations    on    posterior 

nerve-roots  for,  ii.  849,  850 
of  fifth  nerve,  iii.  652 
of  scalp,  iii.  29 
pathology,  ii.  693 
postzoster,  of  scalp,  iii.  29 
symptoms,  ii.  693 
treatment,  ii.  694,  695 
trigeminal,  ii.  695-705 

pathogenesis  of,  v.  964 

recurrence     of,     after     remo^'al     of 
Gasserian  ganglion,  v.  97S 

removal  of  Gasserian  ganglion  for, 
V.  964 
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Neuralgia 

Neuralgia,  varieties,  ii.  692 
Neurastlienia,  postoperative,  vi.  438 

querulatoria,  vi.  257 

sexual,  vi.  673 

traumatic,  i.  920;  ii.  759-7S4;  vi.  254, 
257 
Neurasthenic  spine,  ii.  360,  361 
Neurectasis  in  sciatica,  ii.  711 
Neurectasy,  ii.  755 
Neurectomy,  ii.  755,  756 
Neurilemma,  ii.  686 
Neurin,  i.  229 
Neuritis,  ii.  689-692 

multiple,  tuberculous,  i.  652 

of  trigeminal  nerve,  ii.  723 

optic.     See  Choked  disk. 

syphilitic,  i.  720 
Neurofibroma,  i.  761;  ii.  713 

of  acoustic  nerve,  division  of  auditory 
nerve  for,  v.  993 

of  scalp,  iii.  37 
Neurofibromatosis,  i.  764;  ii.  713,  714 
Neurolysis,  ii.  746 
Neuroma,  i.  761,  763,  764,  767 

amputation,  ii.  713 
pathology,  ii.  684 

gangliocellulare  retroperitoneal,  iii.  760 

ganglionare,  pathology,  ii.  685 

pampiniform,  of  neck,  iii.  307 

pathology,  ii.  685 

plexiform,  ii.  714;  iii.  30 
Neuromimesi,  ii.  358 
Neuromimesis  of  joints,  ii.  358,  359 
Neurone,  ii.  686 
Neuroparalytic  ulcer,  i.  307 
Neuropathies,  pathologic  fractures  in,  ii. 

85 
Neuroplasty,  ii.  748 
Neurorrhaphy,  ii.  747-751;  vi.  253 
Neurosis,  fatigue,  ii.  760 

postoperative,  after  operations  on  gall- 
bladder and  biliary  ducts,  treatment, 
iii.  1033 

posttraumatic,  iii.  253 

traumatic,  ii.  759,  779;  vi.  254 
Neurotic  gangrene,  vi.  54 

necrosis,  i.  335 
Neurotomy,  ii.  755 
Neutrophiles,  polynuclear,  i.  125 
Nevus,  ii.  632-634 

cavernous,  i.  768 

lymphatic,  i.  769 

nerve,  pigmental,  of  neck,  iii.  307 

of  abdominal  wall,  iii.  728 

of  breast,  iii.  575 

of  gums,  iii.  642 

of  lips,  iii.  633 

of  scalp,  treatment,  iii.  29 
vascular,  iii.  27 

of  tongue,  iii.  684 

pilosus,  i.  756 

simple,  i.  768 

spilus,  i.  756 

treatment,  vi.  237 

vascular,  electric  desiccation  for,  vi.  138 


Nose 

Newborn,  injuries  of  cranium,  iii.  90,  91, 
94,  95 
intracranial  hemorrhage,  iii.  96,  99 
Newman's  treatment  of  prolapse  of  rec- 
tum, iv.  137 
Nicholas  le  Cat,  i.  40 
Nicholas'  treatment  of  osteomyelitis  of 

tibia,  V.  737 
Nicolodoni  method  of  tendon  transplan- 
tation, ii.  518 
Nietert's  bruit  in  wounds  of  heart,  v.  55 
Nigritie  de  la  langue,  iii.  672 
Nipple,  absence,  iii.  566 
and  areola,  tumors,  iii.  571 
diseases,  iii.  570 
eczema,  iii.  571 
inflammation,  iii.  570 
inverted,  iii.  570 

Paget's  disease,  ii.  644,  645;  iii.  592 
retraction,  iii.  570 
structure,  iii.  564 
supernumerary,  iii.  566 
Nitrogen  in  urine,  estimation,  iv.  171 
Nitrous  oxid  anesthesia,  v.   1034-1038, 
1041;  vi.  950 
oxid-ether-chloroform    anesthesia,    v. 
1042 
Nitze's  cystoscope,  iv.  282 
Noble's  anastomat,  vi.  536 

Baldwin's  modification,  vi.  536 
modification  of  Emmet's  operation  for 
posterior  colpocele  and  rectocele,  v. 
435 
Nocardia,  i.  518 

Noci-association,  vi.  150,  158,  159 
Nociceptors,  vi.  159 
Noci-perception,  vi.  159 
Nodosity  of  joints,  ii.  307 
Nodular  leprosy,  iv.  1089 
Noesske's  vacuum  treatment  of  gangrene, 

vi.  56 
Noguchi's  reaction  in  syphilis,  vi.  106 
Noisy  mastication,  iii.  (353 
Noli  me  tangere,  i.  303 
Noma,  i.  331,  344-346;  iii.  634 
Normoblast,  i.  123 
Norris  (George  W.),  i.  62 
Nose,  accessory  sinuses,  iii.  399,  401;  vi. 
354 
diseases,  iii.  422;  vi.  354 

skiagraphy  in  diagnosing,  iii. 
4.58  _ 
examination,  iii.  402 
inflammation,  acute,  iii.  422 
anatomy,  iii.  399 
angioma,  iii.  419 
carcinoma,  iii.  422 
chondroma,  iii.  419 
cystoma,  iii.  418 
cysts,  iii.  417 

deformities,  iii.  404-406;  vi.  354 
diseases,  iii.  411;  vi.  354 

x-rays  in,  vi.  1012 
drainage,  in  operations  for  removal  of 
tumors  of  hypophysis,  vi.  308 
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Nose,  emphysema,  after  fracture,  iii.  421 

fibroma,  iii.  418 

foreign  bodies,  iii.  413 

fractures,  ii.  141-143;  iii.  404,  420 
emphysema  after,  iii.  421 

injuries,  iii.  420 

papilloma,  iii.  418 

parasites,  iii.  414 

plastic  surgery,  v.  904-914 

polypus,  iii.  417,  418 
.saddle-,  iii.  404,  406 

paraffin  injection,  iii.  406 

sarcoma,  iii.  419 
treatment,  vi.  356 

syphilis,  i.  708;  iii.  414 

tuberculosis,  iii.  415 

tumors,  iii.  417 

wounds,  iii.  420 
Nosophen,  v.  595 
Nostril,  operation  to  improve,  in  hare- 

Hp,  iii.  618 
Notched  lip,  operation,  in  hare-lip,  iii. 

619 
Novocain  as  local  anesthetic,  v.  1059 

as  subarachnoid  anesthetic,  v.   1088; 
vi.  983 
Nowakowski's  operation  for  wounds  of 

trachea,  vi.  367 
Nuck's  canal,  hydrocele,  v.  404 

oblique  inguinal  hernia  in  female 
and,  differentiation,  iv.  58 
Nuclear  cataract,  iv.  865 
Nucleus,  embryonic,  iii.  281 

lenticular,  diseases,  diagnosis,  iii.  167 
Nuhn  and  Blandin,  glands  of,  ranula,  iii. 

683 
Nuque,  vi.  317 
Nurses  in  military  surgery,  iv.  948 

operating  garb,  v.  636 
Nussbaum's  method  of  treating  varicose 

ulcer,  i.  302 
Nystagmus  in  involvement  of  labyrinth 

from  purulent  otitis  media,  vi.  698,  700 


O  Bein,  ii.  575 
Obesity,  i.  741 

influence,  on  surgical  prognosis,  v.  619 

precocious,  vi.  121 
Obligate  bacteria,  i.  230 

parasites,  i.  147 
Oblique  incisions  below  costal  arch  in 

abdominal  surgery,  iii.  708 
Obliterating  thrombo-angiitis,  vi.  54 
Obliterative  endarteritis,  v.  91,  94 

endo-aneurismorrhaphy,  v.  271 
Obsolete  canals,  i.  865 
Obstetric  hand,  vi.  344 
Obstructed  hernia,  iv.  38,  39 
Obturation  of  intestine,  iv.  643 
Obturator  coccygeus,  v.  420 

hernia,  iv.  9-5-97 
Occipital  artery,  ligation,  v.  679 

cephalocele,  iii.  108 

glands,  topography,  iii.  299 


Omentum 

Occipital  lobe,  diseases,  diagnosis,  iii.  165 
tumors,  symptoms,  iii.  226 
sinus,  iii.  104 
Occipitopetal  brain,  iii.  151 
Occiput,  dislocation  of,  from  atlas,  ii.  874 
Ochronosis,  i.  754 
Ochsner's  muscle,  iii.  966 

non-operative  treatment  of  appendi- 
citis, iv.  781 
treatment    of    cicatricial    esophageal 
stenosis,  iii.  808 
of  peritonitis,  iii.  774;  vi.  457 
Ocular  complications  after  removal  of 
Gasserian  ganglion,  v.  981 
conjunction,  iv.  859 
manifestations  of  increased  intracra- 
nial tension,  relation  of  cerebral  de- 
compression to  relief  of,  vi.  723 
paralysis  in  tumors  of  hypophysis,  vi. 

299 
torticollis,  iii.  285 
Odontoma,  i.  784-787;  iii.  641,  646,  647 
Odontomes  heterotopiques,  i.  834 
O'Dwyer's   intubation   instruments,   iii. 

499 
Officers,  medical,  education  and  training, 
vi.  736 
pay  and  emoluments,  vi.  741 
student,  vi.  737 
Ogston-Luc  operation  for  confined  sup- 
puration of  frontal  sinus,  iii.  435 
Ogston's  osteotomy  of  femur,  v.  752 
Oidium  albicans,  iii.  634 
Oil,  injections,  prevention  of  aukvlosis 
by,  vi.  901  _ 
of  turpentine  in  hemorrhage,  v.  207 
Oiled  silk,  sterilization,  v.  609 
Ointment  depositor,  iv.  398 
Olecranon,  fractures,  ii.  193,  194;  vi.  191 
Olfactory  cortex  of  brain,  iii.  158 
Oligemia,  i.  116 

in  hemorrhage,  i.  136 
Oligochromemia,  i.  114 
Oligocythemia,  i.  122 
Oliguria  in  diseases  of  kidney,  iv.  190 
Ollier's  method  of  excising  astragalus,  v. 
773  _  _ 
elbow-joint,  v.  777 
hip-joint,  V.  784 
knee-joint,  v.  786 
upper  jaw,  v.  754,  757 
wrist-joint,  v.  781 
of    exploratory    pericardiotomy    in 

wounds  of  heart,  v.  62 
of  gaining  access  to  nasopharynx,  a'. 
760 
Olshausen's  operation  for  retroversion  of 

uterus,  v.  507 
Omentum,  cysts,  iv.  632;  vi.  233 
function,  vi.  513 
gastrosplenic,  iii.  1068 
ileocecal,  vi.  540 
repair,  i.  403 

strangulated  hernia,  iv.  46 
sui'gery,  iv.  630;  vi.  513 
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Omentum 

Omentum,  torsion,  iv.  630;  vi.  513-516 

in  hernia,  iv.  52 
Onychauxis,  ii.  651 
Onychia  maligna,  ii.  650 

syphihtic,  i.  705 
OnychngryposiSj  ii.  651 
Onychorrhexis,  ii.  651 
Oophorectomy,  bilateral,   in  inoperable 
cancer,  i.  811 
in  cancer  of  breast,  iii.  602 
Oophoritis,  v.  558,  559,  560 

gonorrheal,  iv.  532 
Open  wound,  i.  879 
Operating  garb  for  nurse,  v.  636 
for  surgeon,  v.  636 
room,  V.  589,  629,  630,  1219 
table,  Chappell's,  iii.  452 
Finney's  portable,  v.  633 
Frazier's,  for  subtentorial  operation, 

V.  991 
in  goiter,  vi.  337 
position  of  patient  on,  vi.  424 
Operation,  v.  644 
multiple,  V.  647 
preparation,  v.  624-634 
synchronous,  v.  647 
Operculum  of  hypophysis,  vi.  115 
Ophthalmia,  gonorrheal,  iv.  536,  537 
Ophthalmitis,  sympathetic,  from  injury, 

iv.  887        _ 
Opie's  definition  of  inflammation,  vi.  19 

ethylbutyrate  test,  iv.  182 
Opisthotonos,  i.  491 

Opium  habit  in  tropical  surgery,  iv.  1082 
Opsonic  index,  iii.  639;  vi.  36 

in  traumatic  fevers,  vi.  91 
Opsonins,  i.  174;  vi.  35 

in  blood  in  acute  inflammation,  i.  221, 
222 
Optic    nerve    atrophy    as    symptom    of 
tumor  of  brain,  iv.  940 
tumors,  i.  765 
neuritis.     See  Choked  disk. 
Ora  serrata,  iv.  857 
Orange  pus,  i.  239 

skin  as  sign  of  cancer  en  cuirasse,  iii. 
595 
Orbicularis  palpebrarum,  iv.  859 
Orbit,  abscess,  i.  260;  iv.  905 
anatomy,  iv.  849 
cellulitis,  iv.  905 
cicatricial,  operations  for  prosthesis  in, 

iv.  910 
contents,  iv.  850 
cysts,  removal,  iv.  906 
evisceration,  iv.  909 
exenteration,  iv.  909 
exostoses,  removal,  iv.  907 
extirpation  of  whole  contents,  iv.  909 
muscles,  iv.  851 
operations  on,  iv.  905 
osteoma,  removal,  iv.  907 
temporal   wall,    resection,    Kronlein's 

operation,  iv.  907 
tumors,  removal,  iv.  906 


Osteomalacia 

Orbitotarsal  fascias,  iv.  859 
Orchidectomy,    radical,    for    malignant 

tumors  of  testicle,  vi.  122 
Orchitis,  metastatic  form,  iv.  616 

syphilitic,  i.  715 

typhoid,  V.  1118 

urethral  form,  iv.  616 
Oribasius,  i.  26 

Oriental  sore,  iv.  1130,  1131;  vi.  790 
Ormsby's  ether  inhaler,  v.  1032 
Oropharynx,  anatomy,  iii.  439,  440 
Orthopedic  amputation,  vi.  909 

cases,  x-rays  in,  vi.  1006,  1007 

surgery,  ii.  469;  vi.  217 
Ortiel  en  marteau,  ii.  560 
Os  calcis,  fractures,  ii.  274;  vi.  188,  190 
pain  in,  vi.  205 

uteri,  chancre,  i.  684 
gonorrhea,  iv.  531,  534 
Osmic  acid  in  tic  douloureux,  ii.  698;  vi. 

245 
Osseous  transformation  of  penis,  iv.  482, 
483 

tumors,  i.  744 
Ossification,  line,  in  rickets,  i.  586 

normal,  of  long  bones,  i.  583 
Ossifluent  abscess,  i.  255 
Ossifying  sarcoma  of  jaw,  iii.  643,  649 
Osteitis,  chronic  tuberculous,  of  knee,  ii. 
335 

deformans,  ii.  60-63 

hypertrophy  of  cranial  bones  in,  iii. 

47 
a;-rays  in,  v.  1167 

gummatous,  i.  710 

operations  for,  v.  735 

typhoid,  V.  1111 
Osteo-arthritis,  ii.  307,  309 

of  spine,  ii.  355 
Osteoblasts,  i.  393,  584;  ii.  19 
Osteochondritis,   syphilitic,  in  children, 

i.  722 
Osteoclasis  in  bowlegs,  ii.  577 

in  knock-knee,  ii.  580 
Osteoclasts,  i.  394,  .585;  ii.  19 
Osteogenesis  imperfecta,  ii.  51-53 

of  cranial  bones,  iii.  43 
Osteogenetic  layer  of  bone,  ii.  17 
Osteoid  tissue,  i.  393,  586 
Osteoma,  i.  744-747;  ii.  69 

alveolar,  iii.  647 

durum  of  cranial  bones,  iii.  52 

eburnum  of  cranial  bones,  iii.  52 

nasal,  iii.  419 

of  accessory  sinuses,  iii.  54 

of  brain,  iii.  221 

of  cranial  bones,  iii.  52,  55 

of  nasopharynx,  iii.  445 

of  orbit,  removal,  iv.  907 

of  thoracic  wall,  iii.  524 

of  tongue,  iii.  684 

spongiosum  of  cranial  bones,  iii.  52 

z-rays  in,  v.  1169 
Osteomalacia,  ii.  57-60 

hypertrophy  of  cranial  bones  in,  iii.  47 
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Osteomalacia 
Osteomalacia,  pathologic  fracture  in,  ii. 
86 
x-rays  in,  v.  1167 
Osteomyelitis,  ii.  29-43 
acute,  operation  in,  v.  735 

suppurative,  tuberculosis  of  joints 
and,  differentiation,  ii.  314 
chronic,  operation  in,  v.  737-742 
gummatous,  i.  710 

infectious,  pathologic  fracture  associ- 
ated with,  ii.  85_ 
of  cranial  bones,  iii.  47,  48,  49 
of  hip,  tuberculosis  of  hip  and,  differ- 
entiation, ii.  325 
of  jaw,  iii.  643 
of  ribs,  iii.  521,  522;  vi.  379 
of  spine,  ii.  506 

acute,  ii.  829,  830 
of  sternum,  iii.  521 
operations  for,  v.  735 
subacute,  Nichola's  treatment,  v.  737 

operations  in,  v.  736 
typhoid,  V.  1113 

x-rays  in,  v.  1162 
x-rays  in,  v.  1161 
Osteophytes  of  cranial  bones,  iii.  53 
Osteoplastic  amputation  of  leg,  v.  856, 
S62;yi._924,  925 
femorotibial,  v.  866 
through  arm,Elgart's  method,  vi.916 
craniotomy,  iii.  261-272 
operations,  v.  747 

for  cranial  defects,  v.  747 
resection  of  palate,  v.  759 
thoracotomy,  iii.  550 
Osteoporosis,  fractures  from,  ii.  84 
Osteopsathyrosis,  ii.  56 

idiopathic,  pathologic  fractures  result- 
ing from,  ii.  86 
Osteosarcoma,  i.  748 

of  brain,  pathology,  ii.  666 
of  jaw,  iii.  649 
of  thyroid  gland,  iii.  389 
Osteotome,  Cryer's,  iii.  266 
Osteotomy  after  reduction  of  congenital 
dislocation  of  hip,  ii.  539 
combined  with  resection  of  long  bones, 

vi.907 
cuneiform,  v.  749 
for  deformity  in  tuberculosis  of  hip,  ii. 

333 
in  ankylosis,  ii.  370 
in  bowlegs,  ii.  577 
in  knock-knee,  ii.  580;  v.  751 
in  tuberculosis  of  hip,  vi.  203 
of  femur,  v.  749-752 

for  deformity  in  tuberculosis  of  knee, 
ii.  342 
of  long  bones,  v.  748 
of  tibia,  V.  752,  753 
subtrochanteric,  v.  750 
Ostitis,  chronic  articular,  of  hip,  ii.  317 

of  cranial  bones,  iii.  47 
Otalgia,  persistent,  division  of  auditory 
nerve  for,  vi.  706 


Oxygen 

Othematoma,  iv.  807 

in  insane,  ii.  795 
Otis'  urethrotome,  iv.  562 
Otitis  externa,  iv.  810,  811 

media,  abscess  of  brain  and,  differen- 
tiation, iii.  179 
complicating,  iv.  884 
treatment,  iv.  847 
acute,  iv.  814-816  _ 

complications,     intracranial,     iv. 

841 
purulent,  labyrinthine  and  peri- 
labjTinthine  involvement    due 
to,  \a.  696 
chronic  purulent,  iv.  818 
complications,  iv.  821 

intracranial,  iv.  841-843 
lab^Tinthine    and    perilabyrin- 
thine  involvement  due  to,  vi. 
696 
Otoplasty,  vi.  936 
Out-knees,  ii.  575 
Ovarian  apoplexy,  v.  558 
pregnancy,  v.  575,  576 
Ovariotomy,  v.  570-575 

McDowell's  work,  i.  58 
Ovary,  absence  of,  v.  386 
accessory,  v.  387 
actinomycosis,  vi.  875 
adenoma,  i.  829 

malignancv,  i.  839 
carcinoma,  i."'840,  842;  v.  564;  vi.  130, 

879_ 
congenital  displacements,  v.  387 
cysts,  i.  828;  846;  v.  561-570;  %-i.  878 
in  typhoid  fever,  vi.  998 
rupture,  i.  852 
dermoids,  i.  828-837;  V.  563 
epithelial  infection,  malignancv,  i.  839 
fibroids,  i.  780,  781 
fibromyoma,  v.  564 
growths,  influence  of  race  in,  iv.  1151 
hematoma,  v.  558;  vi.  877 

associated  with  fibroids  of  uterus,  v. 

525 
pregnancy  and,  vi.  877 
inflammation,  v.  558-560 
lutein  cysts,  i.  847 
papillomatous  cysts,  i.  846 
repair,  i.  413 
rudimentary,  v.  387 
sarcoma,  v.  564 
supernumerary,  v.  387 
suppuration,  i.  S52 
surgery,  v.  558;  vi.  $12,  877 
tumors,  axial  rotation,  i.  84$,  849 
complicating  uterine  cancer,  v.  535 
death,  i.  852 
rupture,  i.  852 
solid,  V.  564 
torsion,  i.  851 
treatment,  i.  852;  v.  570 
twisted  pedicle,  i.  84$ 
Oxygen,  action  of,  on  wounds  and  infec- 
tions, V.  596 


GENERAL    INDEX 


1135 


Oxygen 

Oxygen  in  hemorrhage,  v.  197 
in  suppuration,  vi.  41 
with  chloroform  or  ether  anesthesia,  v. 

1033 
with  nitrous  oxid  anesthesia,  v.  1037 
Oxyphile,  coarsely  granular,  i.  125  _ 
Ozone,  action  of,  on  wounds  and  infec- 
tions, V.  596 


Pacchionian  granulations,  iii.  103 
Pachydermatocele,  iii.  30 
Pachymeningitis,  cerebral,  iii.  133,  134 

hypertrophica  cervicalis,  tumor  of 
spinal  cord  and,  differentiation,  vi. 
260 

tuberculous,  i.  649 
Pachymeninx  and  its  vessels,  anatomic 

and  physiologic  considerations,  iii.  101 
Pagenstecher's  operation  for  ptosis,  iv. 

912 
Paget  (James),  i.  67 

on  wound  healing,  i.  349 
Paget's  disease  of  bones,  ii.  60 

hypertrophy  of  cranial  bones  in, 
iii.  47 
of  nipple,  ii.  644,  645;  iii.  592 
Pain  after  operation,  treatment,  v.  649 

division  of  posterior  nerve-roots  for, 
vi.  262 

gas-,  postoperative,  cause  and  pre- 
vention, vi.  157 

in  contusions,  i.  912 

in  OS  calcis,  vi.  205 

in  wounds,  i.  880 

sign  of  erysipelas,  vi.  65 
Painful  heel,  ii.  561 

ulcers,  i.  295 
Palate,  adenoma,  i.  753 

cleft,  iii.  620-629 

epithelioma,  iii.  636 

hard,  syphilis,  i.  707 

inflammation,  iii.  635 

lupus,  iii.  635 

malformations,  acquired,  iii.  630 

osteoplastic  resection,  v.  759 

sarcoma,  iii.  636 

soft,  iii.  441 
syphilis,  i.  707 

syphilis,  iii.  634 

teratoma,  i.  821 

tumors,  iii.  636 
Palmar  abscess,  i.  264;  ii.  454,  455 
Palpation,  abdominal,  v.  361 

deep-grip,  vi.  549,  550 

of  kidney,  methods,  iv.  188 

simultaneous,  of  iliac  fossae,  vi.  551 
Palpebral  conjunctiva,  iv.  859 

ligament,  iv.  858 

muscle,  superior,  iv.  858 
Palsy.     See  Paralysis. 
Pampiniform  neuroma  of  neck,  iii.  307 
Panaritium,  i.  264;  ii.  453 
Panarteritis,  v.  85 
Panas'  operation  for  ptosis,  iv.  912 


Papilloma 

Pancoast  (J.),  i.  62 

Pancreas,  abnormalities,  iii.  1037 

abscess,  iii.  1050 

accessory,  i.  805;  iii.  1037 

adenoma,  iii.  1064 

anatomy,  iii.  1035 

cancer,  iii.  1062;  vi.  617 
Courvoisier's  law,  iii.  1063 
pigmentation    of    skin    associated 
with,  i.  761 

contusions,  i.  918 

cystadenoma,  vi.  617 

cysts,  iii.  1054-1060;  vi.  616 

diseases,  diagnosis,  iii.  1038-1042 

echinococcus  disease,  i.  875 

fat  necrosis,  in  diagnosis  of  diseases  of 
pancreas,  iii.  1039 

fibroma,  vi.  617 

functions,  iii.  1038 

hemorrhage,  in  diagnosis  of  diseases 
of  pancreas,  iii.  1038 

hypophysis  and,  relation,  vi.  284 

injuries,  iii.  1064 

involvement,  in  gall-stones,  iii.  1004 

pseudocysts,  iii.  1056;  vi.  616 

repair,  i.  412 

rests  associated  with,  i.  805 

sarcoma,  iii.  1064;  vi.  617 

surgery,  iii.  1035;  vi.  611 

tuberculosis,  i.  6.57 

tumors,  iii.  1062,  1064;  vi.  617 

wounds,  iii.  1064,  1065,  1066 
Pancreatic  apoplexy,  iii.  1039,  1047 

disease,  tests  of  urine  for,  iv.  181 
Pancreatitis,  iii.  1045-1053;  vi.  611,  612, 
614,  615 

appendicitis   and,    differentiation,    iv. 
772 

interstitial,  in  cancer  of  stomach,  iii. 
921 

typhoid,  V.  1110 

ultra-acute,  vi.  613 
Pancreato-enterostomy,  vi.  618 
Panhysterectomy,  v.  543,  544 

for  fibroids,  v.  530 
Pannus,  synovial,  ii.  293 

tuberculous,  ii.  285 
Pause's  method  of  making  flap  in  mastoid 

operation,  iv.  837 
Papilledema,  iv.  938 

in  cerebral  disease,  vi.  723 
Papillitis  as  symptom  of  tumor  of  brain, 
iv.  937 

effect  of  operation  on,  iv.  941 

significance,  iv.  943 
Papilloma,  i.  756,  757,  790;  ii.  627 

electric  desiccation  for,  vi.  137 

hard,  of  vulva,  v.  401 

nasal,  iii.  418 

of  abdominal  wall,  iii.  729 

of  breast,  iii.  576 
in  male,  iii.  611 

of  larynx  and  trachea,  iii.  490 

of  nasopharynx,  iii.  444 

of  penis,  iv.  485 
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Papilloma 

Papilloma  of  pcniis,  excision  of,  iv.  489 
of  rectum  and  anus,  iv.  153 
of  thyroid  gland,  iii.  390 
of  tongue,  iii.  684 

tuberculous,  iii.  678 
of  tonsils,  iii.  455 
of  umbilicus,  iii.  735 
of  urethra,  iv.  521 
of  vulva,  V.  401 
root-,  i.  754 

venereal,  of  vulva,  v.  401 
Papular  syphilid,  i.  695,  697,  698 
Papule,  diphtheroid,  i.  706 

syphilitic  indurated,  i.  683 
Papulosquamous  syphilid,   i.   698,   699, 

706 
Paquelin's  thermocautery,  v.  612 

in  rectal  prolapse,  iv.  137 
Paracelsus,  i.  36 
Paracentesis,  iii.  549 
in  ascites,  vi.  234 
of  cornea,  iv.  883 
pericardii,  v.  24 
Paradental  epithelial  remnants,  i.  788 
Paraduodenal      fossa,       retroperitoneal 
hernia  in,  iv.  99 
hernia,  iv.  103 
Paraffin,  effect  on  tissue,  i.  384 
embolism  after  injection,  i.  451 
in  hernia,  vi.  598 
in  nasal  deformities,  vi.  354 
in  plastic  surgery,  v.  895 
in  saddle-nose,  iii.  406 
syringe.  Smith's,  iii.  406 
Paralysie  cerebrale  de  I'enfance,  ii.  522 
des  petites  enfants,  ii.  510 
infantile,  ii.  510 
spinale,  ii.  510 
Paralysis  and  acute  dilatation  of  heart 
in  anesthesia-accidents,  i.  81 
in  hemorrhage,  i.  80 
surgical  physiology,  i.  79 
anesthesia,  of  brachial  plexus,  ii.  738 
Bell's,  ii.  723 
birth,  iii.  97 

brachial,  ii.  732,  vi.  251 
cerebral,  ii.  522;  vi.  225 
crutch,  ii.  721 
drummer's,  ii.  462 
during    subarachnoid    anesthesia,    v. 

1093 
essential,  ii.  510 

facial,    after    removal    of    Gasserian 
ganglion,  v.  980 
Ballance's  operation,  vi.  250 
Grant's  operation,  vi.  250 
in  cephalic  tetanus,  vi.  67 
nerve  anastomosis  in,  ii.  725;  vi.  249 
peripheral,  ii.  723 
in  operation  for  goiter,  vi.  341 
in  Pott's  disease,  ii.  476 
pathology,  ii.  473 
treatment,  ii.  489 
in  traumatic  hvsteria,  ii.  773 
infantile,  ii.  510-516;  vi.  223 


Parathyroid 

Paralysis,  motor,  as  symptom  of  disea.ses 
of  brain,  iii.  162 
m  fractures  of  spine,  ii.  861 
musculospiral,  ii.  739,  740 
ocular,  in  tumors  of  hypophysis,  vi. 

299 
of     anterior     thigh     muscles,    tendon 

transplantation  in,  ii.  521 
of    bladder,    atony    of    bladder    and, 

differentiation,  iv.  302 
of  median  nerve,  ii.  743 
of  rickets,  i.  587 
peripheral  facial,  ii.  723 
peroneal,  ii.  744 

sensory,  in  fractures  of  spine,  ii.  862 
spastic,  ii.  522 

resection  of  posterior  spinal  nerve- 
roots  for,  vi.  262,  263,  265 
spinal,  ii.  510 
teething,  ii.  510 
ulnar,  ii.  741 
Paralytic  retention  of  urine,  iv.  514 
strabismus,  operation  for,  iv.  900 
Paranephritis,  iv.  208-212 
Parangi,  iv.  1134 
Paranoia,  operations  for,  ii.  810 
Paraphimosis,  iv.  480,  481 
in  chancroid,  i.  667 
treatment,  i.  672 
operation  for,  iv.  488 

local  anesthesia  in,  v.  1077 
Paraplegia  in  traumatic  hysteria,  ii.  774 
Parasinoidal  sinuses,  iii.  103 
Parasites,  facultative,  i.  148 
na.sal,  iii.  414 
obligate,  i.  147 
of  liver,  iii.  979 
Parasitic  cysts  of  cranial  bones,  iii.  55 
of  tongue,  iii.  683 
fetus,  i.  819 
theory  of  cancer,  i.  807 
Parasitologv  of  blood,  i.  120 
Parasyphilis,  i.  680 
Parat-s-phoid  fe^•er,  bacteriologv  of  blood, 

i.  120 
Parathyreotoxic  disturbances,  iii.  342 
Parathyroid  bodies,  vi.  113,  343 
anatomy,  v.  949 
calcium   metabolism   and,   relation, 

vi.  346,  347 
capsula  propria,  iii.  340 
diseases,  iii.  397 
embryology,  vi.  343 
functional  diseases,  iii.  342 
functions,  iii.  341 

diseases  due  to  loss,  iii.  342 
hemorrhage  in,  as  cause  of  tetany, 

vi.  344 
hyi)oplasia,  vi.  344 
insutficiencv,  as  cause  of  tetanv,  vi. 

347.  3.50 ■ 
myasthenia  gravis  and,  relation,  vi. 

351 
preservation,      in     operations     for 
goiter,  ^'i.  340 
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Parathyroid 
Parathyroid  bodies,  structure,  iii.  340 
surgery,  v.  948-963 
surgical  importance,  vi.  351 
tetany  after  removal,  vi.  351 

and,  relation,  vi.  344 
tumors,  vi.  113 
Par6,  i.  31 
Parenchymatous  hemorrhage,  v.  181 

prostatitis,  iv.  388 
Paresis,  operations  for,  ii.  810 
Parieto-occipital     fissure,     extracranial 

determination,  iii.  171 
Parker  (Willard),  i.  63 
Paronychia,  i.  264;  ii.  453 

syphilitic,  i.  705 
Paroophoron,  cysts,  i.  866 
Parotid  gland,  iii.  321 
abscess,  iii.  323 
chondrifying  tumors,  i.  752 
inflammation,  iii.  323 
mixed  tumors,  iii.  324 
rests  associated  with,  i.  806 
topography,  iii.  299 
salivary  fistula,  iii.  322 
Parotitis,  iii.  323 

after  abdominal  surgery,  iii.  725 
surgery  of,  v.  1134 
Parovarian  cysts,  i.  867;  v.  560 
epithelium,  i.  868 
tumors,  V.  560 
Parry's    method    of    dividing    auditory 

nerve,  v.  995 
Pars  opercularis,  iii.  157 
Pasquin's  operation  for  aneurism,  v.  256, 

257 
Pasteur  (Louis),  i.  74 
Pasteur's  treatment  of  hydrophobia,  vi. 

83,  84 
Patches,  smokers',  iii.  667 

syphilitic,  i.  697,  706 
Patching  arteries,  v.  139 

veins,  v.  172 
Patella,  absence,  ii.  540 
dislocations,  ii.  426 
congenital,  ii.  540 
habitual,  ii.  427 
excision,  vi.  900 
floating,  ii.  299 
fractures,  ii.  251-259 
Pathogenic  microbic  action,  mechanisms, 

i.  157 
Paul  of  iEgina,  i.  28 

Payr's  method  of  arteriorrhaphy,  v.  130 
Pearls,  epithelial,  in  dermoids  of  ovary, 

i.  832  _ 
Peaslee,  i.  63 
Pebrine,  i.  1.53 
Pecho  en  embudo,  ii.  508 
Pectus  carinatum,  ii.  508 
excavatum,  ii.  508 
gallinatum,  ii.  508 
Pedicle,  twisted,  of  ovarian  tumors,  i.  848 
Pedunculated  flap,  v.  890 

operation  of  Abrashanoff  for  fistula, 
vi.  46 
VOL.  VI — 72 


Penis 

Pegs,    ivory,    in    treatment    of    simple 

fractures,  vi.  176 
Pelvic  aneurism,  v.  340 

connective  tissue,  functions,  v.  421 
diaphragm,  iv.  Ill 
functions,  v.  421 
floor,  injuries  of,  treatment,  v.  426 
lacerations  and   relaxations,    treat- 
ment, vi.  799 
operations  on,  v.  435 
kidney,  implantation,  vi.  936 
operations,    prophylactic    hemostasis 

in,  V.  186 
outlet,  hernia  through,  iv.  107 

puerperal  injuries,  v.  419 
structures  in  female,  anatomy,  v.  419 
support,  practical  study,  v.  422 
Pelvis,  bones  of,  resection,  v.  769 
dislocations,  ii.  417 
flat-,  in  rickets,  i.  589 
fractures,  ii.  218-223 
heart-shapes,  ii.  58 
in  rickets,  i.  589 
in  rickets,  i.  589 

renal,  implantation  of  ureter  into,  iv. 
265 
Pelvis-low  position,  iii.  706 
Pemphigus  leprosus,  iv.  1092 
Pendulous  abdomen,  lipectomy  for,  vi. 
933 
goiter,  iii.  359 
Penghawar-Djambi   in   hemorrhage,    v. 

205 
Penile  fistula,  i.  290 
hypospadias,  iv.  497 
urethra,  iv.  474 

Thiersch's  method  of  restoring,  iv. 
499 
Penis,  abnormalities,  iv.  483 
amputation,  iv.  490 
anatomy,  iv.  ^73 
blood  supply,  iv.  473 
captivus,  V.  396 
carcinoma,  iv.  486,  487 

influence  of  race,  sex,  and  age  in,  iv. 
1157 
cavernous  bodies,  aneurism,  iv.  479 

fibrous  sclerosis,  iv.  482 
cervix  or  neck,  iv.  473 
contusions,  iv.  476 
curvature,  iv.  483 

operation,  iv.  489 
diseases,  iv.  474 
dislocation,  iv.  478,  479 
dorsal  artery,  aneurism,  iv.  479 
ligation,  iv.  490 
vein,  ligation,  iv.  490 
double,  iv.  484 
elephantiasis,  iv.  485 
extirpation,  iv.  491 
fibrous  transformation,  iv.  482,  483 
fracture,  iv.  478 
gangrene,  iv.  475 
horny  growths,  iv.  483 
hypertrophy,  iv.  476 
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Penis 

Penis,  inflammation,  iv.  474,  475 

injm-ies,  iv.  478 

malformations,  iv.  4S3 

morbid  conditions,  iv.  479 

nerve  supply,  iy.  473 

operations  on,  iv.  487 

local  anesthesia  in,  v.  1076 

osseous  transformation,  iv.  482,  483 

palme,  iv.  483 

papilloma,  iv.  485 
excision,  iv.  489 

papillomatous  carcinoma,  iv.  485 

rudimentary,  iv.  483,  484 

sarcoma,  iv.  485 

strangulation,  iv.  479 

superficial  veins,  rupture,  iv.  479 

surgery,  iv.  473 

tumors,  iv.  484 

webbed,  iv.  483 

wounds,  iv.  477 
Pepper-pot  cartilage,  ii.  285 
Peptic  ulcer,  i.  308 

of    jejunum    after    gastro-enteros- 
tomy,  iii.  901,  902 
Perception,  noci-,  vi.  159 
Percussion,    abdominal,    in   gynecologic 
examination,  v.  362 

fist,  of  kidney,  vi.  547 

hammer-stroke,  vi.  548,  549 

in  diagnosis  of  gastric  diseases,  iii.  828 

of  kidney,  methods,  iv.  189 

piano,  vi.  550,  551 
Perforation  in  duodenal  ulcer,  vi.  519 

in  typhoid  fever,  iv.  690;  v.  1101-1105; 
vi.  993 
peritonitis  after,  blood-pressure,  i. 
_  84 

intestinal,  leukocytosis,  i.  136 

of  gall-bladder  in  typhoid,  v.  1108 

of  heart,  v.  51 
Peri-adenitis,  ii.  608 

axillary,  i.  266 
Peri-appendicitis,  vi.  560 
Peri-arteritis,  v.  85,  86 

nodosa,  v.  95 
Peri-articular    disease,    tuberculosis    of 

knee  and,  differentiation,  ii.  338 
Pericardial   triangle   of    Voinitch-Siano- 

jentsky,  v.  20,  28,  29 
Pericardicentesis,  v.  24 
Pericardiotomy,  v.  31-35 

exploratory,  in  wounds  of  heart,  v.  59 

history,  v.  17 

local  anesthesia  in,  v.  1068 
Pericarditis,  v.  36,  37 

in  pneumonia,  v.  1122 

pericardicentesis  in,  v.  30 

tuberculous,  i.  655 
Pericardium,  calcification  of,  v.  36 

distended,  relation  of,  to  heart,  v.  21 

drainage  of,  after  cardiorrhaphy,  v.  70 

foreign  bodies  in,  v.  39 

hemorrhage  into,  effect  on  heart  ac- 
tion, V.  44 

injuries,  iii.  515 


Peripheral 
Pericardium,  opening  of,  in  wounds   of 
heart,  v.  67 

puncture  of,  v.  24 

quantity  of  liquid  in,  v.  21 

repair,  i.  403 

surgery,  v.  17 

tuberculosis,  i.  655 

wounds,  v.  38,  40 
Pericecal  fossae,  anatomy,  iv.  734 

hernia,  iv.  103 
Perichondritis,  laryngeal,  iii.  480 

of  auricle,  iv.  806,  807 
Perichondrium,  i.  585;  ii.  19 
Perichondroma  of  jaws,  iii.  646 
Pericolitis,  membranous,  vi.  526,  527 
Pericranitis,  acute,  iii.  47 
Pericranium,  iii.  18 
Perigastric  abscess,  iii.  867,  869 
Perigastritis,  adhesions  of  stomach  due 

to,  iii.  885,  887 
Perilabyrinth,   involvement,   from  acute 

or  chronic  purulent  otitis  media,  vi.  696 
Perimetritis,  gonorrheal,  iv.  532 
Perineal  fistula,  i.  285,  290 

hernia,  iv.  107,  108 

hvpospadias,  iv.  497 

lithotrity,  iv.  364 

prostatectomy  for  cancer  of  prostate, 
iv.  463 
for  hypertrophy,  iv.  438,  439 

puncture  of  membranous  urethi'a  in 
stricture  of  urethra,  iv.  570 

urethrotomy,  external,  iv.  565-576 
Perineorrhaphy,  v.  435,  436 
Perinephric  abscess,  i.  274;  iv.  209;  vi. 
650,  651 
appendicitis  and,  differentiation,  iv. 

770 
tuberculous,  i.  660 

suppuration,  vi.  650 
Perinephritis,  iv.  208-212 

tuberculosis   of   hip   and,    dift'crcntia- 
tion,  ii.  326 
Perineum,  contusions,  i.  920 

injuries,  v.  423,  426 

lacerations,  v.  418,  423-434 

operations  on,  v.  430 
Perineural  suture,  ii.  687 
Perineurium,  ii.  687 
Perionychia,  ii.  650 
Peri-oophoritis,  v.  558,  559 
Periosteal  dysphasia,  .r-rays  in,  v.  1166 
Periosteitis,  operations  for,  v.  735 
Periosteum,  i.  585;  ii.  17,  19 

elevating,  v.  732 

external,  of  skull,  iii.  IS 

in  osteomyelitis,  ii.  33 

interposition  of,  for  ankylosis,  vi.  902 
Periostitis,  ii.  27,  28 

of  cranial  bones,  iii.  47 

of  jaws,  iii.  64)-) 

typhoid,  v.  1111 
Peripheral    arteries,  ligation,  for   aneu- 
rism of  arch  of  aorta,  v.  314 

facial  ixiralysis,  ii.  723 
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Peripheral 

Peripheral  nerves,  degeneration,  i.  399 
regeneration,  i.  399;  ii.  68S 

neuritis,  ii.  692 

vessels,  embolism,  i.  449 
Periphlebitis,  v.  144 
Perirectal  spaces,  inflammation,  iv.  123, 

124 
Perirenal  abscess,  i.  274;  iv.  209;  vi.  650, 
651 
appendicitis  and,  differentiation,  iv. 

770 
tuberculous,  i.  660 
Peristrumitis,  iii.  381,  382 
Perithelioma  of  carotid  gland,  iii.  308 
Peritoneal  adhesions  in  abdominal  sur- 
gery, vi.  427 

effusion,  localized,  cysts  of  ovary  and, 
differentiation,  v.  568 
Peritoneum,  anatomy,  iii.  745 

cancer,  iii.  748 

pseudomyxoma,  vi.  453 

repair,  i.  403 

sarcoma,  iii.  748 

sensibility,  iii.  746;  vi.  453 

surgery,  iii.  745;  vi.  453 

tumors,  iii.  747,  748;  vi.  453 
Peritonitis,  iii.  765-779;  vi.  455 

after  abdominal  surgery,  iii.  724 
typhoid  perforation,  blood-pressure, 
i.  84 

anemia,  i.  139 

appendicitis  as  cause,  vi.  557 

blood  changes,  i.  139 

blood-pressure,  i.  84 

foreign-body,  vi.  453,  454 

Fowler's  position,  iii.  706,  777 

from     ruptured     extra-uterine     preg- 
nancy, v.  580 

gonorrheal,  vi.  455 

in  appendicitis,  iv.  746 

in  pneumonia,  v.  1123 

increased  respiration,  i.  86 

iodophilia,  i.  139 

leukocytosis,  i.  139 

pneumococcic,  v.  1124-1127 

pseudotuberculous,  iii.  752 

pulse,  i.  84 

treatment,  vi.  456-458 

tuberculous,  i.  655;  iii.  748,  750,  751; 
_  vi.  102,  455 
Perityphlitis.     See  Appendicitis. 
Peri-ureteritis,  iv.  250 
Perrnanganate  of  potassium,  v.  595 
Pernicious  anemia,  i.  117 
Pernio,  i.  328 
Peroneal  artery,  ligation,  v.  729,  730 

nerve,  injuries,  ii.  744 

palsy,  ii.  744 
Peroxid  of  hydrogen,  v.  597 
Pertussis,  surgery  of,  v.  1136 
Pes  arcuatus,  ii.  551 

calcaneus,  ii.  552 

sursum  flexus,  ii.  552 

cavus,  ii.  551 

equinovarus,  ii.  542 


Phlegmatic 

Pes  equinus,  ii.  550 

excavatus,  ii.  551 

flexus  pronatus  reflexus,  ii.  553 

planus,  ii.  553 

valgus,  ii.  553 

varus,  ii.  542 
Pestolazza's  operation  for  retroversion  of 

uterus,  vi.  850 
Petit,  i.  40 

mal,  iii.  246 
Petits  batonnets,  i.  503 
Pettyjohn's  method  of  appendicostomy 

in  amebic  dysentery,  vi.  795 
Pfannensteil's  incision,  vi.  876 
Pfeiffer's  phenomenon,  i.  171 
Pferdefuss,  ii.  550 
Phagedena,  gangrenous,  i.  340 

sloughing,  i.  .308,  343;  iv.  1131 

venereal,  i.  308 
Phagedenic  chancroid,  i.  664 

gangrene,  i.  344 

ulcer,  i.  296,  308 
cautery,  i.  302 
Phagocytes,  i.  229 
Phagocytosis,  i.  174,  229;  vi.  34 
Phalanges,  excision  of,  v.  769 

fractures,  ii.  217,  218,  280 
Phantom  bladder,  iv.  292 
Pharyngeal  hypophysis,  vi.  269 
Pharyngitis,  traumatic,  iii.  441 
Pharyngotomy,  subhyoid,  iii.  502 

suprahyoid,  iii.  504 
Pharynx,  anatomy,  iii.  439 

erysipelas,  i.  473 

primitive,  vi.  115 

surgical  diseases,  iii.  441 

•sj^philis,  i.  707;  iii.  441,  442 

teratoma,  i.  821 

tuberculosis,  iii.  442 
Phenolsulphonephthalein  test  in  diseases 
of  prostate,  vi.  688 
in  nephritis,  vi.  635 
in  pregnancy,  vi.  636 
in  puerperium,  vi.  636 
in  surgical  conditions,  vi.  636 
of  functional  activity  of  kidneys,  vi. 
634-637 
Philagrius'  operation  for  aneurism,  v.  264 
Phimosis,  iv.  479,  480 

in  chancroid,  i.  667 
treatment,  i.  672 

operations  for,  local  anesthesia  in,  v. 
1077 
Phlebectasis,  v.  152 
Phlebitis,  v.  142-152 

after  abdominal  surgery,  iii.  724;  vi. 
439 
operation  for  appendicitis,  iv.  792 

complicating  varicose  veins,  v.  155 

syphilitic,  i.  713 
Phlebolymphangitis,  acute,  v.  147 
Phleboplasty,  v.  172 
Phleborrhaphy,  v.  171,  172 
Phlegmasia  alba  dolens,  v.  146 
Phlegmatic  scrofula,  i.  610 
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Phlegmon 

Phlegmon,  i.  243,  255 

diffuse,  i.  243 

gaseous,  i.  247,  340,  526 

ligneous,  of  neck,  i.  262 

of  scalp,  iii.  24 

of  subaponeurotic  layer,  iii.  22 

sublingual,  vi.  418 

ventriculi,  iii.  953 
Phlegmone  ligneuse,  iii.  297 
Phlegmonous  cellulitis,  i.  470 

erysipelas,  i.  470,  472 

infiltration,  i.  243 

inflammation,  i.  210,  243 

suppuration,  i.  243 

thecitis,    operations    for,    local    anes- 
thesia in,  V.  1067 
Phlorizin  test,  iv.  173,  175 
Phosphaturia  in  traumatic  neurosis,  vi. 

256 
Phrenic  nerve,  injuries  and  diseases,  ii. 

731;  iii.  313 
Phthisis.     See  Tuberculosis. 
Phylogenetic  flight,  vi.  155 
Physical  exhaustion,  vi.  145 
Physick,  i.  57,  67 
Physiologic  compensations,  i.  92 

rest  in  shock,  i.  943 

torticollis,  iii.  285 
Physiology,  surgical,  i.  79 
Physocolpos,  V.  381 

Physometra,  cysts  of  ovary  and,  differ- 
entiation, V.  569 
Phytoprecipitins,  i.  176 
Pia  and  arachnoid,  tuberculosis,  i.  650 
Pian,  iv.  1134 

Piano  percussion,  vi.  550,  551 
Piebald,  i.  754 
Pied  bot,  ii.  542 

calcanien,  ii.  552 
equin,  ii.  550 
talus,  ii.  551 
valgus,  ii.  553 

creux,  ii.  551 
Pieda  piatto,  ii.  553 
Piede  ad  uncino,  ii.  552 

cavo,  ii.  551 

equino,  ii.  550 

plantare,  ii.  551 

valgo,  ii.  553 

varo,  ii.  542 
Piedo  calcaneo,  ii.  552 
Pigeon-breast,  ii.  .508 
Pigeon-toe,  ii.  565 
Pigment,  i.  754 

in  blood,  i.  120 
in  malaria,  i.  140 
Pigmental  nerve  na-vus  of  neck,  iii.  307 

skin  as  sign  of  cancer  en  cuirasse,  iii. 
595 
Pigmentary  syphilids,  i.  701 
Pigmentation,  electric  desiccation  for,  vi. 
138 

of  skin  associated  \Yith  cancer  of  pan- 
creas, i.  761 
with  tumors  of  adrenals,  i.  761 


Pleurisy 

Pigment-containing  tumors,  i.  753 
Pilimiction,  i.  8.52 
Pineal  gland,  tumors,  vi.  119,  120 
Pirogoft's  disarticulation  of  foot,  v.  853 

method  of  amputation  of  toes,  v.  843 

warning  hemorrhages,  v.  87 
Piroplasma  hominis,  i.  121 
Pirquet's  test  for  glanders,  vi.  75 
Pitch  cancer,  vi.  127 
Pituitary  eunuchism,  vi.  116 

fossa,  method  of  approach,  iii.  275 

gland,  vi.  269 

tumors  of,  sj'mptoms,  iii.  228 

goiter,  vi.  115 
Placental  infection,  i.  153 
Plague,  bacteriology  of  blood,  i.  120 

surgery  of,  v.  1136 
Plaques,  blood-,  i.  131 
Plasma,  i.  Ill 

cells,  i.  206     _ 

in  granulation  tissue,  i.  366 
Plasme,  v.  104 
Plaster,  adhesive,  v.  611 
Plastering  arteries,  v.  139 
Plaster-of-Paris  bandages,  v.  609 

in  fractures,  ii.  117 
Plastic  arthritis,  ii.  303 

linitis,  iii.  957 

lymph,  i.  350 

operation  for  fistula  in  ano,  iv.  127 
for  prolapse  of  rectum,  iv.  138 
for  tears  of  perineum,  v.  429 
on  esophagus,  iii.  820 
strategic,  v.  881 

pericarditis,  v.  36 

surgery,  v.  879-914;  vi.  929 
of  abdominal  wall,  vi.  441 
Plates,  post-oral,  iii.  614 

pre-oral,  iii.  614 
Plato,  i.  22 
Plattfuss,  ii.  553 
Plethora,  i.  119 

aqueous,  after  hemorrhage,  v.  183 

influence,  on  surgical  prognosis,  v.  619 
Pleura,  carcinoma,  iii.  537 

drainage  of,  after  cardioiThaphy.  v.  7t) 

endothelioma,  iii.  537;  vi.  388 

infection  of,  in  pericardicentesis,  v.  26 

injiu-ies,  in  fractures  of  ribs,  ii.  158 
in  pericardicentesis,  v.  30 

new  growths,  iii.  536 

repair,  i.  403 

sarcoma,  iii.  537 

surgical  diseases,  iii.  526 

tuberculosis,  i.  655 

tuberculous  fibroma,  vi.  388 

tumors,  iii.  536;  vi.  388 

wounds  of,  in  wounds  of  heart,  treat- 
ment, V.  66 
Pleural  cavity,  drainage,  i.  885 

cul-de-sac,  anterior,  sui'gical  anatomv, 
V.  19 
Plcm-isy,  chylovis.  ii.  589.  604 

in  appendicitis,  iv.  749 

tuberculous,  i.  655 
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Pleuropericardial 

Pleuropericardial  infection  in  wounds  of 

heart,  v.  67 
Pleuropneumolysis,  total,  Friedrich's,  in 
empyema,  vi.  387 
in  tuberculosis  of  lung,  vi.  390, 
391 
Pleurothotonos,  i.  491 
Pleurotomy,  local  anesthesia  in,  v.  1068 
Plexiform  angeioma,  i.  769 
neuroma,  i.  764;  ii.  714 
sarcoma,  i.  791 
Plexus,  brachial,  anesthesia  paralysis,  ii. 
738 
injuries  and  diseases,  ii.  732 
hemorrhoidal,  iv.  112 
vesicoprostatic,  iv.  112 
Plica  semilunaris,  iv.  860 
Plimmer's  bodies,  i.  810 
Plumbierung,     Mosetig's,     for     closing 

cavities  in  bone  from  abscess,  ii.  43 
Plumper  after  excision  of  jaw,  v.  763,  765 
Plunging  goiter,  iii.  362 
Pneumatic  suit,  Crile's,  i.  939 
Pneumatocele,  iii.  32,  33 

of  neck,  vi.  317 
Pneumectomy,  iii.  554,  555 

in  pulmonary  tuberculosis,  i.  653 
Pneumococcic  arthritis,  ii.  305;  v.  1127- 
1129 
pericarditis,  v.  1122 
peritonitis,  v.  1124-1127 
Pneumococcus,  i.  236 

infection,  bacteriology  of  blood,  i.  120 
surgical  diseases  caused  by,  v.  1120; 
vi.  998 
Pneumogastric  nerve,  contusion,  ii.  731 
injuries  and  diseases,  ii.  731 
in  wounds  of  neck,  iii.  313 
Pneumonia,  abscess  of  lung  after,  v.  1120 
1121;  vi.  998,  1000 
appendicitis   and,    differentiation,    iv. 

772 
arthritis  in,  v.  1127-1129  _ 
empyema  after,  v.  1120;  vi.  998 
gangrene  of  lung  after,  v.  1120,  1121; 

vi.  998,  1000 
in  fractures,  ii.  103,  130 
pericarditis  in,  v.  1122 
peritonitis  in,  v.  1123 
pyopericarditis  in,  v.  1123 
septic  embolic,  i.  448 
seropericarditis  in,  v.  1123 
surgical  conditions  associated  with,  v. 

1120 
thrombosis,  i.  435 
vagus,  iii.  .313 
Pneumothorax,  iii.  .526,  .527;  vi.  380 
a  soupape,  vi.  378 
artificial,  creation,  iii.  549 

in  pulmonary  tuberculosis,  i.  654 
in  fractures  of  ribs,  ii.  158,  162 
in  wounds  of  heart,  treatment,  v.  66 
prevention,  in  operations  on  thorax, 

vi.  395 
tuberculous,  i.  654 


Porter 

Pneumotomy  in  pulmonary  tuberculosis, 

i.  653 
Pockets,  separate,  of  abscess,  treatment, 

i.  251 
Poikilocytes,  i.  122 
Poikilocytosis,  i.  122 
Pointing  of  abscess,  i.  242,  247 
Poisoning,  blood-,  i.  556,  569 
definition,  i.  546 

by  hydrogen  sulphid,  v.  1227 

by  illuminating  gas,  v.  1224 

by  sewer-gas,  v.  1227 

delayed,  from  chloroform  anesthesia, 
V.  1026 

forage,  i.  533 

from  Beck's  bismuth-paste,  vi.  45 

ivy-,  vi.  238 

primrose-,  vi.  238 

sumac-,  vi.  238 

wounds,  i.  879 
Poisonous  weapons,  wounds  by,  in  naval 

surgery,  vi.  752 
Poitrine  de  pigeon,  ii.  508 

en  carene,  ii.  508 
Policeman's  heel,  ii.  561 
Polio-encephalitis,  acute,  iii.  173 
Poliomyelitis,  anterior,  ii.  510 
Poliomyelo-encephalitis,  vi.  223 
Polyarteritis  nodosa,  v.  95 
Polyblast  cells,  i.  207 
Polyblasts,  i.  36.5 
Polychromatophilia,  i.  123 
Polycystic  kidney,  iv.  242 
Polycythemia,  i.  119,  121 
Polydactylism,  ii.  23,  573 
Polymastia,  iii.  565 

Polymorphonuclear  eosinophile,  i.   125 
Polymyositis,  acute,  ii.  439 
Polyneuritis,  ii.  692 
Polynuclear  basophiles,  i.  125 

eosinophiles;*  i.  125 

leukocytes  of  inflammation,  i.  202 

neutrophiles,  i.  125 
Polypoid  joints,  vi.  199,  200 
Polyps,  bleeding,  of  septum,  iii.  419 

nasal,  ii.  67;  iii.  417,  418 

rectal,  iv.  153 
Polythelia,  iii.  566 

Polyuria  after  intravenous  injections  of 
hypophyseal  extracts,  vi.  282 

in  Frohlich's  syndrome,  vi.  298 

in  surgical  diseases  of  kidney,  iv.  190 
Pond  fracture,  iii.  74 
Pons,  diseases,  diagnosis,  iii.  167 

tumors,  symptoms,  iii.  227 
Pooley  and  White's  method  of  ripening 

cataract,  iv.  873 
Popliteal  aneurism,  v.  344-350 

artery,  ligation,  v.  718 

nerve,  external,  injuries,  ii.  744 

space,  abscess,  i.  280 

vein,  ligation,  v.  170 
Porro-Cesarean  section,  v.  486,  487 
Porter's  exploratory  pericardiotomy,  v. 

62 
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Port-wine 

Port-wine  mark,  ii.  633;  iii.  27 
Position  and  drainage  in  abdominal  sur- 
gery, vi.  431 

Fowler,  iii.  706,  777 

Trendelenburg,  iii.  705,  706 

pelvis-low,  iii.  706 
Posner's  stone-searcher,  iv.  278 
Post,  i.  57 

Postanal  gut,  tumors,  i.  826 
Postcalcaneal  bursitis,  ii.  561 
Postfebrile  gangrene,  i.  331 

treatment,  i.  333 
Posthemorrhagic  leukocytosis,  i.  128 
Postmammary  abscess,  iii.  574 
Postoperative  complications,  v.  653 

embolism,  vi.  438 

gas-pains,   cause  and  prevention,   vi. 
157 

hemorrhage,  vi.  438 

leukocytosis,  i.  128 

neurasthenia,  vi.  438 

phlebitis,  vi.  439 

rise  in  temperature  in  insanity,  ii.  794 

shock,  vi.  438 

tetanus,  vi.  68 

thrombosis,  i.  437;  vi.  62 

treatment,  v.  648;  vi.  896 
Postoral  plates,  iii.  614 
Postpharyngeal  abscess,  i.  263 
Postrectal  dennoids,  i.  826 
Posttraumatic  neuroses,  iii.  253 
Posttyphoid  mammitis,  suppurating,  vi. 

997 
Postural  scoliosis,  symptoms,  ii.  494 

treatment,  ii.  499 
Postzoster  neuralgia  of  scalp,  iii.  29 
Potain's  aspirating  apparatus,  v.  614 
Potash,  caustic,  in  anthrax,  i.  509 
Potassium  iodid  in  aneurism,  v.  248 
in  sporotrichosis,  vi.  242 

permanganate,  v.  595 
in  Oriental  sore,  vi.  791 
Pott  (Percival),  i.  40,  45 
Pott's  disease,  ii.  469-490;  vi.  217 

lumbar,    tuberculosis    of    hip    and, 

differentiation,  ii.  325 
spondylitis   deformans  and,   differ- 
entiation, ii.  357 

fracture,  ii.  265-270 

gangrene,  i.  318 

puffy  tumor,  iii.  33,  48 
Powder  gases,  asphyxia  from,  in  naval 

warfare,  iv.  1057 
Precancerous  conditions,  i.  795 
of  stomach,  iii.  916 

stage  of  cancer  of  tongue,  iii.  687 
Precipitate  bladder,  iv.  293 
Precipitation,  specific,  i.  176 
PrccijMtinogens,  i.  176 
Precipitins,  i.  176 

inmiune,  i.  177 
Precocious  obesity,  vi.  121 

puberty,  vi.  112 
Precorneal  iridotomy,  iv.  SSO 
Pregnancy,  abdominal,  v.  576 


Prolapse 
Pregnancy,  acromegaly  in,  vi.  117,  284 
appendicitis  in,  iv.  765 

surgery,  v.  1129 
associated  with   cancer  of  uterus,  v. 
535 
with  fibroids  of  uterus,  v.  525 
cornual,  v.  576 
cysts  of  ovary  and,  v.  566 
differentiation,  v.  568 
ectopic,  V.  575;  vi.  885 

appendicitis  and,  differentiation,  iv. 
772 
enlargement  of  hypophysis  in,  vi.  284 
extra-uterine,  v.  575;  vi.  885 

appendicitis  and,  differentiation,  iv. 
772 
hematoma  of  ovary  and,  vi.  877 
hypertrophy  of  breast  during,  iii.  567 
influence  of,  on  fibroids  of  uterus,  vi. 
853  _ 
on  varicose  veins,  v.  152 
interstitial,  v,  576 
ovarian,  v.  575,  576 
phenolsulphonephthalein   test    in,    vi. 

636 
pyelonephritis  of,  v.  1131 
surgery  of,  v.  1129;  vi.  1002 
tetany  in,  vi.  349 
tubal,  v.  575,  576,  577 
tubo-ovarian,  v.  576 
Pre-oral  plates,  iii.  614 
Prepuce,  iv.  473 
adherent,  iv.  480 
morbid  conditions,  iv.  479 
of  clitoris,  adhesions,  v.  399 

hypertrophy,  v.  399 
pinpoint-sized  opening,  iv.  480 
tight,  iv.  480 
Presenile  arteriosclerosis,  v.  94 
gangrene,  i.  319,  322;  vi.  54 
Pressure,    differential,    emplojTnent,    in 
operations  on  thorax,  vi.  395 
diverticula  of  esophagus,  iii.  813 
in  esophagus,  method  of  determining, 

iii.  790 
in  prophylactic  hemostasis,  v.  187 
Pre-uterine  hernia,  vi.  834 
Prevesical  space,  abscess,  iii.  727,  728 
Priapism,  iv.  481 
Primrose  dermatitis,  vi.  238 
Prince's    method    of    advancement     of 

rectus  tendon  in  strabisuuis,  iv.  899 
Prize-fighter's  fracture,  iii.  81 
Processus  pyramidalis,  iii.  336 
Procidentia,  v.  490;  vi.  836 
Proctitis,  iv.  123,  124 
Proctoclj^sis  in  appemlicitis,  iv.  78S 
Proctodeum,  iv.  118 
Prodromes,  abscess,  in  syphilis,  i.  691 
Pi'of eta's  immunity,  i.  679 
Profound  goiter,  iii.  362 
Prolabium,    use,    in   operation   for   cleft 

palate,  iii.  624 
Prolapse  of  anus,  iv.  134,  136  - 
of  liver,  iii.  970 
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Prolapse 

Prolapse  of  posterior  vaginal  wall,  treat- 
ment, vi.  799 
of  rectum,  iv.  134-141 
of  spleen,  iii.  1087 
of  uterus,  v.  490-498;  vi.  834-847 
uterovaginal,  v.  490;  vi.  834,  835 
vagino-uterine,  v.  490;  vi.  834,  836 
Proliferating  goiter,  iii.  390 
Proliferation  cysts  of  pancreas,  iii.  1055 
Prominent  ear,  iv.  805,  806 
Pronated  foot,  ii.  553 
Prone  pressure  of  artificial  respiration  in 

electric  shock,  vi.  949a 
Properitoneal  hernia,  iv.  60-63 

space,  infection,  iii.  727 
Prostate,  abnormities,  iv.  380 
abscess,  i.  276 

tuberculous,  i.  285 
anatomy,  iv.  372 
anomalies,  iv.  380 
arteries,  iv.  376 
blood-vessels,  iv.  376 
calculus,  iv.  384-387 
capsule,  anatomy,  iv.  373 
carcinoma,  iv.  453-468;  vi.  690,  691 
corpora  amylacea,  iv.  384 
amyloidea,  iv.  384 
coUoidea,  iv.  384 
cysts,  iv.  380-382;  vi.  670 
echinococcus  cysts,  iv.  382 
epithelioma  adenoid,  iv.  454,  455 
histology,  iv.  379 

hypertrophy,  iv.  405-453;  vi.  684,  685 
influence    of   race   and   age  in,   iv. 

1150 
phenolsulphonephthalein  test  in,  vi. 
688     _        _ 
inflammation,  iv.  387-398;  vi.  673 
injuries,  iv.  382,  383 
lymphatics,  iv.  376 
nerves,  iv.  377 

relations  to  parietal  structures,  iv.  377 
retention  cysts,  iv.  381 
sarcoma,  iv.  468 
sheath,  anatomy,  iv.  373 
surgery,  iv.  372;  vi.  670 

determining  renal  function,  vi.  687 
surrounding  fascias,  anatomy,  iv.  374 
tuberculosis,  iv.  401;  vi.  683 
veins,  iv.  376 
wounds,  iv.  382,  383 
Prostatectomy,    perineal,    conservative, 
for  hypertrophy,  iv.  439 
for  cancer  of  prostate,  iv.  463 
for  hypertrophy,  iv.  438 
suprapubic,  for  cancer  of  prostate,  iv 
463 
for  hypertrophy,  iv.  432 
Squire's  method,  vi.  686 
Prostatic  fistula,  i.  285 

orifice,  contracture,  vi.  674-683 
urethra,  iv.  474 
Prostatitis,  iv.  387-398;  vi_.  673 
Prostatopelvic  carcinosis,  iv,  455 
Prostatorrhea,  iv.  394 


Pudic 

Prosthesis  in  cicatricial  orbit,  operations 

for,  iv.  910 
Prosthetic   apparatus   after   excision   of 

jaw,  V.  763,  765 
Protargol,  v.  596 
Protectives  in  surgery,  v.  607 
Proteids,  bacterial,  i.  229,  231 
Protein  fever,  vi.  88 
Proteolysin,  vi.  37 
Proteolytic  ferments,  vi.  35 
Prototypes,  law,  i.  736 
Protozoan  diseases,  blood  changes,  i.  139, 

142 
Protrypsin,  iii.  1070 
Proud  flesh,  i.  297 

Provisional  calcification,  line,  i.  585 
Pruritus    ani,     intractable,     treatment, 
surgical,  vi.  627 

vulvae,  V.  394,  395 
Psammoma,  i.  771 

of  brain,  iii.  221 
pathology,  ii.  669 

of  pineal  glands,  vi.  119 

of  spinal  cord,  pathology,  ii.  679 

of  vertebrae,  pathology,  ii.  679 
Pseudarthrosis  in  fractures,  ii.  107,  109, 

110 
Pseudo-anemia,  i.  116 
Pseudo-cysts,  i.  863 

of  pancreas,  iii.  1056;  vi.  616 
Pseudo-elephantiasis,  iv.  583 
Pseudo-hermaphroditism,  v.  379 
Pseudo-hernia  of  muscles,  ii.  445 
Pseudo-Hii'schsprung's  disease,  vi.  530 
Pseudo-leukemia,  iii.  320 
Pseudo-mammae,  i.  831 
Pseudo-membranous  granulations,  i.  364 
Pseudo-myxoma  of  peritoneum,  vi.  453 
Pseudo-paralysis    agitans    hysterica,    ii. 

775 
Pseudo-prolapsus  of  cervix,  v.  465,  491 
Pseudo-ptygerium,  treatment,  iv.  890 
Pseudo-trichiniasis,  ii.  439 
Pseudo-tuberculous  peritonitis,  iii.  752 
Psoas  abscess,  appendicitis  and,  differ- 
entiation, iv.  768 
tuberculous,  i.  284 
Psoriasis  of  tongue,  iii.  667 
Psychic  shock  in  accident  cases,  v.  935 
Psychoses  after  cranial  injuries,  iii.  253, 

254 
Pternalgie,  ii.  561 
Pterygium,  dermoid,  i.  757 

operations  for,  iv.  889 

pseudo-,  treatment,  iv.  890 
Ptomains,  i.  229 
Ptosis  of  stomach,  .r-rays  in,  vi.  1013 

operations,  iv.  911-915 
Puberty,  delayed,  vi.  112 

precocious,  vi.  112 
Pubiotomy,  v.  489 
Puboprostatic  ligaments,  iv.  375 
Pudendal  hematoma,  v.  417 
Pudic   artery,   internal,   ligation    of,   v. 

709 
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Puerperal 

Puerperal  eclampsia,  Fischer's  solution 
in,  vi.  660 
from  Bright's  disease,  vi.  659 
treatment,  v.  1130 
fever,  v.  463 
relation  of  erysipelas,  i.  469 
treatment,  v.  1130 
injuries  of  pelvic  outlet,  v.  419;  vi.  799 
septic  thrombophlebitis,  v.  1.51 
vulvitis,  V.  390 
Puerperium,       phenolsulphonephthalein 
test  in,  vi.  636 
surgery  of,  v.  1129;  vi.  1002 
Pulled  elbow,  ii.  411 
Pulmotor,  baby,  vi.  944 

Draeger,  vi.  944 
Pulpy  degeneration   of   synovial   mem- 
brane, i.  658 
gangrene,  i.  343 
Pulsation  in  aneurism,  v.  235 
Pulse  as  symptom  of  diseases  of  brain, 
iii.  162 
changes  in,  in  arteriovenous  aneurism, 

V.  298  _ 
in  peritonitis,  i.  84 
in  typhoid  fever,  i.  84 
Pulsion  diverticulum   of  esophagus,   vi. 

463,  464 
Pulsus  paradoxus  in  adhesive  pericardi- 
tis, V.  37 
Punch  operation  for  contracture  of  pro.s- 

tatic  orifice,  vi.  678-683 
Punctum  lachrymale,  dilatation,  iv.  922 
Puncture,   dry,   in   pericardicentesis,   v. 
29  ' 

lumbar,  in  tumor  of  brain,  danger,  iii. 
230 
point    for,    in    subarachnoid    anes- 
thesia, V.  1096 
of  heart  in  pericardicentesis,  v.  26,  29 
of  pericardium,  v.  24 
of  tuberculous  abscess,  vi.  99 
perineal,   of  membranous  urethra,   in 

stricture  of  urethra,  iv.  570 
ventricular,  in  hydrocephalus,  iii.  115 
wounds,  i.  879,  893,  894 
Pupil,  iv.  856 
dilator  of,  iv.  856 
sphincter  of,  iv.  856 
Pupillary  light  reflex  in  traumatic  neu- 
roses, vi.  255 
Purmann,  i.  40 
Purmann's   operation   for   aneurism,    v. 

264 
Purse-string  suture  for  femoral  hernia, 

iv.  75 
Purulent  arteritis,  v.  86 
effusion,  definition,  i.  246 
empyema,  definition,  i.  246 
infiltration,  i.  243 

meningitis  in  typhoid  fever,  \\.  997 
necrotic  appendicitis,  vi.  560 
phlebitis,  v.  143,  147 
Puruloid  material  from  ulcer,  i.  292 
Pus,  i.  228-242 


Quinsy 
Pus,  fermentative  activities,  vi.  25 

laudable,  i.  239,  902,  905 
Pustular  syphilids,  i.  700 
Pustule,  malignant,  i.  503,  506 

of  lips,  iii.  634 
Putrefactions,   intestinal,    in   infections, 

i.  158 
Putrid  degeneration,  i.  343 
infection,  acute,  i.  340 
ulcer,  i.  308,  343 
Pyelitis,  iv.  224 

appendicitis   and,    differentiation,    iv. 

770 
treatment,  iv.  227 
Pyelonephritis,  iv.  224 

of  pregnancy,  v.  1131 
Pyeloplication  in  hydronephrosis,  iv.  224 
Pyemia,  i.  550,  569-573 

vaccine  treatment,  vi.  93 
Pyemic  abscess,  i.  255,  569 

endometritis,  ^^.  813 
Pyephlebitis  after  operation  for  appendi- 
citis, iv.  792 
complicating  appendicitis,  iv.  749 
septic,  in  thrombosis  in  appendicitis, 
i.  441 
Pylorodilators,  vi.  484 
Pyloroplasty,  iii.  907-914 
Pylorospasm,   dilatation  of  pvlorus  in, 

vi.  483 
Pylorus    and    intestines,    simultaneous 
stenosis,  iv.  648 
atresia,  congenital,  iii.  842 
dilatation,  in  pylorospasm,  ^^.  483 
spasm,  iii.  960 

stricture  and,  duodenal  bucket  for 
differentiating,  vi.  485 
stenosis,  congenital  hvpertrophic,  iii. 
840,  841 
spasm    and,    duodenal    bucket    for 
differentiating,  vi.  485 
ulcer,    appendicitis    and,    differentia- 
tion, iv.  771 
Pyocolpos,  V.  381 
Pyogenic  arteritis,  v.  86 
membrane,  i.  281 
phlebitis,  diffuse,  v.  146,  148 
Pyoid  material  from  ulcer,  i.  292 
Pyonephrosis,  iv.  224,  225 
Pyopericarditis  in  pneumonia.  \-.  1123 
Pyopneumothorax  subphrenicus.        See 

Abscess,  subphroiic. 
Pyorrhoea  alvcolaris,  iii.  638,  639 
Pyosalpinx,  v.  553,  554;  vi.  874 
Pyothorax,  iii.  530-536;  vi.  381-387 
Pyramidal  process,  goiter  dcAoloiiing  in, 

"iii.  364 
Pvuria  in  surgical  disea.^es  of  kitinev,  iv. 
'192 


Quarry  accidents,  v.  929 

Quervain's    musculocutaneous    flap    in 

operations  on  neck,  vi.  324,  325 
Quinsy,  iii.  449 


GENERAL    INDEX 


1145 


Rabies 

Rabies,  i.  530-535;  vi.  81-85 
Race  in  aneurism,  v.  242 

influence,    in   surgical    affections,    iv. 
1139 
Rachischisis,  ii.  821 
Rachitis.     See  Rickets. 
Radial  artery,  ligation,  v.  693 
Radicular  odontoma,  i.  786 
Radiocarpal  joint,  dislocations,  ii.  412, 

413 
Radiotherapy,  thermo-,  vi.  141 
Radio-ulnar  joint,  lower,  dislocations,  ii. 

412 
Radium  burns,  healing  of  tissue  after,  i. 
379 
in  carcinoma  of  rectum,  vi.  632 
in  hydrophobia,  i.  535 
in  surgery,  v.  1178;  vi.  1013 
in  ulcer,  vi.  49 
Radius    and    ulna,    dislocations,    back- 
ward, ii.  406-409 
fractures,  ii.  197,  198 
dislocation,  ii.  410 

of  head,  congenital,  ii.  541 
excision,  v.  768 
fractures  of  head,  ii.  196,  197 

of  lower  end,  ii.  202-209;  vi.  179,  180 
of  neck,  ii.  196,  197 
of  shaft,  ii.  201  _ 
of  upper  end,  vi.  190 
lesions,  ii.  181 
sublu.xation,  ii.  411 
Raffia  ribbons  as  drainage  material,  vi. 

896 
Rage,  i.  530 

Rag-picker's  disease,  i.  507 
Railroad  accidents,  v.  915,  926 
hospital  cars  on,  v.  918 
hospitals,  V.  922 
spine,  i.  920;  ii.  759,  762,  852  ' 
surgeons,  meetings  of,  v.  924 
surgical  staff,  organization,  v.  917 
Ramus  of  lower  jaw,  fractures,  ii.  149 
Rankenangiom,  iii.  26 
Ranula,  iii.  682,  683 

pancreatic,  iii.  1055 
Ranvier's  nodes,  ii.  686 
Rash,  wandering,  on  tongue,  iii.  664 
Rathke's  pouch,  vi.  269 
Rattlesnake-bites,  pathology,  i.  542,  543 
Raynaud's  gangrene,  i.  325,  326 
Recamier's     treatment     of     pancreatic 

cysts,  iii.  1060 
Reconstructive  endo-aneurismorrhaphy, 
V.  271 
surgery,  v.  879-914;  vi.  929 
of  abdominal  wall,  vi.  441 
Rectal  enema  after  abdominal  surgery, 
vi.  439 
fistula,  i.  289 

Beck's  bismuth  paste  in,  vi.  44 
gynecologic  examination,  v.  368 
infusion  of  salt  solution  in  shock,  i. 

943 
valves  of  Houston,  importance,  vi.  627 


Rectum 

Recti  muscles  in  upper  abdomen,  Coffey's 
operation    for    increasing    space 
between,  vi.  443,  444 
segmental  rigidity,  i.  92 
Rectocele  in  female,  v.  425 

operations  for,  v.  435-441 
Rectoperineal  fistula,  v.  458 
Rectopexy  in  prolapse  of  rectum,  iv.  139 
Recto-urethral  fistula,  iv.  383 
Recto-urethralis  muscle,  iv.  337 
Rectovaginal  fistula,  i.  285,  290;  iv.  126, 

128;  v._  458 
Rectovesical  defects,  treatment,  iv.  121 

fascia,  anatomy,  iv.  374 

fistula,  iv.  126,  128 
Rectum,  absence,  iv.  119 

absorptive  power,  iv.  114 

actinomycosis,  i.  523 

adenoma,  iv.  153 

amputation,  for  tumors,  iv.  160 

anatomy,  iv.  110 

angioma,  iv.  154 

arteries,  iv.  Ill 

blood-supply,  iv.  Ill 

carcinoma,  iv.  154-165;  vi.  628-632 
examination  of  inguinal  glands,  iv. 
112 

condyloma,  iv.  153 

dermoids,  i.  826,  827,  828 

diseases,  vi.  625 

influence  of  race,  age,  and  sex  in,  iv. 
1152 

endothelioma,  iv.  158 

epithelioma,  iv.  157 

examination,  iv.  115,  116;  vi.  625 

fetal  development,  iv.  115 

fibrolipoma,  iv.  154 

fibroma,  iv.  152 

fibromyoma,  iv.  154 

foreign  bodies  in,  iv.  123 

high  fixation, "in  prolapse,  iv.  139 

imperforate,  iv.  119 

incontinence,  after  fistula  operations, 
treatment,  vi.  626 

inflammation,  iv.  123,  124 

laceration  of  wall,  iv.  122 

lipoma,  iv.  154 

lymphatics,  iv.  112 

lymphosarcoma,  iv.  157 

malformations,  iv.  117-120 

melanoma,  iv.  158 

membranous  obstruction,  iv.  119 

mucous  membrane,  iv.  112-114 

musculature,  iv.  113 

myoma,  iv.  154 

opei-ations  on,  local  anesthesia  in,  v. 
1077 
preparation  of  patient,  vi.  625 

papilloma,  iv.  153 

physiologic  functions,  iv.  113 

polyps,  iv.  153 

prolapse,  iv.  134-141 

sarcoma,  iv.  157 

specula,  iv.  116,  117 

strictures,  iv.  132,  133 
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Rectum 

Rectum,  surgery,  iv.  110;  vi.  625 
sj'^philis,  i.  70S 
tenesmus,  iv.  113 
teratoma,  i.  S26 
tumors,  iv.  150-165 
electric  desiccation  for,  vi.  139 
removal,  bearing  of  lymphatics  on, 
vi.  511 
ulcers,  iv.  129-132;  vi.  626 

syphilitic,  salvarsan  in,  vi.  626 
ureters  emptying  into,  iv.  119 
uterus  emptying  into,  iv.  119 
vagina  emptying  into,  iv.  119 
valves,  iv.  113 
veins,  iv.  112 
wounds,  iv.  122 
Rectus  tendon,  advancement,  in  strabis- 
mus, iv.  898 
shortening,  in  strabismus,  iv.  899 
Red   clot,    functions   of,   in  wounds   of 
arteries,  v.  102 
in  aneurism,  v.  229 
coi'puscles,  i.  121-124 
Cross  first-aid  car,  vi.  944 
degeneration  in  uterine  fibroids,  i.  774 
pus,  i.  239 
Red-marrow  tumor,  i.  747 
Redness  in  diseases  of  joints,  ii.  297 
Redressing  of  wound  after  operation,  v. 

648 
Reducible  hernia,  iv.  19 
Reduction  of  fractures,  ii.  115 
Reedv  nails,  ii.  651 
Reef  knot,  v.  603 
Reel  foot,  ii.  542 

Reflex  muscular  spasm  in  tuberculosis 
of  ankle,  ii.  348 
of  hip,  ii.  318 
of  joints,  ii.  312 
of  knee,  ii.  335 
phenomena  in  gall-stone  colic,  i.  86 
Reflexes  in  fractures  of  spine,  ii .  862 
Re-formed  artificial  eye,  iv.  904 
Refrigeration  in  aneurism,  v.  251 
Regeneration  of  arteries  after  arterior- 
rhaphy,  v.  138 
of  blood,  V.  178 
of  lymph- nodes,  i.  397 
of  nerves,  i.  401;  ii.  688 
of  nervous  tissue  of  brain  and  spinal 

cord  after  injury,  i.  397 
of  peripheral  nerves,  i.  399;  ii.  6S8 
of  spinal  cord  after  injury,  ii.  662 
Regiment,  medical  personnel  and  equip- 
ment, iv.  9.50 
Regimental  hospital,  iv.  951 
infirmary,  iv.  951 
equipment,  iv.  956 
Regular  army  of  United  States,  vi.  733 
Regurgitant     vomiting     after     gastro- 
enterostomy, iii,  899 
Rehn's  modification  of  Kocher's  method 

of  exploratory  pericardiotomy,  v.  62 
Reichel's     theory     of     mechanism     of 
strangulated  hernia,  iv.  42 


Rests 
Reichmann's  disease,  iii.  961 
Reid-Clementi  treatment  of  aneurysm,  v. 

254 
Reid's  base-line,  iii.  169 

treatment  of  aneurism,  v.  254 
Reisman's  method  of  reduction  in  frac- 
tures of  lower  end  of  femur,  ii.  249 
Reizungsformen,  i.  126 
Relaxation  incisions,  v.  889 

suture,  V.  603 
Renal  artery,  embolism,  i.  449 

calculi,  .T-rays  in  detecting,  v.  1153 
furuncle,  vi.  651 
Rentenhysterie,  vi.  257 
Repair  in  Pott's  disease,  ii.  471 
in  tuberculosis  of  joints,  ii.  287 
of  ancient  dislocations,  ii.  381 
of  arteries  after  ligation,  v.  116 
of  dislocations,  ii.  381,  382 
of  fractures,  ii,  104,  105 

of  nerves,  i.  401 
of  tendons,  ii.  458 
of  wounds  of  arteries,  final,  v.  104 
process  of,  i.  348-417 
Replacement  of  teeth,  iii.  640 
Reptiles,  diseases  derived  from,  i.  530; 

vi.  81 
Research  work,  .r-raj's  in,  vi.  1006 
Resection.     See  Excisioii. 
Resections  etagees,  v.  159 
Resident  surgeon,  election,  v.  1214 
Resistance  period  of  Issaeff,  i.  220 

to  infection,  i.  159 
Respiration  and  circulation,  phvsiologv, 
i.  87 
artificial,  in  failure  of  respiration  dur- 
ing anesthesia,  v.  1013 
in  snake-bites,  i.  544 
Schafer's  method,  in  electric  shock, 
vi.  949a 
as  symptom  of  diseases  of  brain,  iii. 

162 
in  shock,  i.  929 
increased,  in  peritonitis,  i.  86 
obstruction,  anesthesia,  i.  86 
surgical  physiology,  i.  84 
Respiratory    organs,    acute    lesions,    in- 
fluence,   on    siu'sical    prognosis,    v. 
620 
system,  effect  of  chloroform  anesthesia 
on,  V.  1019 
of  multiple  injuries  on,  v.  940 
svphilis,  i.  708 
Rest  of  wounds,  i.  888 

physiologic,  in  shock,  i.  943 
Restorative  endo-anourismorrhaphv,   v. 

271 
Rests  and  epithelial  tracts,  i.  806 

associated  with  adrenal  in  kitlnev,  i. 
805 
with  mammary  gland,  i.  806 
with  jiancreas,  i.  SOo 
with  parotid  gland,  i.  806 
with  spleen,  i.  805 
definition,  i.  805 


GENERAL    INDEX 


1147 


Resuscitation 

Resuscitation   from    electric   shock,    vi. 
949a 
Scltafer's  method,  vi.  949o 
Reticulated  tubercle,  i.  611 
Retina,  glioma,  i.  765,  766 
Retinal  changes  as  symptom  of  brain 

tumors,  iv.  940 
Retinitis  pigmentosa,  i.  754 
Retraction  of  nipple,  iii.  570 
Retrenchment  in  plastic  surgery,  v.  895 
Retro-auricular  glands  of   neck,  topog- 
raphy, iii.  299 
Retrocolic  fossa,  anatomy,  iv.  735 
Retroflexion  of  uterus,  v.  502,  503;  vi. 

847-850 
Retromammary  abscess,  i.  265 
Retroperitoneal  glands,  iii.  755 
diseases,  vi.  454 
hernia,  iv.  99 

infections  from  appendicitis,  iv.  749 
method  of  exposing  ureter,  iv.  260 
space,  abscess,  iii.  754,  755 
am^doid  tum^or,  iii,  760 
cysts,  iii.  760-762 
diseases,  vi.  454 
ganglioma,  iii.  760 
inflammation,  iii.  754,  755 
lipoma,  iii.  7.57,  759 
myofibroma,  iii.  759 
neuroma  gangliocellulare,  iii.  760 
sarcoma,  iii.  763,  764 
surgery,  iii.  743;  vi.  453 
teratoid  tumors,  iii.  762 
tumors,  iii.  757;  vi.  4.54 
cysts  of  ovary  and,  differentiation, 
V.  .569 
Retropharyngeal  abscess,  i.  263;  iii.  293 
tuberculous,  i.  263,  283 
glands,  topography,  iii,  300 
Retropharynx,  anatomy,  iii.  440,  441 
Retro-uterine  hernia,  vi.  834 
Retroversion  of  uterus,  v.  501-511;  vi. 

847 
Retzius'  space,  abscess,  iii.  727 
Reverdin's  method  of  skin-grafting,   i. 

378;  V.  896 
Reversive  infantilism,  vi.  298 
Rheumatic  arthritis,  chronic,  ii.  307 
fever,  ii.  306 

streptococci  in  blood,  i.  120 
gout,  ii.  307 
synovitis,  ii.  306 
Rheumatism,  acute  articular,  ii.  306 
chronic,  ii.  307 
gonorrheal,  ii.  303 
in  syphilis,  i.  691 
nodular,  ii.  307 
scarlatinal,  v.  1133 
surgery  of,  v.  1133 

tuberculous    arthritis    simulating,    vi. 
101 
Rheumatoid  arthritis,  ii.  307 

appendicitis  and,  differentiation,  iv. 
768 
Rhinitis,  iii.  411,  412 


Robson 

Rhinitis,  syphilitic,  i.  708 

Rhinoliths,  in.  414 

Rhinophyma,  iii.  416 

Rhinoplasty,  v.  882,  904-912;  vi.  936, 
937 

Rhinorrhea,  iii.  421 

Rhinoscleroma,  iii.  416;  vi.  355 

Rhumatisme  nouveux,  ii.  307 

Ribbert's  definition  of  inflammation,  vi. 
17 

Ribs,  abscess,  tuberculous,  i.  284 

absence  or  incomplete  development,  iii. 

513 
anterior  end,  fractures,  vi.  178 
cervical,  iii.  295,  297;  vi.  320 
chondroma,  iii.  524 
dislocation,  ii.  416;  vi.  178 
fractures,  ii.  1.56-162;  iii.  515 
osteomyelitis,  iii.  521,  522;  vi.  379 
resection,  in  pulmonary  tuberculosis,  i. 
654 
local  anesthesia  in,  v.  1068 
tumors,  iii.  524;  vi.  380 

Rice  bodies,  i.  658;  ii.  286,  371;  vi.  199 

Richardson's  method  of  covering  de- 
nuded areas  on  small  intestine,  vi.  429, 
430 

Richter's  hernia,  iv.  45 
needle-holder,  v.  605 

Ricin,  i.  157 

Rickets,  i.  580-592;  ii.  50 

acute  tuberculosis  of  knee  and,  differ- 
entiation, ii.  339 
atrophy  of  cranial  bones  in,  iii.  43 
deformities,  ii.  575;  vi.  229 
fetal,  ii.  50 

atrophy  of  cranial  bones  in,  iii.  43 
pathologic  fracture  in,  ii.  86 
z-rays  in,  v.  1164 

Rider's  bone,  ih  439,  445 

Riedel's  lobe,  iii.  967 

Riesenwuch,  iii.  44 

Rifle,  military,  wounds  by.  See  Gun- 
shot wounds. 

Rigg's  disease,  iii.  638 

Rigidity  of  spine,  ii.  355 

Rindfleisch  and  Friedel's  operation  for 
varicose  veins,  vi.  52 

Ring  bodies  of  erythrocytes,  i.  124 

Ring's  ocular  mask,  iv.  869 

Riolan-Skielderup  method  of  pericardi- 
otomy, V.  33 

Ristine's  operation  for  complete  tears 
of  perineum,  v.  433 

Riva-Rocci  sphygmomanometer,  i.  94 

Road,  law  of,  as  pertaining  to  surgeon, 
V.  1196 

Roberts'  operation  for  sunken  nose,  v. 
910 
tonsillar  scissors,  iii.  453 

Robin,  i.  157 

Robinson's  apparatus  for  operations  on 
thorax,  vi.  965,  966 

Robson's  bone-bobbin,  iii.  893 

clamp  for  gastro-enterostomy,  iii.  889 
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Bobson 
Kobson's  method  of  gastro-enterostomy, 
iii.  889 
of  jejunostomy  in  cancer  of  stomach, 

iii.  943 
of  pyloi'oplasty,  iii.  908 
modification  of  Sevan's  incision  for 
operations    on    gall-bladder    and 
biliary  ducts,  iii.  1014 
of  Ssabanajew-Franck  operation  for 
gastric  cancer,  iii.  938 
needles,  iii.  889 

sign  in  subphrenic  abscess  from  chronic 
perforation  of  stomach,  iii.  868 
Rodent  ulcer,  i.  296,  303;  ii.  637 
superficial,  treatment,  vi.  238 
a:-ray  in,  v.  1175 
Rodman's  operation  for  chronic  ulcer  of 
stomach,  vi.  481 
in  carcinoma  of  breast,  vi.  402,  406 
Rogers  (J.  Kearny),  i.  63 
Rogers'  clamped  tube,  iii.  489 

plugged  tube,  iii.  488 
Rolando's  fissure,  iii.  155 

diseases,  diagnosis,  iii.  164 
line,  extracranial  determination,  iii.  169 
point,  inferior,  extracranial  determina- 
tion, iii.  169 
superior,  extracranial  determination, 
iii.  169 
Rollet's  stroma,  i.  121 
Rongeur,  cystoscopic,  vi.  682,  683 
Rontgen  rays.     See  X-ray. 
Rosary  of  rickets,  i.  588 
Rosenmiiller's  fossa,  iii.  440 

gland,  i.  276,  277 
Roser-Nelaton    line,    relation    of    great 

trochanter  to,  ii.  224 
Roser's  theory  of  mechanism  of  strangu- 
lated hernia,  iv.  42 
Rotation,  axial,  of  ovarian  tumors,  i.  848, 
849 
of  aneurismal  sac,  v.  223 
test  for  integritv  of  static  labyrinth, 
vi.  698 
Rotch's  point  in  pericardicentesis,  v.  29 
Rotten  blood,  definition,  i.  547 
Rotz,  i.  512 
Rouge's  treatment  of  carotid  aneurism, 

v.  319 
Rouleaux  formation,  i.  121 
Round  back,  ii.  503 
hollow  back,  ii.  504 
ligament  of  uterus,  fibroids,  i.  779 

shortening,  for  retroversion,  v.  508 
shoulders,  ii.  503,  504 
ulcer,  i.  308 
Round-cell  sarcoma,  i.  749 

of  stomach,  iii.  927 
Roux's  method   of  gastro-enterostomv, 
iii.  897 
operation      for     producing     artificial 
esophagus,  vi.  467-471 
Rowntreo    and    Geraghty's    phenolsul- 
phoncphthalein  test  of "  functional  ac- 
tivity of  kidneys,  vi.  634 


Sacciform 
Rowntree's    fluid    for    preservation    of 

specimens,  v.  1209 
Rubber  dam,  sterilization,  v.  609 
gloves,  V.  640 

in  hernia  operations,  iv.  36 
sterilization,  v.  640 
tissue,  sterilization,  v.  609 
Rubor,  i.  183 

Rudimentary  penis,  iv.  483,  484 
Ruhmkorff's  coil,  v.  1144 
Runde  Riicken,  ii.  503 
Rupial  lesions  following  bulbous  syph- 
ilid, i.  703 
Rupture,  fascial,  of  abdominal  wall,  vi. 
449 
in  aneurism,  signs,  v.  238 
in  extra-uterine  pregnancy,  v.  577 
muscular,  of  abdominal  wall,  iii.  736: 

vi.  449 
of  arteries,  v.  105 
of  bladder,  iv.  328-330  _ 

in  fractures  of  pelvis,  ii.  221 
of  cystic  tumor  of  ovary,  v.  566 
of  cysts  of  ovar}',  i.  852 
of  ^diaphragm    from     contusions    of 

thorax,  iii.  514 
of  esophagus,  iii.  792 
of  Fallopian  tube  in  salpingitis,  vi.  874 
of  heart,  v.  51 
of  intestine,  iv.  640,  679-685;  vi.  531. 

532 
of  kidney,  iv.  213-216;  yi.  451 
of    ligaments,    traumatism    of    joints 

from,  patholog}',  ii.  282 
of  lung  from  contusions  of  thorax,  iii. 

513 
of  membrana  tympani,  iv.  813,  814 
of  muscles,  ii.  445,  446 
of  sclera,  treatment,  iv.  886 
of  spinal  ligaments,  ii.  852 
of  spleen,  iii.  1088,  1090 

in  typhoid  fever,  vi.  995 
of  stomach,  iii.  843 
of  superficial  veins  of  penis,  iv.  479 
of    supraspinatus    tendon     causing 

s^Tnptoms  of  bursitis,  vi.  212 
of  tendons,  ii.  461,  462 
of  ureter,  iv.  24S,  249 
of  urethra,  iv.  504,  506,  508 

in  fractures  of  pelvis,  ii.  221 
of  uterus,  v.  479,  4S0 
of  varicose  veins,  v.  155 
traumatic,  of  azygos  vein,  vi.  379 
Russel  bod}^  vi.  355 
Ruth-Max\vell  method  of  treating  frac- 
tures of  neck  of  fennir,  ii.  233 
Ryall's    operation    for    constantly    dis- 
charging colostomy  woinid,  vi.  534 __ 
Rvdvgier's   method   of   splenopexv,    iii. 
'1091,  1092 


Sabatiek,  i.  40 

Sabelbein,  ii.  575 

Sacciform  aiieunsm.  v.  218,  221 
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Sacciform 

Sacciform  kidney,  iv.  219 
Sacculated  bladder,  iv.  293,  295 
Sacral  operations,  hemostasis  in,  v.  186 
Sacro  coxalgie,  ii.  347 

retheocace,  ii.  347 
Sacrococcygeal  lipoma,  ii.  831 
meningocele,  ii.  830 
region,  congenital  cysts  and  tumors, 
ii,  830,  833 
dermoid  cysts,  ii.  831 
epidermoid  cysts,  ii.  831 
teratoma,  ii.  830,  831 
Sacrocoxitis,  ii.  347 
Sacro-iliac  disease,  ii.  347 
joint,  sprains,  ii.  368 

tuberculous  disease,  ii.  347 
Saddle-nose,  iii.  404,  406 

treatment,  v.  909 
Salicylic  acid,  v.  595 
Saline  infusions  in  shock,  i.  940,  942,  943 
Salivary  calculus,  iii.  323 
fistula,  i.  285,  288 
parotid,  iii.  322. 
glands,  iii.  321 

actinomycosis,  i.  522 
chondrifying  tumors,  i.  752 
tumors,  iii.  324 
Salomoni's  method  of  circular  arterior- 

rhaphy,  v.  132 
Salpingitis,  v.  550-558;  vi.  872,  874 

gonorrheal,  iv.  532 
Salpingo-oophorectomy,  after-results,  vi. 

882 
Salpingo-oophoritis,  vi.  880,  881 
Salt  of  blood,  i.  Ill 
solution,  V.  596 

after  abdominal  operations,  vi.  437 
and   morphin-eucain  in  tetanus,   i. 

498 
as  filling  for  bone-cavities,  vi.  900 
in  acute  endometritis,  vi.  819 
in  circulatory  failure  in  chloroform 

anesthesia,  v.  1026 
in  hemorrhage,  v.  198,  201,  203 
in  intravenous  ether-anesthesia,  vi. 

977 
in  sciatica,  vi.  252 
in  tetanus,  i.  498 
mode  of  administering,  v.  597 
Salvarsan  in  syphilis,  vi.  109-111 
in  syphilitic  ulcers  of  rectum,  vi.  626 
in  yaws,  vi.  793 
Sand  tumors,  i.  771 
Sand-bags  in  surgical  work,  v.  612 
Sand-bath  in  ulcer,  vi.  48 
Sand-fleas,  bites  and  stings,  i,  539 
Sanders'  sign  in  adhesive  pericarditis,  v. 

36 
Sanguine  scrofula,  i.  610 
Sanious  pus,  i.  239 
Sanitary  service  in  war,  vi.  743 

ships,  vi.  780 
Santorini's  duct,  iii.  988,  1037 
Saphenous   varix,  hernia  and,  differen- 
tiation, iv.  27 


Sarcoma 

Sapremia,  i.  556 

definition,  i.  547 
Sapremic  endometritis,  vi.  813 
Saprophytes,  facultative,  i.  148 
Sarcina  aurentiaca,  i.  239 

tetragena,  i.  237 
Sarcoid,  ii.  641 
Sarcoma,  i.  749 

aneurism  and,  differentiation,  v.  240 

cystic,  congenital,  i.  826 

dissemination,  i.  750,  751 

epibulbar,  treatment,  iv.  892 

giant-cell,  of  bone,  ii.  70 
x-rays  in,  v.  1169 

Hodgkin's  disease  and,  relation,  vi.  322 

idiopathic    multiple    hemorrhagic,    i. 
760;  ii.  642 

influence  of  race,  sex,  and  age  in,  iv. 
1158 

leukocytosis,  i.  139 

melanotic,  ii.  641 

of  abdominal  wall,  iii.  729 

of  bone,  ii.  69-71 

pathologic  fracture  with,  ii.  84 
a;-rays  in,  v.  1169,  1170 

of  brain,  ii.  665,  666 

of  breast,  iii.  583,  584 
in  male,  iii.  611 

of  cranial  bones,  iii.  55,  57,  58 

of  esophagus  as  cause  of  stenosis,  iii. 
809 

of  gall-bladder,  iii.  1007 

of  gums,  myeloid,  iii.  643 

of  jaw,  iii.  648,  649,  650 
ossifying,  iii.  643,  649 

of  kidney,  iv.  244 
in  infancy,  i.  860 

of  larynx,  iii.  493 

of  lung,  vi.  392 

of  lymph-nodes,  ii.  614 

of  nasopharyax,  iii.  445 

of  nerves,  pathology,  ii.  684 

of  nose,  iii.  419 
treatment,  vi.  356 

of  ovary,  v.  564 

of  palate,  iii.  636 

of  pancreas,  iii.  1064;  vi.  617 

of  penis,  iv.  485 

of  peritoneum,  iii.  748 

of  pleura,  iii.  537 

of  prostate,  iv.  468-471 

of  rectum,  iv.  157 

of  scalp,  iii.  37 

of  skin,  ii.  641-644 

of  small  intestine,  iv.  693,  694 

of  spine,  ii.  833 
pathology,  ii.  678 

of  spleen,  iii.  1084;  vi.  621 

of  stomach,  iii.  926-928 

of  suprarenal  glands,  iv.  270 

of  testicle,  i.  859;  iv.  263 

of  thoracic  wall,  iii.  524,  525 

of  thyroid  gland,  iii.  388;  vi.  333 
operation  in,  vi.  341 

of  tongue,  iii.  684 
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Sarcoma 

Sarcoma  of  tonsils,  iii.  455 

of  trachea,  iii.  497 

of  umbilicus,  iii.  736;  vi.  446 

of  urethra,  iv.  521 

of  uterus,  v.  538;  vi.  872 

cancer  and,  differentiation,  v.  537 

of  vagina,  v.  415 

of  vermiform  appendix,  vi.  577 

of  vulva,  V.  408 

plexiform,  i.  791 

retroperitoneal,  ii.  763,  764 

round-cell,  i.  749 

spindle-cell,  i.  749 

trauma  in  relation,  vi.  128 

vascularity,  i.  750 

x-rays  in,  v.  1176 
Sarcomatosis  cutis,  ii.  643 
Sarcomatous    degeneration,    fibroids    of 

uterus  associated  with,  v.  524 
Sauerbruch  and  Tiegel's  method  of  re- 
section of  cardial    portion  of   esoph- 
agus, iv.  472 
Sauerbruch's  cabinet  in  operations  on 
esophagus,  iii.  820,  821;  vi.  471, 
472 
on  thorax,  iii.  559;  vi.  953,  954 
Sayre  dressing  in  fracture  of  clavicle,  ii. 
166 

method  of  excising  hip-joint,  v.  784 

splint  in  tuberculosis  of  hip,  ii.  328 
Scab,  repair  under,  i.  361,  375 
Scalds,  V.  1228 

in  naval  warfare,  iv.  1053,  1056;  vi.  774 

of  larynx  and  trachea,  iii.  469 

of  tongue,  iii.  659 
Scalp,  avulsion,  i.  892 

dermoids,  i.  823 

diseases,  iii.  17-40 

hemorrhage,    control,    in   osteoplastic 
craniotomy,  iii.  264 
Scanlan-Morris  table,  iii.  1010 
Scaphoid,  simple  fracture,  ii.  210 
Scapula,  cold  abscess,  i.  284 

congenital  elevation,  ii.  509,  510 

creaking,  vi.  373 

disarticulation  at,  racket  method,  v. 
_  829,  833 

dislocations,  ii.  395-405 
congenital,  ii.  541 
paralytic,  ii.  527 

excision  of,  v.  766,  767,  775-777 

fractures,  ii.  167,  169 

gunshot  wounds,  iv.  1015 

injuries,  differential  diagnosis,  ii.  176 
in  vicinity,  ii.  162 
to  single  nerves  about,  ii.  738 

muscles  moving,  ii.  734 

round,  ii.  503,  504 

sprains,  ii.  367 

tuberculous  disease,  ii.  344 

winged,  ii.  739 
Scarification  in  lupus  vulgaris,  i.  648 

of  mucous  membrane  of  larynx,  iii.  499 
Scarlatinal  rheumatism,  v.  1133 
Scarlet  fever,  nephritis  in,  v.  1133 


Scleral 
Scarlet   fever,  streptococci  in  blood,   i. 
120 
surgery,  v.  1132 
surgical,  i.  547 
Scarlet-red  in  ulcer,  vi.  47 
Scarpa,  i.  69 
Scarpa's  operation  for  aneurism,  v.  255, 

256 
Scars.     See  Cicatrix. 
Schafer's  method  of  artificial  respiration 
during  anesthesia,  v.  1013 
in  electric  shock,  vi.  949a 
Schanz's  method  of  treatment   of  con- 
genital dislocation  of  hip,  vi.  226 
Schatten,  ^±  30 

Schede's    clot    for    aseptic    bone-ca\-ity 
filling,  V.  742 
operation    and   its    modificatioas    for 
varicose  veins,  v.  159 
for  ureterovaginal  fistula,  v.  456 
of  thoracoplastj",  iii.  536,  553 
Schiene  rotonde,  ii.  503 
Schistocytosis,  i.  122 
Schistoma  cattoi,  i.  121 
Schlagintweit's  cystoscope,  iv.  281 
Schlatter's  disease,  vi.  204 
Schlemm's  canal,  iv.  854 
Schloffer's  method  of  removing  tumors 

of  h>-pophysis,  vi.  301 
Schmidt-IManz  transporttheorie,  iii.  161 
Schnappende  htifte,  xi.  205 
Schneiderian  membrane,  iii.  401 
Schnellender  Finger,  ii.  570 
Schreiber's  sound,  iii.  782 
Schroder's    operation   for   laceration    of 

cervix,  v.  478 
Schucking's    operation   for   retroversion 

of  uterus,  v.  511 
Schiiffner's  granules,  i.  124 
Schultes,  i.  40 
Schultze's  treatment  of  retroversion  of 

uterus,  V.  505 
Schwann's  sheath,  ii.  686 
Schwartzchild's  operation  for  obturator 

hernia,  iv.  97 
Schwartz's    test    for    diagnosing    latent 
gonococci  infections,  vi.  673 
for   insufficiency  of  valves  in  vari- 
cose veins,  v.  154 
Schweiggcr's  method  of  advancement  of 
rectus  tendon  in  strabisnuis,  iv. 
899 
of  ripening  cataract,  iv.  873 
Sciatic  artery,  ligation,  v.  70S 
hernia,  iv.  98 
nerve,  injuries,  ii.  744 
Sciatica,  ii.'710,  711;  vi.  252 
Scirrhous  ulcer,  i.  40 
Scirrhus  of  breast,  iii.  589 
Sclera,  operations  on,  iv.  881 
rej)air.  i.  388 

rujiture,  treatment,  iv.  886 
tre]ihining,  in  glaucoma,  vi.  721 
Scleral  sinus,  iv.  854 
sulcus,  iv.  854 
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Sclerectomy 

Sclerectomy  and  iridectomy,  combined, 
for  glaucoma,  vi.  719 

trephines,  Stephenson's,  vi.  722 

with  trephine  for  glaucoma,  vi.  720 
Sclerodactylitis,  ii.  650 
Sclerodactylus,  i.  325 
Scleroma  of  larynx  and  trachea,  iii.  485 

respiratorium,  vi.  355 
Sclerosis,    fibrous,    of   cavernous   bodies 
of  penis,  iv.  482 
of  corpus  spongiosum,  iv.  482 

scurvy,  i.  577 
Sclerotic  corpuscles,  iv.  854 
Sclerotomy,  iv.  881,  882 
Scolices,  i.  871 
Scoliose,  ii.  491 
Scoliosis,  ii.  491-502 

cervical,  iii.  285 

in  rickets,  i.  589 
Scopolamin-morphin  anesthesia,  v.  1043 
Scorbutus.     See  Scurvy. 
Scorpions'  bites,  i.  538 

venom,  vi.  86 
Scrofula,  i.  609,  610 
Scrofuloderma,  i.  642,  643 

x-rays  in,  v.  1175 
Scrofulous  abscess,  i.  281,  613 
of  neck,  i.  283  _ 

disease  of  knee,  ii.  335 

pus,  i.  239 
Scrotal  hernia,  iv.  54 

hypospadias,  iv.  497 
Scrotum,  anatomy  and  embrvology,  iv. 
588 

cancer,  v.  600 

contusions,  iv.  598 

diseases,  iv.  598-600 

elephantiasis,  iv.  599 

treatment,  ii.  602;  iv.  1120 

erysipelas,  iv.  599 

gangrene,  iv.  599 

inflammation,  acute,  iv.  598 

injuries,  iv.  598 

lymph-,  ii.  589,  602 

operations  on,  local  anesthesia  in,  v. 
1077 

tumors,  iv.  600 

wounds,  iv.  598 
Scultetus,  i.  40 
Scurvy,  i.  574-578 

pathologic  fracture  in,  ii.  86 

surgery  of,  v.  1138 
Sebaceous  cyst,  ii.  617 

of  scalp,  iii.  35 
Sebileau's  laryngectomy,  vi.  370 
Secreting    organs,     effect     of    multiple 

injuries  on,  v.  940 
Secretion,  wound,  i.  882 
Sedillot's  method  of  temporary  division 
of  lower  jaw,  v.  762 

operation  for  cancer  of  tongue,  iii.  699 
Sediments,  urinary,  iv.  179 
Seitliche  Riickgratsverkrummung,  ii.  491 
Self-mutilation  in  insane,  ii.  790 
Sella  turcica,  vi.  114 


Septum 

Sella    turcica,    x-ray    examination,    in 

tumors  of  hypophysis,  vi.  300 
Semilunar  bone,  anterior  dislocation,  ii. 
210 
cartilages  of  knee,  dislocation,  ii.  372, 
373 
Seminal  vesicles,  anatomy  and  embry- 
ology, iv.  590 
diseases,  iv.  626,  627 
Senator's  sound,  iii.  782 
Senile  arteriosclerosis,  v.  92 
atrophy  of  bone,  ii.  25 
cataract,  operations  for,  iv.  865-873 
changes,  pathologic  fractures  in,  ii.  86 
gangrene,  i.  318-320 

in  insane,  ii.  806 
ulcer,  i.  308 
Senkungsabscess,  i.  613 
Senn's  gastrostomy  in  cancer,  iii.  939 
injection  syringe,  i.  625 
method  of  arthrectomy  of  knee-joint, 
V.  787 
of  excising  shoulder-joint,  v.  777 
tongue-holding  forceps,  v.   1016 
Sensation  in  divided  nerves,  ii.  716 
return  of,  in  plastic  surgery,  v.  888 
supplementary,  ii.   733 
Sensibility  in  insane,  ii.  788 
of  alimentary  canal,  vi.  507 
of  peritoneum,  iii.  746;  vi.  453 
Sentinel  pile,  i.  309  __ 
Separation  of  nails,  ii.  652 
Sepsis.     See  Septicemia. 
Septic  complications  of  fractures,  ii.  102 
embolic  pneumonia,  i.  448 
endarteritis,     localized,     of     embolic 

(pyemic)  origin,  v.  87 
endometritis,  vi.  813 
infection  in  fibroids  of  uterus,  i.  774 
inflammation,  i.  183 
non-pyogenic  phlebitis,  v.  143 
pylephlebitis  in  thrombosis  in  appen- 
dicitis, i.  441 
pyogenic  phlebitis,  v.  143 
states,  bacteriology  of  blood,  i.  120 
thrombophlebitis,     acute,     operative 
treatment,  v.  150 
puerperal,   operative  treatment,   v. 
151 
Septicemia,  i.  183,  556-569 
acute  gangrenous,  i.  340 
and  malarial  fever,  i.  547 
blood  changes,  i.  132,  135 
cancer  and,  vi.  128 
definition,  i.  547 
gonorrheal,   bacteriology  of  blood,   i. 

120 
in  laryngectomy,  vi.  370 
prognosis,  i.  566,  572 
puerperal,    Marmorek's   serum   in,   v. 
1130 
surgical  treatment,  v.  1130 
symptoms,  i.  561,  571 
Septico-metastasis,  i.  569 
Septum,  abscess,  iii.  412 
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Septum 

Septum,  bleeding  polyp,  iii.  419 
deviation,  iii.  408-410 
interventricular,  wounds  of,  causes  of, 
sudden  arrest  of  heart  action  in,  v. 
49 
of  nose,  new,  construction  of,  v.  912 
Sequestration   anemia  for  prophylactic 
hemostasis,  v.  192 
dermoids,  i.  823 
Sequestrotomy  in  chronic  osteomyelitis, 

V.  737 
Sequestrum,  definition,  i.  312 

of  osteomyelitis,  ii.  32 
Sergent's  treatment  of  abscess,  i.  254 
Seropericarditis  in  pneumonia,  v.  1123 
Serotherapeutic  methods,  classification, 

i.  179 
Serotherapy  in  hemophilia,  v.  215 
Serous  gangrenous  infiltration,  i.  340 
plethora,  i.  119 
surfaces,  inflammation,  i.  208 
repair  after,  i.  403 
wounds,  repair  after,  i.  403 
Serpent  bites,  i.  539-545;  vi.  85,  86 
Serpiginous  chancroid,  i.  664 
treatment,  i.  673 
lupus,  i.  646 
ulcer,  i.  296 
Serum,    antigonococcus,    in    gonorrhea, 
vi.  693 
antistreptococcic,  in  septicemia,  i.  567 
antitetanic,  in  compound  fractures,  vi. 

161 
curative  injection,  i.  180 
Marmorek's,   in   puerperal   sepsis,    v. 

1130 
of  blood,  i.  Ill 
pus,  i.  238 
therapy,  i.  167 

Beebe's,   of  tetany,   following  thy- 
roidectomy, V.  9.57 
in  acute  endometritis,  vi.  818 
in  carcinoma  of  breast,  vi.  410 
in  suppuration,  vi.  34 
in  tuberculosis  of  joints,  vi.  202 
Sewer-gas,  asphyxiation  by,  v.  1227 
Sex  in  aneurism,  v.  242 

influence,    in   surgical    affections,    iv. 
1139 
Sexual  disturbances  in  traumatic  neuras- 
thenia, ii.  768 
neurasthenia,  vi.  673 
organs,  diseases,  in  typhoid  fever,  v. 
1118 
hypophysis  and,  relation,  vi.  284 
Shedding  of  nails,  ii.  652 
Sheep,  cervical  teeth,  i.  836 
Shell-wounds,  iv.  971 
dressing,  iv.  955 

Spear's,  vi.  768,  769 
in  naval  warfare,  iv.  1046-1049 
of  body  cavities,  iv.  972 
Sherrington's  law,  vi.  262 
Shippcn,  i.  55 
Ships,  hospital,  iv.  1068-1073;  vi.  780 


Silver 

Ships,  sanitary,  vi.  780 
Shirt-stud  abscess,  i.  265,  619 

in  typhoid,  v.  1113 
Shock,  i.  922-945;  vi.  145,  148 

after  abdominal  hysterectomy,  treat- 
ment, V.  547 
surgery,  vi.  438 
brain-cells  in,  vi.  146 
catheter,  iv.  305,  306 
chronic  nervous,  ii.  779 
delayed,  in  accident  cases,  v.  935 
effect  of,  on  hemostasis  in  wounds  of 
arteries,  v.  104 
.   electric,  breaking  circuit  in,  \i.  949a 
Schafer's  method  of  artificial  re.s- 

piration  in,  vi.  949a 
treatment,  v.  943;  vi.  949 
from  gun  discharges  in  naval  surgery. 

iv.  1057 
hemorrhagic  collapse  and,  differentia- 
tion, V.  184 
in  accident  cases,  v.  935 
in  fractures,  ii.  103,  129 
in  gunshot  wounds,  treatment,  iv.  996 
in  operation  for  tumor  of  brain,  iii. 

238 
in  operations  on  neck,  \a.  413 
in  tropical  surgery,  iv.  1079 
in  wounds,  i.  906 

in  naval  warfare,  iv.  1058 
urethral,  iv.  305,  306 
worry  and,  vi.  148 
Shoemaker-Murphy  ligating  forceps,  vi. 

896 
Shoulder.     See  Scapula. 
Shrapnel-wounds,  iv.  972 
Sianojentsky  and   "\'oinitch   triangle   of 

_  safety,  v.  20,  28,  29 
Sichelbein,  ii.  575 
Sick  benefit  hysteria,  vi.  257 
Siderodromophobia,  ii.  766 
Sideroscopes,  iv.  892 
Sigmoid,  examination,  vi.  625 

flexiu-e,   tumors,  removal,  bearing  of 

lymphatics  on,  vi.  511,  512 
sinus,  iii.  103 

thrombosis,  iii.  12S 
Sigmoidopexy  in  prolapse  of  rectum,  iv. 

139 
Silicate  of  soda  bandage,  v.  610 
Silk  as  suture  and  ligature  material,  v. 
601 
extension  in  tendon  transplantation, 

vi.  225 
ligaments  as  substitute  for  arthrodesis, 

vi.  224 
oiled,  sterilization  of,  v.  609 
tendons,  ii.  519 
Silkworm-gut,  v.  601 

suture,  figure-of-eight,  iii.  719 
Silver  as  antiseptic,  v.  596 

foil  as  dressing  for  wounds  in  abdomi- 
nal surgery,  iii.  721 
nitrate  in  ulcers,  vi.  48 
wire  as  suture  material,  v.  602 
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Silver 

Silver    wire,    Bartlett's,    in    abdominal 
hernia,  vi.  441 
in  closing  abdominal  wounds,  vi. 
43,5 
in  prolapse  of  rectmn,  iv.  13S 
nephrotomy  by,  vi.  661-663 
Simpson  (James  Y.),  i.  67 
Simpson's  operation  for  complete  lacera- 
tions of  perineum,  v.  434 
splint,  iii.  413 
Sims  (J.  Marion),  i.  63 
Sincipital  cephalocele,  iii.  108 
Sinus,  i.  285,  286,  288;  vi.  34_ 
Beck's  bismuth  paste  in,  vi.  41 
cavernous,  iii.  104 

thrombosis,  iii.  129 
costodiaphragmatic,  iii.  512 
cranial,  air  embolism,  i.  454 
diagnosis,  vi.  41 
ethmoidal,  anatomy,  iii.  401 

diseases,  iii.  428 
frontal.     See  Frontal  sinus. 
infection,  endocranial,  operative  treat- 
ment, V.  151 
longitudinal,  superior,  iii.  103 

thrombosis,  iii.  130 
maxillary,  anatomy,  iii.  401 

diseases,  iii.  425 
occipital,  iii.  104 
pericranii,  iii.  33 
rectus,  iii.  104 
sigmoid,  iii.  103 

thrombosis,  iii.  128 
sphenoidal,  anatomy,  iii.  401 

diseases,  iii.  431,  432 
thrombosis  complicating  otitis  media, 

iv.  843 
treatment,  vi.  41,  40 
tuberculous.  Beck's  bismuth  paste  in, 
vi.  202 
Sinuses,  accessory,  of  nose,  iii.  399,  401, 
402 
diseases,  iii.  422;  vi.  354-357 
osteoma,  iii.  55 

skiagraph  in  diagnosing,  iii.  458 
cranial,  thrombosis,  iii.   126 
ethmoid,  anatomy,  iii.  401 

diseases,  iii.  428 
lateral,  iii.  103 
parasinoidal,  iii.  103 
Skene's  duct,  abscess,  v.  392,  393 
Skin,  actinomycosis,  i.  523 

and  corium,  transplantation,  i.  379 

anthrax,  i.  505 

areas,    sterilizing,    with    tincture    of 

iodin,  vi.  423,  424 
carcinoma,  ii.  637-641 
changes  after  division  of  nerves,  ii.  717 
cicatricial  deformities,  v.  900 
contusions,  i.  914 
diseases  in  syphilis,  i.  691 
disturbances  in  fractures,  ii.  99,  127 
effects  of  multiple  injuries  on,  v.  940 
epithelioma,  treatment,  vi.  238 
eruptions,  syphilitic,  i.  692 
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Sloughs 

Skin,  gangrene,  in  fractures,  ii.  99 
glossy,  ii.  717 
in  shock,  i.  930 
melanoma,  primary,  i.  756 
miliary  tulDerculosis,  i.  639 
multiple  fibroma,  ii.  714 
of  breasts,  diseases,  iii.  571 
orange,  as  sign  of  cancer  en  cuirasse, 

iii.  595 
pig,  as  sign  of  cancer  en  cuirasse,  iii. 

_  595        _ 
pigmentation,  associated  with  cancer 
of  pancreas,  i.  761 
with  tumors  of  adrenals,  i.  761 
sarcoma,  ii.  641-644 
sterilization,  iodin  in,  vi.  892 
surgery,  ii.  616;  vi.  237 
tuberculosis,  i.  639;  ii.  645 

treatment,  vi.  240 
warts,  i.  791 
wounds,  repair,  i.  361 
Skin-grafting,  i.  377,  378;  v.  896;  vi.  934 
history,  v.  880 

in  mastoid  operation,  iv.  838 
in  varicose  ulcer,  i.  303 
local  anesthesia  in,  v.  1079 
without  pedicle,  in  blepharoplasty,  iv. 
921 
Skinner's  mask  for  administering  chlo- 
roform, V.  1024 
SkoHose,  ii.  491 
Skull,  iii.  40 

anatomic  considerations,  iii.  40 
base,  tumors,  symptoms,  iii.  229 
congenital  anomalies,  iii.  107 
defects,  closure,  iii.  256-258 
external  coverings,  iii.  17 

periosteum,  iii.  18 
fractures,  iii.  64-89 

by  hand  we§,pons  in  war,  iv.  968 
in  war,  iv.  1000,  1002 
gunshot  fractures,  iv.  1000 
Hudson's  burrs  and  forceps  for  open- 
ing, V.  997 
in  newborn,  injuries,  iii.  90,  91,  94,  95 
in  rickets,  i.  587 
injuries,  imbecility  after,  iii.  255 
insanity  after,  iii.  255,  256 
psychoses  after,  iii.  253 
means  of  opening,  v.  997 
operations,  technic,  iii.  259 
relation  of  brain  to,  iii.  151 
wounds,  in  naval  warfare,  iv.  1050 
Sliding  hernia,  iv.  23 

of  cecum,  iv.  20,  23 
Slipping  cartilage,  ii.  372 
Slitting  canaliculus,  iv.  922 
Sloughing,  definition,  i.  312 
gangrene,  i.  344 

definition,  i.  312 
malignant,  i.  343 
phagedena,  i.  308,  343;  iv.  1131 
ulcers,  i.  295 
Sloughs,  definition,  i.  312 
gangrenous,  definition,  i.  312 
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Small-pox 

Small-pox,  surgery  of,  v.  1139 
Smell,  disturbances,  in  traumatic  hys- 
teria, ii.  772 
neurasthenia,  ii.  764 
Smith  (Henry  H.),  i.  62 

(Nathan),  i.  58 
Smith's  disarticulation  at  knee-joint,  v. 
863 

gag,  modified,  iii.  627 

operation  for  cataract,  vi.  711-717 

paraffin  syringe,  iii.  406 

syringe,  iii.  444 
Smoke  asphyxia,  v.  1223 
Smoker's  patches,  iii.  667 
Snake  venom,  i.  540,  541;  vi.  85 
Snake-bites,  i.  539-545;  vi.  85,  86 
Snapping  finger,  ii.  570 

hip,  vi.  205,  206 
Snellen's  method  of  tenotomy  of  stra- 
bismus, iv.  897 

operation  for  ectropion,  iv.  920 
Snow,    carbon-dioxid,   in   lupus   erythe- 
matosus, vi.  240 
in  nevus,  vi.  237 
Snuff-box,  anatomic,  of  Aristotle,  ii.  462 
Soft  palate,  iii.  441 

a;-rays,  v.  1147 
Soil,  infection  through,  i.  150 
Solitary  cysts  of  liver,  i.  864 

warts,  i.  791 
Sondern's  leukocyte  resistance   line   in 

appendicitis,  vi.  545 
Soot,  cancer,  vi.  127 
■   wart,  i.  794 

Sore,  Oriental,  iv.  1130,  1131;  vi.  790 
^  veld,  iy.  1132,  1133 
Sounds,  introduction,  iv.  275 

lubrication,  iv.  274 

passing,  iv.  275 

sterilization,  iv.  274 

withdrawal,  iv.  278 
Sourdille's  operation  for  ptosis,  iv.  914 
Spade,  gardener's,  ii.  205,  207 
Spangaro's  method  of  exploratory  peri- 
cardiotomy in  wounds  of  heart,  v.  63 
Spasm,  facial,  ii.  729 

of  esophagus,  iii.  801 

of  pylorus,  iii.  960 

stricture  and,  duodenal  bucket  for 
differentiating,  vi.  485 

reflex    muscular,    in    tuberculosis    of 
ankle,  ii.  348 
of  hip,  ii.  318 
of  joints,  ii.  312 
of  knee,  ii.  335 

sphincteric,  iv.  301 
Spasme  musculaire  idiopathique,  ii.  522 
Spastische  Gliederstarre,  ii.  522 
Spatapoplexie,  iii.  187,  212 
Spear's   shell-wound    dressing,  vi.    768, 

769 
Specific  gravity  of  blood,  i.  Ill 
Specimens  intended  for  laboratory  diag- 
nosis,   procuring    and    handling,    v. 
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Spinal 
Specimens,  preservation,  for  museum  and 

teaching  purposes,  \.  1208 
Speech,    cortical    areas    of    brain    con- 
cerned, iii.  159 
Spence's   method    of   disarticulation   at 

shoulder-joint,  v.  829 
Spermatic    cord,    anatomy   and   embry- 
ology, iv.  589 
diseases  and  injuries,  iv.  600-604 
hematocele,  iv.  600 
hematoma,  iv.  600 
hydrocele,  iv.  602,  604,  610 
torsion,  in  hernia,  iv.  53 
variocele,  iv.  610 
Spermatocele,  i.  870;  iv.  622 
Sphacelation,  definition,  i.  312 
Sphaceloderma,  ii.  620 
Sphenoidal  sinus,  anatomy,  iii.  401 

diseases,  ii.  431,  432 
Sphincter    ani,    stretching,    in    hemor- 
rhoids, iv.  150 
of  pupil,  iv.  856 
Sphincteric  spasm,  iv.  301 
Sphygmomanometer,  Janeway's,  i.  96 
Riva-Rocci,  i.  94 
Stanton's,  i.  95 
Spiders,  bites,  i.  538 
Spietschka  and  Welander's  method  of 

treating  bubo,  i.  279 
Spiller-Frazier     method     of     removing 

Gasserian  ganglion,  v.  974 
Spina  bifida,  ii.  820-827;  vi.  259 

ventosa,  i.  285 
Spinal  accessory  nerve  for  anastomosis 
in  facial  parah'sis,  ii.  726 
injuries  and  diseases,  ii.  730 
spasmodic  torticollis,  ii.  730 
anesthesia,  v.  1082-1095;  vi.  9S1-992 
in  operations  in  naval  surgerv,  iv. 
1024 
arthropathy,  ii.  354 
automatic  centers,  ii.  818 
column,  operations,  blood-pressure,  i. 

106 
cord,  anatomic  considerations  relating 
to,  ii.  816 
carcinoma,  ii.  833 

pathology,  ii.  679 
compression,  ii.  855 
cysticercus  cysts,  pathology,  ii.  681 
dura,  tuberculosis,  i.  651 
echinococcus    cvsts,    patholocv,    ii. 

681 
effect  of  toxins  of  tetanus  bacillus,  i. 

482,  484 
endothelioma,  pathology,  ii.  679 
fibroma,  pathologj',  ii.  679 
glioma,  i.  764 

pathology,  ii.  682 
gunshot  wounds,  iv.  1005,   1007 
lesions,    in    fracture    of    vertcbrtr, 

jiathology.  ii.  657 
lipoma,  pathology,  ii.  679 
lymphosarcoma,  pathology,  ii.  679 
myeloma,  pathology,  ii.  679,  681 


GENERAL    INDEX 


1155 


Spinal 

Spinal   cord,   myelosarcoma,  pathology, 
ii.  681 
myoma,  pathology,  ii.  679 
myxoma,  pathology,  ii.  679 
nervous   tissue,   regeneration,  after 

injury,  i.  397 
pathologic    considerations    relating 

to,  ii.  816 
psammoma,  pathology,  ii.  679 
regeneration,  after  injury,  ii.  662 
sarcoma,  pathology,  ii.  678 
syphilis,  i.   719 

pathology,  ii.  681 
tracts  of,  ii.  817 
tuberculosis,  i.  651 
pathology,  ii.  681 
tumor  and,  differentiation,  vi.  260 
tumors,  ii.  836-838;  vi.  259,  260 
benign,  pathology,  ii.  681 
pathology,  ii.  678 
disease,    prostatic    hypertrophy    and, 

differentiation,  iv.  425 
dog,  vi.  152 
irritation,  ii.  762 
ligaments,  rupture,  ii.  852 

sprains,  ii.  851 
meningitis,  serous,  pathology,  ii.  661 
nerve-roots,    posterior,    resection,    for 
spastic  paralysis  and  athetosis,  vi. 
262,  263,  265  _ 
nerves,  injuries,  in  wounds  of  neck,  iii. 

313 
paralysis,  ii.  510 
segments,  ii.  816 
Spinale  Kinderlahmung,  ii.  510 
Spindle-cell  sarcoma,  i.  749 

of  stomach,  iii.  927 
Spine,  actinomycosis,  ii.  506;  vi.  259 
arthritis  deformans,  ii.  355,  506 
arthropathy,  ii.  506 
blastomycosis,  vi.  259 
bullet  wounds,  ii.  880 
carcinoma,  ii.  833 

pathology,  ii.  679 
cardiac,  v.  42 
caries,  ii.  469 
concussion,  ii.  852,  853 
congenital  deformities,  ii.  820 
contusions,  ii.  851 
curvature,  angular,  ii.  469     - 
lateral,  ii.  491 

structural,  treatment,  vi.  219 
neuropathic,  ii.  355 
cysticercus  cysts,  pathology,  ii.  681 
deformities,  ii.  505 
dislocation,  ii.  873-877 
echinococcus  cysts,  i.  876,  878;  vi.  259 

pathology,  ii.  681 
enchondroma,  ii.  834 
endothelioma,  pathology,  ii.  679 
excision  of,  v.  769 
exostoses,  ii.  834 
fibroma,  pathology,  ii.  679 
fracture-dislocations,  ii.  855,  857 
fractures,  ii.  855-873;  vi.  265,  266 


Spleen 

Spine,  fractures,  intravertebral   hemor- 
rhage in,  pathology,  ii.  657 
lesions  of  spinal  cord  in,  pathology, 
ii.  657 

functional  affection,  ii.  360 

glioma,  pathology,  ii.  682 

gunshot  wounds,  ii.  879-881;  iv.  1005, 
1007 

hysteric,  ii.  360 

in  rickets,  i.  588 

injuries,  ii.  851 

irritable,  ii.  360 

lipoma,  pathology,  ii.  679 

lymphosarcoma,  pathology,  ii.  679 

malignant  disease,  ii.  506 

myeloma,  ii.  834 

pathology,  ii.  679,  681 

mj^elo§arcoma,  pathology,  ii.  681 

myoma,  pathology,  ii.  679 

myxoma,  pathology,  ii.  679 

neurasthenic,  ii.  360,  361 

neuropathic  curvature,  ii.  355 

osteo-arthritis,  ii.  355 

osteomyelitis,  ii.  506,  829,  830 

psammoma,  pathology,  ii.  679 

railway,  i.  920;  ii.  759,  762,  852 

rigid,  ii.  355 

sarcoma,  ii.  833 
pathology,  ii.  678 

sprains,  ii.  360,  368,  851 

stab  wounds,  ii.  879 

surgery,  ii.  816;  vi.  259 

syphilis,  ii.  506 
pathology,  ii.  681 

syphilitic  caries,  pathology,  ii.  682 

tuberculosis,  ii.  469 
pathology,  ii.  681 

tumors,  ii.  833-835;  vi.  259-262 
benign,  pathology,  ii.  681 
pathology,  ii.  678 

typhoid,  ii.^505;  v.  1114,  1116 

wounds,  in  naval  warfare,  iv.  1051 
Spu-al  fractures,  ii.  78,  82;  vi.  187 
Spirillum  Obermeieri  in  blood,  i.  121 

of  Vincent,  i.  155 
Spirochseta  pallida,  i.  676;  vi.  105 
Spitzbuckel,  ii.  469 
Spitzfuss,  ii.  550 
Splanchnic  area  and  brain,  interrelation, 

i.  83 
Splay  foot,  ii.  553 

Spleen,  abscess  of,  after  typhoid  fever, 
V.  1110 

accessory,  i.  805 

contusions,  i.  917 

diseases,  iii.  1068-1093;  vi.  619-624 

hemorrhage  from,  in  typhoid  fever,  v. 

nil 

incision  for  removal,  vi.  426 

repair,  i.  409 

rests  associated,  i.  805 

rupture,  in  typhoid  fever,  vi.  995 

surgery,  iii.  1068-1093;  vi.  619-^24 

syphilis,  i.  714 

tuberculosis,  i.  657 
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Spleen 
Spleen,  typhoid,  v.  1110 
Splenectomy,  iii.  1091 

effects,  iii.  1071 

temporary  clamping  of  pedicle,  vi.  619   | 
Splenic  anemia,  i.  118;  iii.  1085;  vi.  622, 
623 

fever,  i.  503 

flexure,  anatomy,  iv.  697 
carcinoma,  iv.  698,  699 
inflammation,  iv.  697 
tumors,  iv.  698 

removal,    bearing   of   lymphatics 
on,  vi.  511 

lymphatics,  vi.  500 
Splenopexy,  iii.  1091,  1092 
Splint  stretcher,  iv.  1066 
Split  tongue,  iii.  655 
Splitting  capsule  of  kidney,  iv.  *257 
Spondylitis,  ii.  469 

deformans,  ii.  355-358 

traumatic,  ii.  506,  879 

typhosa,  ii.  505 
Spondylolisthesis,  ii.  507,  508 
Spondylose  rhizomelique,  ii.  355 
Sponges  in  surgery,  v.  607 
Spongia  somnifera,  v.  1000 
Sponging  in  abdominal  surgery,  iii.  711 
Spoon-nail,  ii.  651 
Sporadic  hemophilia,  v.  211,  212 
Sporotrichosis,  vi.  241,  242 
Si)rain  fractures,  ii.  141 
Sprains,  ii.  364 

acute,  of  vertebrae,  ii.  368 

chronic,  ii.  365,  366 

diagnosis,  ii.  365 

epiphyseal,  ii.  98 

of  ankle,  ii.  366 
chronic,  ii.  367 

tuberculosis  of  ankle  and,  differ- 
entiation, ii.  349 

of  back,  ii.  851 

of  elbow,  ii.  181,  367 

of  hip,  ii.  367 

of  knee,  ii.  367 

of  sacro-iliac  joint,  ii.  368 

of  shoulder,  ii.  367 

of  spinal  ligaments,  ii.  851 

of  spine,  ii.  360,  368,  851 

of  temporomandibular  joint,  ii.  369 

of  vertebrcT,  ii.  360,  368,  851 

of  wrist,  ii.  367 

prognosis,  ii.  365 

relation,  to  fractures,  ii.  141 

symptoms,  ii.  364 

traumatism  of  joints  from,  ii.  282 

treatment,  ii.  365 
Sprengol's  deformity,  ii.  509 
Sjircngclschc  Difformitat,  ii.  509 
Squiblys  i)owder  in  hemorrhage,  v.  206 
Squier's  method  of  suprapubic  prosta- 
tectomy, vi.  686 
Ssabanajew-Franck  operation  for  gastric 

cancer,  Robson's  modification,  iii.  938 
Ssabanajcw's  amputation  of  leg,  v.  866 
Stab  wounds,  i.  89S 


Sternomastoid 
Stab  wounds,  drain,  iii.  716 
of  abdomen,  iii.  741 
of  penis,  iv.  477 
of  spine,  ii.  879 
of  spleen,  treatment,  vi.  620 
Stagnation  mastitis,  iii.  573 
Stagnin  in  aneurism,  v.  248 

in  internal  hemorrhage,  v.  205 
Staining  Spirochgeta  pallidum,  i.  676 
Stains,  port -wine,  iii.  27 

telangiectatic,  iii.  27 
Stammering  of  bladder,  iv.  301 
Stanton's  method  for  determination  of 

blood-pressure,  i.  95 
Staphylococcus  pj'ogenes,  i.  230 
Staphjdolysin,  i.  165 
Staphyloma,  operations  for,  iv.  890 
Staphjdotoxin,  i.  231 
Starck's  sound,  iii.  782 
Stai-vation  treatment  in  peritonitis,  iii. 

774 
Stasis,  fecal,  in  hernia,  iv.  38 

intestinal,  iv.  653 
treatment,  iv.  656 
Status  epilepticus,  treatment,  iii.  247 

lymphaticus,  i.  610 

thymicus,  iii.  334 
Stauungspapille,  iv.  938 
Stay-knot,  v.  663 
Steamboat  accidents,  v.  928 
Steatorrhea  in  diagnosis  of  diseases  of 

pancreas,  iii.  1041 
Steifigkeit  der  Wirbelsaule,  ii.  355 
Steinmann's    method    of    extension    of 

fractures  by  nails,  vi.  168 
Stellwag's  sign  in  exophthalmic  goiter, 

vi.  336 
Stenson's  duct,  iii.  321,  614 
Stephenson's  sclerectomy  trephines,  vi. 

722 
Sterility,  vi.  886-888 

in  female,  v.  582,  584,  585 

of  instruments  used  during  operation, 
method  of  determining,  v.  1200 

of   materials   used   during   operation, 
method  of  determining,  v.  1200 
Sterilization,  chemical,  of  hands,  v.  639 

in  Cesarean  section,  vi.  S33 

of  catgut,  V.  598.  599-601 

of  catheters  and  sounds,  iv.  274 

of  drains,  v.  60S 

of  gutta-percha  tissue,  v.  609 

of  hands,  vi.  894 

of  instruments,  v.  642 

of  oiled  silk,  v.  609 

of  rubber  dam,  v.  609 
gloves,  V.  640 
tissue,  V.  609 

of   water,    incomplete,    for   operation, 
method  of  detecting,  v.  1201 

skin,  iodin  in,  vi.  S92 
Sterilized  air  in  tuberculous  jieritonitis. 
,  vi.  102 

Sterilizing  outfit  in  naval  surgery,  vi.  757 
Sternomastoid,  abscess  beneath,  iii.  294 
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Sternomastoid 

Sternomastoid  operations  for  wry-neck, 

iii.  2SS,  2S9 
Sternum,  chondroma,  iii.  524 
fracture,  ii.  155;  iii.  515 
median  fissure,  iii.  512 
osteomyelitis,  iii.  521 
tumors,  iii.  524 
Stich's  method  of  sterilizing  catgut,  v. 

601 
Stiffening,  intestinal,  iv.  708 
knee-joint,  method,  vi.  907 
Still's  disease,  ii.  310 
Stimson's  method  of  reduction  of  back- 
ward dislocation  of  hip,  ii.  423 
of  shoulder  dislocations,  ii.  403 
Stimulation  of  heart  for  suspended  ani- 
mation, V.  80 
Stings  and  bites  of  Hymenoptera,  i.  537, 
538 
of  insects,  i.  537 

wounds,  in  naval  surgery,  vi.  751 
of  lips,  iii.  634 
of  tongue,  iii.  659 
scorpion,  vi.  86 
Stitch  abscess  of  scalp,  iii.  23 
Stock  vaccines,  vi.  35 
Stokes'      apparatus      for      transferring 
wounded  at  sea,  iv.  1072 
splint  stretcher,  iv.  1066 
Stomach,  actinomycosis,  vi.  478 
adenoma,  iii.  951 
adhesions  due  to  perigastritis,  iii.  885, 

887 
anatomy,  iii.  825 
angiosarcoma,  iii.  927  ^ 
anthrax,  iii.  955 
atony,  iii.  960 
carcinoma,  iii.  914-944 
Cuneo's  operation,  vi.  495 
digestion  leukocytosis,  i.  138 
gastrectomy  in,   bearing  of  gastric 

lymphatic  system  on,  vi.  492 
influence  of  race,  sex,  and  age  in,  iv. 
1158 
care  of,  before  anesthesia,  v.  1009 
cirrhosis,  iii.  957 

contents,      examination,     in     gastric 
ulcer,  iii.  855 
in  cancer  of  stomach,  iii.  922 
cysts,  iii.  953 

dilatation,  iii.  945,  947,  950 
diseases,  diagnosis,  iii.  827-835 
a;-rays  in,  vi.  490,  1006,  1008 
dyspepsia,  iii.  960,  961 
endoscopic  examination,  vi.  486 
foreign  bodies,  iii.  846 
functional  diseases,  iii.  960 
glanders,  iii.  956 
granuloma,  infective,  iii.  843 
gunshot  wounds,  iv.   1011 
hemorrhage,  iii.  870-874 
hernia,  iii.  842;  iv.  95 
hour-glass,  iii.  877-885 
injuries,  iii.  843-845 
lavage,  in  snake-bite,  i.  544 


Streptococcus 

Stomach,  leather-bottle,  iii.  921 
lipoma,  iii.  953 
lipomyoma,  iii.  953 
lymphadenoma,  iii.  952,  956 
lymphatic  system,  iii.  826;  vi.  492-500 
motor  functions,  in  cancer  of  stomach, 

iii.  922 
myoma,  iii.  952 
myosarcoma,  iii.  927 
nerves,  iii.  826 
operations    upon,    hemorrhage    after, 

iv.  639 
perforation,    chronic,    subphrenic   ab- 
scess from,  iii.  867,  868,  869 
from  cancer,  iii.  921 
from  within,  iii.  843 
position  and  size,  Dalton's  method  of 

ascertaining,  iii.  831 
precancerous  conditions,  iii.  916 
ptosis  of,  .c-ray  in,  vi.  1013-1015 
repair,  i.  407 
rupture,  iii.  843 
sarcoma,  iii.  926-928 
surgery,  iii.  825;  vi.  475 
syphilis,  iii.  956 
tetany,  iii.  958,  959 
transillumination,  iii.  832 
tuberculosis,  i.  656;  iii.  955 
simulates  cancer,  iii.  956 
tumors,  iii.  951 
typhoid  ulceration,  iii.  956 
ulcer,  iii.  848-866 

chronic,  excision  of,  vi.  480,  481 
influence  of  race  and  sex  in,  iv.  1145 
•  precancerous     transformation,     iii. 

916 
traumatic,  iii.  844 
volvulus,  iii.  843 
wounds,  iii.  843 
Stomatitis,  iii.  634 

gangrenous^  i.  344 
Stomodaeum,  iii.  614 
Stone-searcher,  iv.  278,  279 
Stools  in  diseases  of  pancreas,  iii.  1040, 

1042 
Stovain  as  subarachnoid  anesthetic,  v. 

1087;  vi.  983,  985  _ 
Stovain-glucose  solution,  vi.  991 
Strabismus,  iv.  896-900 

shortening  of  rectus  tendon  in,  iv.  809 
Strangulated  hernia,  iv.  41-52 
diagnosis,  iv.  28,  45 
taxis,  dangers,  vi.  587 
retroperitoneal  hernia  of  intersigmoid 
fossa,  vi.  592 
Strangulation  in  insane,  ii.  793 
of  intestine,  iv.  643,  664 

influence  of  race,  age,  and  sex  in,  iv. 
1144 
of  Meckel's  diverticulum,  iv.  658 
of  penis,  iv.  479 
Strategic  plastic  operations,  v.  881 
Strauss  reaction  in  glanders,  vi.  76 
Strawberry  gall-bladder,  vi.  606 
Streptococcus  erysipelatis,  i.  232 
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Streptococcus 

Streptococcus  fever,  i.  233 

in  blood  in  rheumatic  fever,  i.  120 
in  scarlatina,  i.  120 

lanceolatus,  i.  236 

pueperalis,  i.  232 

pyogenes,  i.  232 

scarlatinosus,  i.  232 
Streptolysin,  i.  165 
StrcptothrLx  leproides,  vi.  789 
Stretcher,  apron,  iv.  1064 

bamboo,  vi.  779 

coat,  V.  934 

improvised,  v.  934 

splint,  iv.  1066 
Stretchers   in   naval  surgery,   iv.  1062, 

1063;  vi.  779 
Stretching  of  arteries,  v.  105 

of  nerves,  ii.  721,  722,  755 
Stricture,   bridle,    of    urethra,    iv.    540, 
543 

divulsion,   in  hour-glass  stomach,   iii. 
885 

of  biliary  ducts  from  gall-stones,  iii. 
1004 

of  common  bile-duct,  operations,   iii. 
1028 

of  esophagus,  iii.  804-812,  840,  841 
after  typhoid,  v.  1108;  vi.  995 

of  glottis,  congenital,  iii.  468 

of  intestine,  iv.  647,  648 

of  larynx  and  trachea,  iii.  485 

of     pylorus,     spasm     and,     duodenal 
bucket  for  differentiating,  vi.  485 

of  rectum,  iv.  1.32,  133 

of  urethra,  iv.  539-579 

of  vagina,  v.  381 
Stridor,  inspiratory,  congenital,  vi.  365 

thymic,  vi.  326 

tracheal,  in  goiter,  iii.  366 
Stroke  of  apoplexy,  iii.  213 
Stroma  of  thyroid  gland,  iii.  339 
Strouse's  technic  for  frozen  sections,  vi. 

1019 
Struma.     See  Goiter. 
Strumitis,  iii.  380-384 

typhoid,  vi.  997 
Strychnin     in     circulatory     failure     in 
chloroform  anesthesia,  v.  1025 

in  snake-bites,  i.  544 
Student  officers,  vi.  737 
Stump,  amputation,  vi.  908 

cicatrices  of,  position,  v.  804 
Sty,  i.  257 

Stypticin  in  internal  hemorrhage,  v.  205 
Styptics,  chemic,  in  hemorrhage,  v.  206 
Subacromial  bursa,  anatomy,  vi.  213 

bursitis,  vi.  212,  213 
a;-rays  in,  vi.  1012 

dislocation,  ii.  394 
diagnosis,  ii.  401 
Subaponeurotic  hematoma,  iii.  19 

layer  of  scalp,  iii.  17 
phlegmon,  iii.  22 
Subarachnoid  anesthesia,  v.  1082-1095; 

vi.  981-992 


Summurs 

Subarachnoid   anesthesia   in  operations 
in  naval  surgery,  iv.  1024;  vi.  760 

hemorrhage,  iii.  209 
Subastragaloid  dislocations,  ii.  430,  431 
Subcecal  fossa,  anatomy,  iv.  735 
Subclavian  aneurism,  v.  327,  328 

artery,    compression,    for   hemostasis, 
V.  188 
ligation,  v.  170,  683,  684 

vein,  suture,  v.  172 
Subclavicular  dislocation,   diagnosis,   ii. 

400 
Subcoracoid  dislocation,  ii.  394,  399,  400 
Subcutaneous  saline  infusion  in  shock,  i. 
943 

tissues,  repair  in  wounds,  i.  361 

wounds,  i.  879 
repair,  i.  376 
Subcuticular  suture,  i.  887;  vi.  603 
Subdeltoid  bursitis,  \A.  213 
Subdiaphragmatic  abscess.    See  Abscess, 

sub-phrerdc. 
Subdural  hemorrhage,  iii.  206,  207 
Subfascial  abscess,  i.  255 
Subglenoid  dislocation,  diagnosis,  ii.  400 
Subglottic  laryngitis,  iii.  486,  487 
Subhyoid  ])haryngotomy,  iii.  502 
Sublingual  phlegmon,  vi.  418 
Subluxation  of  radius,  ii.  411 
Submammary  abscess,  i.  265;  iii.  574 
Submarine  craft  in  naval  surgery,   \\. 

754,  755 
Submaxillarj'  glands,  topography,  iii.  299 

operations   for  cancer   of   tongue,   iii. 
698 
Submental  glands,  topography,  iii.  300 
Submucous  wounds,  i.  879 
Suboccipital  operations,  technic,  iii.  273 
Subparietal  injuries  of  kidney,  iv.  213 

rupture  of  kidney,  vi.  451 
Subpericranial  abscess,  iii.  23 
Subperiosteal  fractures,  ii.  79 
Subphrenic  abscess,  i.  267-273 

complicating  appendicitis,  iv.  748 
due  to  appendicitis,  \\.  564,  .566 
from  chronic  perforation  of  stomach, 
iii._  867,  868,  869 
Subpyloric  glands,  vi.  495,  500 
Substernal  goiter,  operation  in,  vi.  341 
Substernomastoid  group  of  glands,   to- 
pography, iii.  300 
Subtrochanteric  osteotomy,  v.  7.')0 
Succussion   in   diagnosis   of  gastric   ilis- 

eases,  iii.  828 
Suction  operation  for  congenital  or  soft 

cataract,  iv.  876 
Suffocative  crises  in  hypertrojihy  of  thy- 
mus gland,  vi.  326 
Sugar  in  m'ine,  iv.  178 
Suicide  in  insane,  ii.  791 

stirgeon's  observations  in,  v.  1231 
Sulphiu'-grain  bodies,  i.  517 
Sumac-poisoning,  vi.  238 
Summiu-s'  method  of  covering  deinided 

areas  after  pelvic  surgery,  vi.  430 
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Sunburn 

Sunburn,  ii.  619 

Sunken  nose,  ti-eatment,  v.  909,  910 

Sunlight,  action  of,  on  bacteria,  v.  597 

in  ulcer,  vi.  49 
Supply    depot,    advanced    medical,    in 

military  surgery,  iv.  957 
Suppuration,  i.  183,  228-246;  vi.  34 
Bier's  hyperemia  in,  vi.  40 
complicating   wounds   in   naval   war- 
fare, iv.  1060 
confined,  of  frontal  sinus,  iii.  433-435 

of  sphenoidal  sinus,  iii.  431,  432 
fever,  i.  907 

from     ruptured     extra-uterine     preg- 
nancy, V.  580 
in  injuries  of  arteries,  v.  108 
in  insane,  ii.  801 
in  ovarian  dermoids,  i.  852 
in  plastic  surgery,  v.  887 
of  abdominal  wall,  iii.  726;  vi.  444 
of  kidney,  iv.  224-227;  vi.  646 
of  middle  ear,  acute  or  chronic,  laby- 
rinthine   and    perilabj^rinthine    in- 
volvement from,  vi.  696 
oxygen  treatment,  vi.  41 
perinephric,  vi.  650 
serum  therapy,  vi.  34 
Thiriar  method  of  treating,  vi.  41 
threatening    failure    in    operation  for 

cleft-palate,  iii.  629 
treatment,  vi.  34 
Suppurative  fever,  i.  556,  559,  569 
Supra-acromial  dislocation,  ii.  392,  393 
Suprachoroidal  membrane,  iv.  857 
Supracondyloid  osteotomy  of  femur,  v. 

751 
Supracotyloid  dislocation  of  hip,  ii.  421, 

424 
Suprahyoid  pharyngotomy,  iii.  504 
Supramammary  abscess,  i.  265 
Supra-orbital  nerve,  first  or  ophthalmic 
division,  in  trigeminal  neuralgia,  ii.  700 
Suprapancreatic  lymphatics,  vi.  500 
Suprapubic  cystotomy,  local  anesthesia 
in,  V.  1075 
with     retrograde     catheterism,     in 
stricture  of  urethra,  iv.  577 
dislocation  of  hip,  ii.  421 
lithotomy,  iv.  366-371 
prostatectomy  for  cancer,  iv.  463 
for  hypertrophy,  iv.  432 
Squier's  method,  vi.  686 
Suprarenal  glands,  abscess,  iv.  270 
tuberculous,  i.  285 
absence,  iv.  269 
adenoma,  iv.  270 
anatomy,  iv.  269 
carcinoma,  iv.  270 
cysts,  iv.  270 

echinococcus  disease,  i.  875 
glioma,  iv.  270 
hypernephroma,  iv.  270 
repair,  i.  412 
sarcoma,  iv.  270 
surgery,  iv.  183,  269;  vi.  639 


Suture 

Suprarenal   glands,  tuberculosis,  i.  660; 
iv.  269,  270 
tumors,  iv.  270,  271;  vi.  120 

pigmentation  of  skin  associated 
with,  i.  761 
preparations    in    subarachnoid    anes- 
thesia, V.  1089 
Suprarenin  as  local  anesthetic,  v.  1059 
Suprascapular  nerve,  injuries,  ii.  739 
Supraspinatus  tendon,  rupture,  causing 

symptoms  of  bursitis,  vi.  212 
Supraspinous  dislocation  of  clavicle,  ii. 

394 
Supratonsillar  fossa,  iii.  440 
Supravaginal  hysterectomy  for  fibroids, 
V.  530 
in  colpocystocele,  vi.  810 
lymph-space,  iv.  851 
Surelevation  congenitale  de  I'omoplate, 

ii.  509 
Surface  tension,  alterations  in,  vi.  21 
Surgeon,  contract,  vi.  741 
knot,  V.  603,  662 

legal  relations,  v.  1180-1197;  vi.  1016 
operating  garb,  v.  636 
preparation  for  operation,  v.  634 
railroad,  meeting  of,  v.  924 
Surgery,  American,  i.  54 
Surgical  diagnosis,  laboratory  as  aid,  v. 
1198;  vi.  1018 
diseases  caused  by  pneumococcus,  v. 
1120;  vi.  998 
examination  of  urine  in  relation  to, 

iv.  168 
influence  of  race,  sex,  and  age  in,  iv. 

1139 
of  tropics,  iv.  1085 
instruments  in  organization  of  hospi- 
tal, V.  1220 
kidney,  iv.  224 
organization  of  hospital,  v.  1211-1233; 

vi.   102r 
staff  of  hospital,  election,  v.  1214 

railroad,  organization,  v.  917 
technic,  v.  587;  vi.  891-897 

laboratory  as  aid  to,  v.   1198;  vi. 
1018 
control,  V.  1198 
materials  employed,  v.  598 
study  of  patient,  v.  619 
the  operation,  v.  644 
Susceptibility  to  infection,  i.  159 
Suspensory  ligament  of  eyeball,  iv.  851 
Suture,  V.  598_ 
a  distance,  ii.  748 
absorbable,  for  fixation  of  fragments  in 

simple  fractures,  ii.   126 
angle,  fatal,  of  Billroth,_iii.  931 
catgut,  effect  on  tissue,  i.  384 
closure  of  wounds,  i.  886 
Connell's,  of  intestine,  iv.  715 
continuous,  i.  886;  v.  602 
Cushing's,  of  intestine,  iv.  715 
Czerny's,  of  intestine,  iv.  713 
en  masse,  v.  124 
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Suture 

Suture,  epineural,  ii.  687 

extractor,  Michel's,  vi.  361 

figure-of-eight  silkworm-gut,  iii.  719 

Halsted's,  of  intestine,  iv.  715 

interrupted,  i.  886;  v.  602 

Lambert's,  of  intestine,  iv.  714 

material  for  tendon  suture,  ii.  458 
in  hernia  operations,  iv.  36;  vi.  586 

metal,    for   fixation   of   fragments   in 
simple  fractures,  ii.  126 

of  arteries,  v.  12.5-137 

of  cervix  for  lacerations,  v.  476 

of  femoral  vein,  v.  172 

of  heart,   control   of  hemorrhage  by 
digital  compression  during,  v.  44 

of  intestine,  iv.  713 

of  nerves,  ii.  718,  747-751;  vi.  253 

of  subclavian  vein,  v.  172 

of  tendons,  methods,  ii.  458-460 

of  veins,  v.  171,  172 

of  vena  portse,  v.  172 

perineural,  ii.  687 

purse-string,   for  femoral  hernia,    iv. 
75 

relaxation,  v.  603 

removal,  v.  605 

subcuticular,  i.  887;  v.  603 

through-and-through,   iii.  720 

tying  of,  V.  602 

uninterrupted,  i;  886 
Suturing  eyelids,  iv.  917 
Swallowing  of  foreign  bodies  by  insane, 
ii.  792 

of  tongue,  iii.  656 

during    anesthesia,    treatment,    v. 
1016 
Sweating   after   division   of    nerves,    ii. 

717 
Sweep's  cancer,  i.  794 
Swelling,  white,  i.  282,  284;  ii.  335 
Sycosis,  i.  257 

Sylvester's  method  of  artificial  respira- 
tion during  anesthesia,  v.  1013 
Sylvius,  i.  29 
Sylvius'  fissure,  determination,  iii.  169 

point,  determination,  iii.  169 
Symblepharon,  operations  for,  iv.  888 
Syme  (James),  i.  67 
Symes'  disarticulation  of  foot,  v.  852 

method  of  endo-aneurismorrhaphy,  v. 
281 
Symond's  esophageal  tube,  iii.  784 
Sympathectomy,  ii.  744,  745 
Sympathetic  abscess,  i.  255 

ganglia,  cervical,  resection,  ii.  745 

inflammation,  i.  189 

norvo,  cervical,  ii.  744 
in  goiter,  iii.  367 

ophthalmitis  from  injury,  iv.  887 
Symphysiotomy,  v.  487,  488 
Symi)hytum,  vi.  33 
Synchronous  operations,  v.  647 
Syncope,  local,  i.  325 
Syncytium,  i.  814 
Syndactylism,  ii.  24,  572 


Syphilitic 

Synovial  membrane,  pulpy  degeneration, 
i.  658 

pannus,  ii.  293 
Synovitis,  acute,  ii.  299-303 

tuberculosis  of  joints  and,  differen- 
tiation, ii.  314 

chronic,  ii.  300-302;  \a.  201 
fungous,  of  knee,  ii.  335 
tuberculosis  of  knee  and,   differen- 
tiation, ii.  337 

of  hip,  tuberculosis  of  hip  and,  differ- 
entiation, ii.  325 

rheumatic,  ii.  306 

S3'philitic,  i.  711 

tuberculous,  primary,  ii.  286 
Syphilids,  bullous,  i.  703 

rupial  lesions  after,  i.  703 

erythematous,  i.   692,   694 

gummatous,  i.  703 

macular,  i.  694 

maculopapular,  i.  693 

maculo-papulo-pustular,  i.  695 

papular,  i.  695,  697,  698 

papulosquamous,  i.  698,  699,  706 

pigmentary,  i.  701 

pustular,  i.  700 

tubercular,  i.  702 

vegetating,  i.  698 

vesicular,  i.  700 
Syphilis,  i,  675-734;  vi.  105-111 

anemia,  i.  142 

blood  alterations,  i.  142,  690 

gangrene  in  connection  with,  i.  324 

in  tropics,  iv.  1083 

influence,  on  surgical  prognosis,  v.  621 

iodophilia,  i.  143 

Justus'  reaction,  i.  142,  690 

leukocytosis,  i.   142 

nasal  deformities  from,  iii.  404 

of  bone,  ii.  46-50 

pathogenic  fracture  in,  ii.  85 
.T-rays  in,  v.  1160,  1161 

of  brain,  pathology,  ii.  672 

of  cranial  bones,  iii.  49,  51 

of  epididymis,  iv.  621 

of  joints,  ii.  362 

of  kidney,  iv.  233 

of  larynx  and  trachea,  iii.  483,  484 

of  liver,  iii.  980 

of  nose,  iii.  414 

of  palate,  iii.  634 

of  pharynx,  iii.  441,  442 

of  spinal  cord,  pathology,  ii.  681 

of  spine,  ii.  506 
pathology,  ii.  681 

of  stomach,  iii.  956 

of  testis,  iv.  021 

of  thyroid  gland,  iii.  384,  386 

of  tongue,  iii.  680 

tuberculosis  of  knee  and,  differentia- 
tion, ii.  339 
Sj^philitic  affections  of  muscles,  ii.  441 

alopecia,  i.  705 

arteriosclerosis,  i.  717 

arteritis,  i.  713 
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Syphilitic 

Syphilitic  arthrosis,  i.  711 

bahinoposthitis,  i.  683 

bursitis,  i.  712 

caries  of  vertebra,  pathology,  ii.  682 

condyloma  of  vulva,  v.  401 

dactylitis,  i.  710;  ii.  49 
in  children,  i.  723 

disease  of  scalp,  iii.  39 

granulations,  i.  365 

indurated  papule,  i.  683 

infection,  general,  i.  690 

iritis,  i.  716 

keratitis,  i.  716 

macroglossia,  iii.  681 

mastitis,  iii.  574 

meningitis,  cerebral,  iii.  144-146 

meningomyelitis,  i.  719 

mucous  patches,  i.  697,  706 

myositis,  i.  712;  ii.  441 

neuritis,  i.  720 

onychia,  i.  705 

orchitis,  i.  715 

osteitis,  i.  710 

osteochondritis  in  children,  i.  722 

osteomyelitis,  i.  710 
of  ribs,  iii.  522 

paronychia,  i.  705 

pernicious  anemia,  i.  142 

phlebitis,  i.  713 

rhinitis,  i.  708 

skin  eruptions,  i.  692 

synovitis,  i.  711 

tenosynovitis,  i.  712;  ii.  450 

ulceration  of  cervix,  cancer  of  uterus 
and,  differentiation,  v.  536 

ulcers  of  anus,  iv.  131 
of  leg,  i.  300 
of  rectum,  iv.  131 

salvarsan  in,  vi.  626 
of  tongue,  iii.  680 

vegetations,  treatment,  i.  734 
Syphiloma  of  brain,  iii.  220 
Syringomyelia,  ii.  828,  829 _ 

pathologic  fractures  in,  ii.  86 
Syringomyeloceles,  ii.  822 
Systolic    and    diastolic    blood-pressure, 

difference,  i.  97 
Szymanowski's  operation  for  fistula  of 

urethra,  iv.  582 


Tabes  dorsalis,  appendicitis  and,  differ- 
entiation, iv.  768 
gastric  crises  in,  division  of  posterior 

nerve-roots  for,  vi.  262 
pathologic  fractures  in,  ii.  85 
mesenterica,  a;-rays  in,  vi.  1012 
Tabetic  arthropathy,  ii.  354 
Tache  cerebrale  in  traumatic  hysteria, 

ii.  778;  vi.  255 
Tachycardia,  tuberculous,  i.  649 
Taenia  echinococcus,  i.  870 
Tait's  operation  for  colpocele  and  recto- 
cele,  V.  441 
for  laceration  of  perineum,  v.  431 


Temporomaxill  ary 

Talalgie,  ii.  561 

Talipes  calcaneus,  ii.  552 

tendon  transplantation  in,  ii.  521 

cavus,  ii.  551 

equinovarus,  ii.  542 

tendon  transplantation  in,  ii.  521 

equinus,  ii.  550,  551 

valgus,  ii.  553 
Tampon  for  hemosta.sis,  v.  193 
Tansley-Hunt  operation  for  ptosis,  iv. 

913 
Tar  cancer,  vi.  127 
Tarantulae,  bites,  i.  538 
Tardy  infantilism,  vi.  298 
Tarsal  bones,  excision,  v.  770 

fractures,  ii.  273,  275,  277;  vi.  188, 
189 

cartilages,  iv.  858 
Tarsorrhaphy,  iv.  917 
Taste,  disturbances,  in  traumatic  hys- 
teria, ii.  772 
neurasthenia,  ii.  764 
Tattooing  cornea,  iv.  892 
Tattoo-marks,  electric  desiccation  for,  vi. 

138 
Taxis  in  inversion  of  uterus,  v.  516 

in  strangulated  hernia,  iv.  47,  48;  vi. 
587 
Taylor's  brace  in  Pott's  disease,  ii.  485 

splint  in  tuberculosis  of  hip,  ii.  328 

varus  shoe,  ii.  546 
Teale's  method  of  amputation  by  un- 
equal rectangular  flaps,  v.  799 

operation  for  symblepharon,  iv.  888 
Tear  passages,  operations  on,  iv.  922 
Teeth,  caries,  iii.  636 

cervical,  in  sheep,  i.  836 

cysts,  i.  788-790 

development,  in  cleft  palate,  iii.  622 

diseases,  iii.  636 

exostoses,  iij^.  645 

extraction,  iii.  640 

hemorrhage  after,  iii.  641 
local  anesthesia  in,  v.  1065 

heterotopic,  i.  821,  8.32 

Hutchinson,  i.  723 

mastoid,  in  horses,  i.  834 

ovarian,  i.  832 

replacement,  iii.  640 

surgery,  iii.  614;  vi.  411 

syphilis,  hereditary,  i.  723 

tumor-diseases,  i.  784 
Teething  paralysis,  ii.  510 
Telangiectatic  stains,  iii.  27 
Temperament,     influence,     on     surgical 

prognosis,  v.  619 
Temporal  artery,  ligation,  v.  680 

lobe,  diseases,  diagnosis,  ii.  166 
tumors,  symptoms,  iii.  226 

operations,  technic,  iii.  275 
Temporomandibular    joint,    sprains,    ii. 

369 
Temporomaxillary  joint,  iii.  652 

exposure,  by  resection  of  zygoma,  vi. 
904 


1162 


GENERAL    INDEX 


Tenderness 

Tenderness  in  diseases  of  joints,  ii.  298 
Tendinitis  Achillea  traumatica,  ii.  465 
Tendon,  kangaroo,  v.  601 

in  treatment  of  simple  fractures,  vi. 
175 

rectus,  advancement  of,  in  strabismus, 
iv.  898 
shortening  of,  in  strabismus,  iv.  899 

reflexes  in  traumatic  h5^steria,  vi.  255 

supraspinatus,  rupture,  causing  symp- 
toms of  bursitis,  vi.  212 
Tendon-sheath,  hygroma,  ii.  451 

tuberculosis,  i.  657 

tumors,  ii.  452 
Tendons,  anastomosis,  ii.  517 

diseases,  ii.  448 

dislocations,  ii.  464 

ganglion,  ii.  456,  457 

grafting,  ii.  517 

lengthening,  ii.  516 

repair,  i.  390;  ii.  458 

rupture,  ii.  461,  462 

shortening,  ii.  517 

silk,  ii.  519 

surgery,  ii.  448;  vi.  212 

suture,  ii.  458-460 

transference,  ii.  517 

transplantation,  ii.  463,  517-522;  vi. 
225 

wounds,  ii.  457 
Tendovaginitis,  hydrops,  ii.  451 
Tenesmus,  rectal,  iv.  113 
Tenon's  capsule,  iv.  851 
.  space,  iv.  851 

Tenoplastic  amputation,  vi.  909 
Tenorrhaphy,  ii.  458 
Tenosynovitis,  ii.  448-452 

syphilitic,  i.  712 
Tenotomy,  Bayer's,  ii.  516 

for  wry-neck,  iii.  289 

Hunter's  work,  i.  46 

in  strabismus,  iv.  896 
Tension,  surface,  alterations  in,  vi.  21 
Tentorium  of  hypophysis,  vi.  115 

relation  of  dermoids,  i.  824 
Teratoid  tumors,  retroperitoneal,  iii.  762 
Teratoma,  i.  818,  821,  822,  826 

internal,  i.  843 

intra-abdominal,  i.  843 

intracranial,  i.  845 

intrathoracic,  i.  843 

of  brain,  iii.  221 

of  hypophysis,  vi.  294 

of  liver,  iii.  984 

of  pineal  gland,  vi.  119 

of  testis,  iv.  624 

sacrococcygeal  ii.  830,  831 
Testicle,  abnormal  movability,  iv.  615 

absence,  iv.  598 

anatomy  and  embryology,  iv.  589 

carcinoma,  iv.  624 

chondrifying  tumors,  i.  856 

contusions,  i.  920 

dermoid  cysts,  iv.  624 

dermoids,  i.  852 


Thamuria 

Testicle,  dermoids,  treatment,  i.  860 
descent,  iv.  591 
dislocation,  iv.  615 
general  cystic  disease,  i.  857,  858,  870 
hydrocele,  encysted,  i.  869 
inflammation,  iv.  616,  617,  619 
injuries,  iv.  615 
maldescended,  hernia  associated  with, 

vi.  589 
malignant  tumors,  vi.  122 
misplaced,  iv.  592 

Bevan's  operation,  iv.  594 
operations,  blood-pressure,  i.  106 

local  anesthesia  in,  v.  1077 
retention  cysts,  iv.  622 
sarcoma,  i.  859,  860;  iv.  623 
supernumerary,  iv.  598 
syphilis,  i.  714;  iv.  621 
teratoma,  iv.  624 
torsion,  iv.  615 
tuberculosis,  iv.  619,  620 
tumors,  i.  852;  iv.  623 

malignant,  vi.  122 

treatment,  i.  860 
undescended,  iv.  592 

Bevan's  operation,  iv.  594 

hernia  associated  with,  vi.  589 
Tetania  adultorum,  vi.  349 

gravidarum,  vi.  349 
Tetanin,  i.  482 
Tetanolysin,  i.  157,  482 
Tetanospasmin,  i.  157,  482 
Tetanotoxin,  i.  482 
Tetanus,  i.  478-502;  vi.  67-71 

complicating  gunshot  wounds,  iv.  992 

wounds  in  naval  surgery,  iv.  1061 
influence  of  race,  sex,  and  age  in,  iv. 

1159 
Tetany  after  removal  of  parathvroids, 
vi.  351 

thyroidectomy,  vi.  340 
calcium  and,  relation,  vi.  346 

salts  in,  vi.  351 
Chvostek's  sign  in,  vi.  344 
Erb's  sign  in,  vi.  344 
experimental,   vi.   351 
from  parathyroidectomy,  v.  954 
gastric,  iii.  958,  959 
hemorrhage  in  parathjToids  as  cause, 

vi.  344 
Hoffmann's  sign  in,  vi.  344 
in  adults,  vi.  349 
in  pregnane}',  vi.  349 
insufficiency  of  parathvroids  as  cause, 

vi.  347,  350 
parathyreopriva,  v.  954-957 
parathvroid  bodies  and,  relation,  vi. 

344  ' 
spontaneous,  vi.  351 
treatment,  vi.  351 
Trousseau's  sign  in,  vi.  344 
T-fractures  of  humerus,  ii.  184,  187 
Thalamus,  diseases,  diagnosis,  iii.  167 
Thanuu-ia  in  surgical  diseases  of  kidney, 
iv.  190 
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Thecal 
Thecal  abscess,  i.  255 
Thecitis,  ii.  448-452 

phlegmonous,     operations    for,    local 
anesthesia  in,  v.  1067 
Thermal  disinfection,  capsules  for  con- 
trolling, V.  1200 
Thermocautery.     See  Cautery. 
Thermoradiotherapy,  vi.  141 
Thiersch's  method  of  neurectomy,  ii.  756 
of  restoring  penile  urethra,  iv.  499 
of  skin-grafting,  i.  378;  v.  896,  897 
operation  for  epispadias,  iv.  499,  502 
treatment  of  rectal  prolapse,  iv.  138 
solution,  V.  595 
Thigh,  amputation  of,  just  above  con- 
dyles of  femur,  v.  865 
of  lower,  middle,  or  upper  third,  v. 
868,  869 
muscles,    anterior,    paralysis,    tendon 

transplantation  in,  ii.  521 
rider's,  ii.  439,  445 
Third  intention,  healing,  i.  361,  373 
Thiriar  method  of  treating  suppuration, 

vi.  41 
Thirst  after  abdominal  surgery,  iii.  722 

operation,  treatment,  v.  650 
Thomas'  forceps-tourniquet,  v.  830,  831 
hip-splint,  ii.  330 
knee-splint,  ii.  341 
operation  for  inversion  of  uterus,  v. 

517 
sole  in  flat-foot,  ii.  558 
Thomas-Ridlon    splint    in    fractures    of 

neck  of  femur,  ii.  234 
Thompson's  dilator  as  guide  in  external 

perineal  urethrotomy,  iv.  568 
Thoracic  aorta,  aneurism  of,  ligation  in, 
V.  314 
duct,  anatomy,  ii.  585 

injuries,   ii.   585;  iii.  314,   316;  vi. 
236,  321 
from  wounds  of  thorax,  iii.  518 
empyema,  Beck's  bismuth  paste  in, 

vi.  44 
esophagotomy,  posterior,  iii.  818 
nerve,  injuries,  ii.  739 
segment,  resection  of  esophagus  in,  iii. 

818 
surgery,  apparatus  for,  vi.  953-965 
wall,  diseases,  iii.  522-526 
Thoracoplasty,  iii.  553;  v.  882 

in  empyema,  iii.  536 
Thoracotomy,  iii.  549,  550 
in  wounds  of  heart,  v.  58 
mediastinal,  iii.  554,  556,  557,  558 
Thorax,  actinomycosis,  i.  522 
anatomy,  iii.  512 
burns,  iii.  515 
complications     after     gastro-enteros- 

tomy,  iii.  903 
concussion,  iii.   514 
contusions,  i.  917;  iii.  513,  514,  515 
deformities,   ii.   508 

influence  of,  on  surgical  prognosis, 
V.  624 


Thrombus 

Thorax,  diseases,  x-rays  in,  vi.  1006, 1011 
empyema,  iii.  530-536;  vi.  381-387 
en  entonnoir,  ii.  508 
fistula,  i.  290 

fractures  involving,  ii.  154 
funnel,  ii,  508 

in  rickets,  i.  588 
gunshot  wounds,   iii.   517;  iv.    1007- 

1009 
in  rickets,  i.  588 
injuries,  iii.  513 
malformations,  iii.  512,  513 
operations,  iii.  549 

advantage  of  Sauerbruch's  cabinet, 

iii.  559 
blood-pressure,  i.  103 
employment  of  differential  pressure 

in,  vi.  395 
heart,  i.  81 

local  anesthesia  in,  v.  1068 
prevention  of  pneumothorax  in,  vi, 

395 
shock,  i.  933 
surgery,  iii.  512;  vi.  373 
wounds,  iii.  515-520;  vi.  375-379 
by  hand  weapons,  iv.  969 
Thornton's  operation  for  hydatid  cysts 

of  liver,  iii.  978 
Thread  test  for  recognition  of  ulcers  of 

upper  digestive  tract,  vi,  484 
Three-filament  lamp,  vi,  459 
Thrill  in  arteriovenous  aneurism,  v.  297 
Throat,  cut,  iii.  309 
Thrombectomy,  v.  98 

for  varicose  veins,  v.  161 
Thrombo-angiitis  obliterans,  v.  95;  vi. 

54,  61 
Thrombo-arterial    obstructions    of    ex- 
tremities, V.  96 
Thrombo-arteritis,  v.  90 
Thrombo-embelic  fever,  i.  569 
Thrombophlebitic  pyemia,  i.  571 
Thrombophlebitis,   acute  septic,  opera- 
tive treatment,  v.  150 
puerperal  septic,  operative  treatment, 
V,  151 
Thrombosis,  i.  418-444;  v.  146;  vi.  61 
cerebral,  iii.  218;  v.  1223 
in  fractures,  ii,  99,  128 
of  cranial  sinuses,  iii.  126-131 
of  hemorrhoidal  vessels,  treatment,  vi. 

627 
of  mesenteric  vessels  after  abdominal 
surgery,  iii.  724 
appendicitis  and,  differentiation, 
iv.  769 
postoperative,  vi.  62 
sinus,    complicating   otitis  media,   iv. 
843 
Thrombotic  hemorrhoid,  iv,  142 
Thrombus,  Broca's,  in  aneurism,  v.  228, 
229 
definition,  i.  418 

organization  of,  in  wounds  of  arteries, 
V.  104,  105 
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Thrombus 

Thrombus,  red,  in  aneurism,  v.  229 

or  passive  functions,  in  wounds  of 
arteries,  v.  102 
Schede's,  for  aseptic  bone-cavity  fill- 
ing, V.  742 
white,    functions    of,    in    wounds    of 
arteries,  v.  102 
in  aneurism,  v.  228,  229 
Thrush,  iii.  634 

Thumb,   disarticulation,   at  metacarpo- 
phalangeal joint,  V.  812 
with  metacarpal,  v.  815 
dislocation,  ii.  414,  415 
Thymectomy  in  hypertrophy  of  thymus 

gland,  vi.  327 
Thymic  asthma,  iii.  334 

stridor,  vi.  326 
Thymus  gland,  iii.  333 

hypertrophy,  iii.  334;  vi.  326,  327 
persistent,  iii.  333 
surgery,  vi.  326 
Thymus-death,  iii.  334;  vi.  326 
Thymustod,  iii.  334;  vi.  326 
ThjTeoptosis,  iii.  364 
Thyreotoxic  goiter-heart,  iii.  368 
ThjToglossal  cj^sts,  iii.  281 
ducts,  iii.  280 

cmbryologv,  iii.  280 
fistula,  1.288;  iii.  281 
tract  operations,  iii.  283 
Th>Tohyoidean  space,  abscess,  iii.  292 
Thyroid  arterj^,  inferior,  iii.  338 
ligation,  in  goiter,  vi.  338 
cartilage,  dislocation,  iii.  471 
extract  in  hemophilia,  v.  215 

in  internal  hemorrhage,  v.  205 
gland,  abnormal  position,  iii.  364 
accessory,  i.  805;  iii.  340 
adenoma,  malignant,  iii.  390 
anatomy,  iii.  336 
angiosarcoma,  iii.  389 
arteries,  ligation,  in  goiter,  iii,  375, 

377 
blood-supply,  iii.  337 
cancroid  squamous   epithelial   can- 
cer, iii.  390 
capsule  propria,  iii.  338 
carcinoma,  iii.  389 
colloid  material,  iii.  339 
connective-tissue,  tumors,  iii.  388 
diseases,  iii.  336;  vi.  329-342 
echinococcus  disease,  i.  875 
endothelioma,  iii.  389 
epithelial  tumors,  iii.  389 
fibrosarcoma,  iii.  389 
follicles,  iii.  339 
functional  diseases,  iii.  342 
functions,  iii.  340 

diseases  due  to  loss,  iii.  342-344 
effect  of  loss,  iii.  341 
hypophysis  and,  relation,  vi.  283 
inflammation,  iii.  378-383 
injuries,  iii.  398 
isthmus,  iii.  336 
nerves,  iii.  338 


Tissue 
Thyroid  gland,  osteosarcoma,  iii.  389 
papilloma,  iii.  390 
relations,  iii.  337 

removal,  myxedema  from,  vi.  113 
sarcoma,  iii.  388 
stroma,  iii.  339 
structure,  iii.  338 
syphilis,  iii.  384,  386 
transplantation,  v.  882 
tuberculosis,  iii.  386 
tumors,  influence,  on  surgical  prog- 
nosis, V.  624 
metastases,    fractures    from,    ii. 
84    _ 
typhoid  infection,  vi.  997 
veins,  iii.  337 
Thyroidectomv,  changes  in  hvpophvsis 
after,  ^-i.  283 
in  goiter,  vi.  339,  341 
Thyroiditis,  iii.  378-384 

typhoid,  vi.  997 
Thyrotomy,  iii.  505 
Thyrotoxic  diseases,  iii.  342,  344 
Thyrotoxicosis.    See  Exophthalmic  goiter. 
Tibia,  dislocation,  ii.  426 

epiphyseal  separation,  ii.  260,  264 
excision,  v.  770 
fractures,  ii.  260,  262,  265 
hereditary  s^ijhilis,  i.  723 
osteotomy,  v.  752,  753 
tuberosity,  vi.  204 
Tibial  arterv,  ligation  of,  v.  724,   726, 

727,  729  ' 
Tibiotarsal  dislocation,  ii.  427 
Tic  convulsif,  ii.  729 

douloureux,  ii.  696-699;  iii.  652;  vi. 
244-249 
pathology,  ii.  675,  697;  v.  964 
recurrence,  after  removal  of  Ga^e- 

rian  ganglion,  v.  978 
removal  of  Gasserian  ganglion  for, 

V.  964-982 
sj-mpathectomy  for,  ii.  745 
mimic,  ii.  729 
Ticks,  bites  and  stings,  i.  539 
Tiegel's  apparatus  for  giving  anesthesia 
in  differential  pressure  chambers,  vi. 
959,  960 
operation  for  wounds  of  trachea,   vi. 
366 
Tinnitus  aurium,  ii.  730 

division   of  auditorv   nerve  for,   v. 
994,  995;  vi.  706" 
Tissue,  action  of  tubercle  bacilli,  i.  611 
changes  in  suppuration,  i.  239 
connective-,  tumor-diseases,  i.  738 
corneal,  transplantation,  i.  387 
displacement  of,  v.  889 
effect  of  catgut  sutures,  i.  384 
of  metallic  substances,  i.  383 
of  paraffin,  i.  3S4 
fixed,  of  inflammation,  i.  203 
granulation,  i.  365-372 
healing  after  .r-rav  and  radium  burns, 
i.  379 
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Tissue 

Tissue,    healthy,    entrance    of    bacteria 
into,  vi.  23 

interpolation  of,  v.  890 

muscular,  repair,  i.  389 

nervous,  of  brain  and  spinal  cord,  re- 
generation, after  injury,  i.  397 

non- vascular  healing,  i.  355,  384 

osteoid,  i.  393,  586 

removed  for  laboratory  diagnosis,  v. 
1206 

special,  repair,  i.  361 

subcutaneous,  repair  in  wounds,  i.  361 

vascular,  repair,  i.  356 
Todd's  method  of  advancement  of  rectus 

tendon  in  strabismus,  iv.  899 
Toes,  amputation,  v.  837,  838,  839,  844 

clawed,  ii.  560 

deformities,  ii.  560 

disarticulation,  v.  838-848 

dislocations,  ii.  433 

flexed,  ii.  560 

fusion,  ii.  572 

melanoma,  i.  758 

phalanges,  fractures,  ii.  280 

webbed,  ii.  572 
Tone,  muscular,  i.  90,  91 
Tongue,  abscess,  iii.  662,  663 
cold,  iii.  677 

absence,  congenital,  iii.  655 

actinomycosis,  i.  522;  iii.  680 

adenoma,  iii.  684 

angioma,  iii.  684 

base  of,  goiters,  vi.  417 

bifid,  iii.  655 

black,  iii.  672 

burns,  iii.  659 

carcinoma,  iii.  685 

treatment,  radical,  vi.  411 

chancre,  i.  686 

chondroma,  iii.  684 

cysts,  iii.  683 

depressor,  Bosworth's,  iii.  402 
Fraenkel's,  iii.  403 

dyspeptic,  iii.  665 

erythema  migrans,  iii.  664 

fibroma,  iii.  684 

fissures,  iii.  666 

foreign  bodies,  iii.  657 

frenum,  ulcer,  iii.  676 

furrows,  iii.  666 

gangrene,  iii.  662 

geographical,  iii.  665 

goiter,  iii.  684 

gunshot  wounds,  iii.  659 

hairy,  iii.  672 

herpes,  iii.  666 

hypertrophy,  iii.  681 

ichthyosis,  iii.  667 

keloid,  iii.  684 

leprosy,  iii.  680 

lipoma,  iii.  684 

lupus,  iii.  678 

lymphangioma,  iii.  684 

nsevus,  iii.  684 

osteoma,  iii.  684 


Torsion 

Tongue,  papilloma,  iii.  684 

psoriasis,  iii.  667 

removal,  from  within  mouth,  in  can- 
cer of  tongue,  iii.  698 
in  cancer  of  tongue,  iii.  695 

treatment  after,  iii.  698 
of  half,  in  cancer  of  tongue,  iii.  696 

sarcoma,  iii.  684 

scalds,  iii.  659 

split,  iii.  655 

stings,  iii.  659 

surgery,  iii.  655;  vi.  416 

swallowing,  iii.  656 

during    anesthesia,    treatment,    v. 
1016 

syphilis,  i.  706;  iii.  680 

trichinosis,  iii.  680 

tuberculoma,  iii.  677 

tuberculosis,  iii.  677 

tuberculous  nodule,  iii.  677 
papilloma,  iii.  678 

tumors,  iii.  683,  684 

ulcers,  iiio  672-680 

wandering  rash,  iii.  664 

wounds,  iii.  656,  657 
Tongue-tie,  iii.  655 
Tonsil,  iii.  439 

angioma,  iii.  455 

autoclasis,  iii.  455 

chancre,  i.  687 

epithelioma,  iii.  456,  457 

faucial,  anatomy,  iii.  440 

fibroma,  iii.  455 

gumma,  iii.  455 

hemostat,  Mikulicz-Stoerk,  iii.  454 

injuries,  iii.  458 

lingual,  iii.  440 

inflammation,  iii.  680 

lymphoma,  iii.  455 

papilloma,  iii.  455 

removal,  vi.  359,  360 

sarcoma,  iii.  455 

separator,  Yankauer's,  iii.  450 

snare,  Moseley's,  iii.  454 

wounds,  iii.  458 
Tonsillar  scissors,  Roberts',  iii.  453 
Tonsillitis,  acute,  superficial,  iii.  448 

follicular,  iii.  449 

hypertrophic,  iii.  450,  451,  454 

parenchymatous,  iii.  449 
Tonsillotome,  vi.  360 

Mackenzie's,  iii.  453 

Mathieu's,  iii.  453 
Tonsoliths,  iii.  455 
Toothache,  iii.  637 
Topography,  craniocerebral,  iii.  167 
Torcace  carinato,  ii.  508 
Torek's  operation  for  appendicitis  with 

inguinal  hernia,  iv.  80 
Torsion,  habitual,  of  mobile  cecum,  vi. 
528 

in  wounds  of  arteries,  v.  113 

of  appendices  epiploicge,  vi.  454 

of  Fallopian  tubes,  vi.  875 

of  omentum,  iv.  630;  vi.  513-516 
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Torsion 
Torsion  of  omentum  in  hernia,  iv.  52 

of  ovarian  tumors,  i.  848,  851 

of  pedicle  in  cysts  of  ovary,  y.  565 

of  spermatic  cord  in  hernia,  iv.  53 

of  testis,  iv.  615 
Torticolhs,  ii.  730:  iii.  285-291 
Toxalbumins,  i.  229 
Toxemia,  i.  556 

definition,  i.  548 

traumatic,  i.  550 
Toxic  esophagitis,  iii.  799 

leukocytosis,  i.  128 
Toxicodendrol,  vi.  238 
Toxin,  bacterial,  i.  231 

treatment  of  cancer,  i.  812 
Toxins,  i.  157,  229 

mode  of  action,  i.  167 

of  tetanus  bacillus,  dissemination,  i. 
482 
effect  on  nervous  system,  i.  482, 
484  _ 

vegetable,  i.  157 
Toxone,  i.  171 
Trabeculse,  bone,  ii.  18 
Trachea,  abscess,  iii.  292 

aeroceles,  iii.  468 

anatomy,  iii.  462 

burns,  iii.  469 

carcinoma,  iii.  497 

congenital  air-cysts,  iii.  468 
malformations,  iii.  468 

contusions,  iii.  470 

foreign  bodies,  iii.  472,  474 

fractures,  ii.  154;  iii.  470 

inflammatory  diseases,  iii.  476 

injuries,  iii.  469 

methods  of  examination,  iii.  462 

new  growths,  iii.  497 

operations,  iii.  498 
external,  iii.  501 

papilloma,  iii.  490 

resection,  iii.  510 

sarcoma,  iii.  497 

scalds,  iii.  469 

scleroma,  iii.  485 

stenosis,  chronic,  iii.  485 

surgerv,  iii.  460;  vi.  364-372 

syphilis,  i.  709;  iii.  483,  484 

tumors,  iii.  497,  498 

wounds,  iii.  471 
Tracheal  cannula,  iii.  501 

stridor  in  goiter,  iii.  366 
Trachelorrhaphy,  v.  476 
Tracheoscopy,  iii.  464;  vi.  364 
Tracheotomy,  iii.  501 

blood-pressure,  i.  101 

in  diphtheria,  v.  1135 
Trachoma,  operations  for,  iv.  891,  892 
Traction  diverticula  of  esophagus,  iii.  813 
Transfusion,  direct,  of  blood,  v.  615-618 
Transillumination   in   empyema   of   an- 
trum of  Highmore,  iii.  425 

of  stomach,  fluorescent  media,  iii.  832 
Transperitoneal     method     of     exposing 

ureter,  iv.  261 


Traumatic 
Transphenoidal    method    of    removing 

tumors  of  hypophysis,  vi.  301 
Transplantation,  nerve,  ii.  748 
of  bone,  vi.  898 

in  chronic  osteomyelitis,  v.  740 
of  cornea,  i.  387;  vi.  940 
of  flaps,  V.  893 
of  joints,  vi.  906,  935 
of  kidney,  vi.  639 
of  parathyroids,  v.  957 
of  skin  and  corium,  i.  379 
of  tendons,  ii.  463,  517-522;  vi.  225 

silk  extension  in,  vi.  225 
of  ureter  into  bladder  in  radical  opera- 
tion for  carcinoma  of  uterus,  \'i.  870 
of  vermiform  appendix,  \d.  580 
Transportation  board  in  naval  surgerA', 

iv.  1062 
of  accident  cases,  v.  933 
of  media,  sterile  tubes,  bottles,  etc., 

for  laboratory  diagnosis,  v.  1204 
of  patients  before  and  after  operation, 
V.  629 

in  field,  iv.  956 

in  fractures,  ii.  113 

means  and  methods,  v.  1231 
of  wounded  after  naval  engagement, 
iv.  1062;  vi.  779 

in  naval  engagement,  i\.  1041 

to  hospital  ship,  iv.  1072 
Traumatic  amputations,  ii.  131 
aneurism,  v.  107,  218 
aseptic  fever,  i.  550-556 
asphyxia  after  wounds,  i.  909 

in  fractures  of  ribs,  ii.  158 
cataract,  operations  and  treatment,  iv. 

876 
cephalohydrocele,  iii.  34 
club-foot,  ii.  550 
coxa  vara,  ii.  351 
delirium  in  fractures,  ii.  103,  129 
dislocations,  ii.  377 
emphysema,  i.  340 
epiphyseal  separations,  ii.  80,  93 
fevers,  i.  546,  549,  550;  xi.  87-93 
fractures,  causes,  ii.  81 
hemorrhage,  v.  174 
hernia,  vi.  593 

hysteria,  ii.  769-7SJ;  ^.-i.  254-258 
hystero-neurasthenia,  ii.  779 
insanitv,  ii.  784;  iii.  253,  254;  vi.  254, 
256 

operations  for,  ii.  811 
intracranial  hemorrhage,  ii.  654 
laryngitis,  iii.  477 
lumbago,  ii.  760,  779 
meningitis,  cerebral,  iii.  139 
neurasthenia,  i.  920;  ii.  759-784;  vi. 

254-258 
neurosis,  ii.  759,  779;  ^•^.  254 
non-septic  sinus  thrombosis,  iii.  127 
phar^^lgitis,  iii.  441 
rupture  of  azygos  vein,  vi.  379 
spondylitis,  ii.  506,  879 
spreacling  gangrene,  i.  340 


GENERAL    INDEX 


1167 


Traumatic 

Traumatic  surgery,  iodin  in,  vi.  946 
synovitis,  acute,  ii.  299,  300 

tuberculosis  of  joints  and,  differ- 
entiation, ii.  314 
tenosynovitis,  ii.  448 
toxemia,  i.  550 
tuberculosis,  vi.  99 
ulcer  of  stomach,  iii.  844 
of  tongue,  iii.  674,  676 
Traumatism  as  cause  of  aneurism,  v.  244^ 
292 
in  relation  to  malignant  tumors,  vi. 

128-130 
of  joints  from  sprains,  contusion,  rup- 
ture of  ligaments,  or  dislocation  of 
cartilage,  ii.  282 
of  vagina,  v.  418 
of  veins,  v.  165 
of  vulva,  V.  417 
Tremor,  hysteric,  ii.  775 

neurasthenic,  ii.  763 
Trendelenburg's  operation  for  varicose 
veins,  v.  159 
position,  iii.  705,  706 

in  failure  of  circulation  during  anes- 
thesia, V.  1017 
table,  V.  632 

test    for    insufficiency    of    valves    in 
varicose  veins,  v.  154 
Trephining,  blood-pressure,  i.  99 

sclera  in  glaucoma,  vi.  721 
Treponema  pallidum,  i.  142,  676;  vi.  105 

in  blood,  i.  121 
Triangle,  Bryant's,  ii.  226 

of    safety    of    Voinitch    and    Siano- 
jentsky,  v.  20,  28,  29 
Trichiasis,  operations  for,  iv.  915 
Trichiniasis,  ii.  443 

blood  changes,  i.  136,  141 
eosinophilia,  i.  141 
leukocytosis,  i.  141 
of  larynx,  vi.  368 
of  tongue,  iii.  680 
Trichterbrust,  ii.  508  _ 
Trigeminal  nerve,  division,  in  trigeminal 
neuralgia,  ii.  700,  701,  703 
herpes  zoster,  ii.  723 
injuries  and  diseases,  ii.  722 
intracranial  surgery,  v.  964 
operations  in  area  of  distribution  of, 
local  anesthesia  in,  vi.  415,  416 
neuralgia,  ii.  695-705;  iii.  652 
pathogenesis,  v.  964 
recurrence,   after   removal   of   Gas- 

serian  ganglion,  v.  978 
removal  of  Gasserian  ganglion  for, 
V.  964-982 
neuritis,  ii.  723 
Trigger-finger,  ii.  570 
Trismus,  i.  490 

nascentium,  i.  485 
Trochanter,  elevation  of,  as  symptom  of 
fracture  of  neck  of  femur,  ii.  230 
fractures,  ii.  239,  240 
lesser,  fracture  of.  isolated,  vi.  184 


Tuberculoma 

Trochanter,  relation,  to   Roser-N^laton 

line,  ii.  224 
Tropacocain  as  subarachnoid  anesthetic, 

V.  1087;  vi.  983,  985 
Trophic  changes  after  division  of  nerves, 
ii.  717 
gangrene,  cause,  i.  314 
ulcers,  i.  307 
Tropical  abscess,  i.  255,  273 

of  liver,  iii.  972;  iv.  1109-1117;  vi. 
796 
chancroid,  iv.  1083 
diabetes,  iv.  1084 
diseases,  iv.  1075,  1085 
dysentery,  iv.  1101-1107;  vi.  793-796 
surgery,  iv.  1075-1138;  vi.  788-798 
syphilis,  iv.  1083 
tuberculosis,  iv.  1083 
tumors,  iv.  1084 
ulcers,  iv.  1129 
Trousseau's  phenomenon  in  tetany  para- 
thyreopriva,  v.  956 
sign  in  gastric  tetany,  iii.  959 

in  tetany,  i.  493;  vi.  344 
sound,  iii.  781 
Trypanosoma  gambiense,  i.  141 

in  blood,  i.  121 
Trypanosomiasis,  i.  141,  142 
Trypsin  treatment  of  cold  abscess,  vi.  38 

of  tuberculous  fistula,  vi.  38 
Tubal  abortion,  v.  576 
pregnancy,  v.  575,  576 
rupture  in,  v.  577 
Tubercle,  i.  611,  613 
anatomic,  i.  641 
Babes',  i.  532 
bacillus,  i.  594,  596  _ 
action  in  tissues,  i.  611 
in  blood  in  diagnosis  of  tuberculosis, 
i.  629  ^ 
Chassaignac's,  v.  188 
necropsy,  vi.  99 
of  Montgomery,  iii.  564 
Tubercula  dolorosa,  ii.  714 
Tubercular  syphihds,  i.  702 
Tuberculid,  ii.  645 
Tubercuhn,  i.  602-605 
C,  i.  604 

in    actinomycosis    of    vermiform    ap- 
pendix, vi.  575 
in  cutaneous  tuberculosis,  vi.  240 
in  diagnosis  of  tuberculosis  of  joints, 

ii.  314 
in  lupus  erythematosus,  vi.  241 

vulgaris,  i.  647,  vi.  240 
in  tuberculosis,  i.  636;  vi.  94-96 
of  intestine,  vi.  573 
of  prostate,  vi.  683 
of  vermiform  appendix,  vi.  573 
O,  i.  602 
Oberst,  i.  602 

test  in  diagnosis  of  tuberculosis,  i.  627 
X,  i.  604 
Tuberculoma  of  brain,  iii.  220 
of  tongue,  iii.  677 
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Tuberculose 
Tuberculose  des  Hiiftgelenks,  ii.  317 

Wirberlentziindung,  ii.  469 
Tuberculosis,  i.  593-661;  vi.  94 
acute,  bacteriology  of  blood,  i.  120 
anemia,  i.  143 
blood  changes,  i.  143 
bovine,  human  tuberculosis  and,  rela- 
tion, vi.  104 
cutaneous,  treatment,  vi.  240 

tuberculin  in,  vi.  240 
in  tropics,  iv.  1083 

influence  of  race,  age,  and  sex  in,  iv. 
1153 

on  surgical  prognosis,  v.  620,  622 
iodoform-glycerin       emulsion       with 

Bier's  hyperemia,  vi.  97 
leukocytosis,  i.  143 
Murphy's    formalin-glycerin    solution 

in,  vi.  97,  98 
of  ankle,  ii.  348-350 
of  bladder,  iv.  316-318 
of  bone,  ii.  43-45 

aseptic  bone-cavity  filling  in,  v.  744 

pathologic  fracture  in,  ii.  85 

avrays  in,  v.  1158 
of  brain,  pathology,  ii.  671 
of  cecum,  iv.  702-709 

appendicitis  and,  differentiation,  iv. 
767 

results  of  operation,  iv.  779 
of  Cowper's  glands,  iv.  539 
of  cranial  bones,  iii.  51 
of  elbow,  ii.  345,  346 
of  epididymis,  iv.  619,  620 
of  glands,  Beck's  bismuth  paste  in,  vi. 

44 
of  goiter,  iii.  388 
of  hip,  ii.  317-335;  vi.  203 

coxa  vara  and,   differentiation,   ii. 
326,  352 

pathology,  ii.  288 
of  intestine,  tuberculin  in,  vi.  573 
of  joints,  ii.  312-317;  vi.  202 

Beck's  bismuth  paste  in,  vi.  44 

repair  in,  ii.  287 
of  kidney,  i.  659;  iv.  228-231;  vi.  651, 

6.52 
of  knee,  ii.  335-345 

pathologv,  ii.  288 
of  larynx,  i'ii.  482;  vi.  368 
of  liver,  iii.  979 

of  lung,  Friedrich's  total  pleuropneu- 
molysis  in,  vi.  390,  391 

surgical  treatment,  iii.  544;  vi.  390 
of  mesenteric  nodes,  ii.  610 
of  muscles,  ii.  439-441 
of  nose,  iii.  415 
of  pharvnx,  iii.  442 
of  prostate,  iv.  401-405;  vi.  683 

tuberculin  in,  vi.  683 
of  sacro-iliac  joint,  ii.  347,  348 
of  seminal  vesicles,  iv.  627 
of  shoulder,  ii.  344,  345 
of  .skin,  ii.  645,  646 
of  spinal  cord,  pathology,  ii.  681 


Typhoid 

Tuberculosis  of  spinal  cord,  tumor  and, 
differentiation,  vi.  260 

of  spleen,  iii.  1078;  ^±  622 

of  stomach,  iii.  955 

simulate  cancer,  iii.  956 

of  suprarenal  glands,  iv.  269,  270 

of  testis,  iv.  619,  620 

of  thyroid  gland,  iii.  386 

of  tongue,  iii.  677 

of  urethra,  iv.  519,  520 

of  vagina,  v.  410 

of  vermiform  appendix,  iv.   761-763; 
vi.  570-573 
results  of  operation,  iv.  779 

of  vertebrae,  ii.  469 
pathology,  ii.  681 

of  wTist,  ii.  346,  347 

thrombosis,  i.  435 

traumatic,  vi.  99 

tuberculin  treatment,  i.  636;  vi.  94-96 

urogenital,  vi.  103 

vaccine  therapy,  \n..  37 

.T-raA's  in,  vi,  100 
Tuberculous  glands  of  neck,  iii.  303,  304 
Tuberosity  of  tibia,  vi.  204 
Tubo-ovarian  cysts,  v.  562 
double,  V.  555 

pregnancy,  v.  576 
Tubulocji'sts,  i.  864 
Tubulodermoids,  i.  823 
Tuffier's  method  of  pneumectomv,   iii. 
554 
of  splenopexy-,  iii.  1092 

operation  in  gangrene  of  lung,  vi.  389 
Tuftnell's  treatment  of  aneurism,  v.  247, 

248 
Tumor  albus,  ii.  335 
Tumors,  i.  183,  735-878;  vi.  112-135 
Tunica  albuginea,  iv.  589 

vaginalis,  anatomy,  iv.  589 

diseases  and  injuries,  iv.  600-610 
Tiirck's  columns,  ii.  817 
Turner's  operation  for  wounds  of  trachea. 

vi.  367 
Turpentine,  oil  of,  in  hemorrhage,  v.  207 
Tuttle's  operation  for  fistula  of  urethra, 

iv.  586 
Twins,  i.  819 

Twisted  pedicle  of  ovarian  tumor,  i.  S4S 
Twisting  of  arteries,  v.  105 
Tylosis,  ii.  651 
TvTnpanie  abscess,  i.  255 

\xttic,  iv.  799 

teeth  in  horses,  i.  834 

vault,  iv.  799 
Tympanites,  cysts  of  ovary  and.  differ- 
entiation, v.  567 
TjTjhlitis.     See  Appendicitis. 
Typhoid  appendicitis,  iv.  760 
diagnosis,  iv.  769 

arthritis,  ii.  305 

bacillus,  virulence,  i.  162 

ervsipelas,  i.  467 

fever,  i.  83,  84,  120,  135.  431 

in  army,  vaccination  in,  vi.  743,  744 
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Typhoid 

Typhoid  fever,  perforation  in,  iv.  690 
surgery,  V.  1101-1119;  vi.  993-998 

gangrene,  i.  332 

joints,  vi.  996 

osteomyelitis  of  ribs,  iii.  521 

spine,  ii.  505 

ulcer  of  stomach,  iii.  956 
perforating,  iv.  691 


Ulcer,  i.  292-311;  vi.  34,  47 

blue  light  in,  vi.  49 

contact,  vi.  517 

endemic,  of  tropics,  iv.  1129 

Finsen  light  in,  vi.  49 

gastro jejunal,  vi.  475,  521 

granulating,  skin-grafting  in,  v.  896 

heliotherapy  in,  vi.  49 

lupoid,  i.  646 

malignant  disease,  ii.  631 

Marjolin's,  ii.  631,  632 

of  anus,  i.  309;  iv.  129-132 

of  bladder,  simple,  iv.  310 

of  cornea,  operative  treatment,  iv.  884 

of  duodenum,  iv.  686;  vi.  516-520 

of  esophagus,  iii.  800 

of  frenum  of  tongue,  iii.  676 

of  jejunum,  iv.  693;  vi.  475,  521 

of  lips,  iii.  631 

of   pylorus,    appendicitis   and,    differ- 
entiation, iv.  771 

of  rectum,  iv.  129-132;  vi.  626 

of  scalp,  chronic,  iii.  25 

of  stomach,  iii.  848-866 

chronic,  excision,  vi.  480,  481 
influence  of  race  and  sex  in,  iv.  1145 

of  tongue,  iii.  672-680 

of  upper  digestive  tract,  thread  test 
for  recognizing,  vi.  484 

peptic,  of  jejunum,  after  gastro-enter- 
ostomy,  iii.  901,  902 

putrid,  i.  308,  343 

radium  in,  vi.  49 

rodent,  ii.  637 

superficial,  treatment,  vi.  238 
x-rays  in,  v.  1175 

sand-bath  in,  vi.  48 

scarlet-red  in,  vi.  47 

silver  nitrate  in,  vi.  48 

sunlight  in,  vi.  49 

treatment,  vi.  47 

typhoid,  perforating,  iv.  691 

varicose,  i.  297-303,  310;  v.  154,  155 
Moreschi's  operation  for,  v.  160 
treatment,  v.  157,  158;  vi.  50-53 

.T-rays  in,  vi.  49 

Zambesi,  iv.  1131 
Ulna  and  radius,  dislocations,  ii.  406-409 
fractures,  ii.  197,  198 

dislocations,  ii.  410 

excision  of,  v.  768 

fractures  of  shaft,  ii.  201 
of  upper  end,  vi.  190 

lesions,  ii.  181 
Ulnar  artery,  ligation,  v.  698,  699,  701 
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Ureter 

Ulnar  nerve,  ii.  741 

dislocation,  ii.  742,  743 
injuries,  ii.  742 
paralysis,  ii.  741 
Umbilical  cord,  hernia,  iv.  82 
fistula,  i.  290 
hernia,  iv.  82-90 
in  children,  iv.  84 

mechanical  treatment,  iv.  32 
local  anesthesia  in,  v.  1075 
treatment,  vi.  595 
Umbilicus,  diseases,  iii.  734-736;  vi.  446- 
449 
excision,  iii.  709 
fecal  opening  at,  iv.  119 
Umbo,  iv.  803 
Uncinaria  duodenale,  i.  142 
Uncinate  gyrus,  iii.  166 
Undescended  testicle,  iv.  592,  594 

hernia  associated  with,  vi.  589 
Unguentum  Crede,  v.  596 
Uninterrupted  suture,  i.  886 
Union,  delayed,  in  fractures,  ii.  108-110 
treatment,  ii.  137-139 
failure,  in  fractures,  ii.  108 
faulty,  in  fractures,  ii.  110 
fibrous,  in  fractures,  ii.  108-110 
immediate,   of   wounds,  i.   361,    362, 

363 
in  epiphyseal  separations,  ii.  107 
vicious,  in  fractures,  ii.  110 
treatment,  ii.  140 
Uniovular  twins,  i.  819 
Unna's  paste  in  varicose  ulcers,  i.  301 
Unstriated  muscle,  repair,  i.  390 
Urachus,  cysts,  i.  866 

diseases,  iii.  732-734;  vi.  445 
structure,  iii.  733 
Urea  in  urine,  estimation,  iv.  171 
Uremiia,  diagnosis,  v.  1222 
Ureter,  calculus  iri^  iv.  233,  250 

appendicitis  and,  differentiation,  iv. 

768 
treatment,  iv.  252 
a;-ray  in  detecting,  v.  1153 
catheterization,  iv.  288-292;  vi.  Ml 
in  gynecologic  examination,  v.  378 
in  surgical  diseases  of  kidney,  iv. 

193 
radiography  combined  with,  vi.  644 
diseases,  iv.  248 
emptying  into  rectum,  iv.  119 
excision,    total,    Lilienthal's    method, 

vi.  663 
exposing,  methods,  iv.  260,  261 
fistula,  in  female,  diagnosis,  v.  448 
hernia,  iv.  80 

implantation,  iv.  262,  264,  265,  267 
injuries,  iv.  248,  249 
malformations,  iv.  203 
operations  on,  iv.  260 
repair,  i.  408 
rupture,  iv.  248,  249 
surgery,  iv.  183;  vi.  639 
topographic  anatomy,  iv.  187 
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Ureter 

Ureter,  transplantation  of,  into  bladder, 
in  radical  operation  for  carcinoma  of 
uterus,  vi.  S70 

tumors,  iv.  253 

upper,  incision  for  operations  on,  iii. 
707 

wounds,  iv.  248,  249 
Ureterectomy,  iv.  263 
Ureteritis,  iv.  250 

appendicitis   and,    differentiation,    iv. 
768 
Uretero-anastomosis,  iv.  262,  264 
Ureterocystostomy,  iv.  265 
Uretero-enterostomy,  iv.  267 
Ureterolithotomy,  iv.  261 
Ureterorrhaphy,  iv.  262 
Ureterovaginal    fistula,    operations    for, 

V.  455,  456 
Ureterovesicovaginal  fistula,  v.  450,  456 
Urethra,  anatomy,  iv.  473 

calculus  in,  iv.  512 

carcinoma,  iv.  521 

caruncle,  v.  402  ^  '' 

chancre,  i.  683,  684 

congested  patches,  iv.  494 

contusions,  iv.  504,  505 

fistula,  iv.  580-586 

foreign  bodies  in,  iv.  509,  510 

gonorrhea,  in  female,  iv.  531,  533 

granular  patch,  iv.  495 

gunshot  wounds,  iv.  1013 

in  gynecologic  examination,  v.  368 

inflammation,  iv.  521-533 

injuries,  iv.  504 

in  fractures  of  pelvis,  ii.  221 

length,  iv.  473 

malformations,  iv.  497 

membranous,  iv.  474 

perineal   puncture,    in    stricture   of 
urethra,  iv.  570 

nacreous  patches,  iv.  495,  523 

operations  on,  local  anesthesia  in,  v. 
1076 

papilloma,  iv.  521 

penile,  iv.  474 

Thiersch's  method  of  restoring,  iv. 
499 

prostatic,  iv.  474 

rupture,  iv.  504,  506,  508 

sarcoma,  iv.  521 

stricture,  iv.  539-579 

stripping,  in  gonorrheal   urethritis   in 
female,  iv.  531 

surgery,  iv.  494 

tuberculosis,  iv.  519,  520 

tumors,  iv.  521 

wounds,  i.  901;  iv.  504 
Urethral  caruncle,  v.  402 

fever,  i.  558,  908;  iv.  305,  306 

retrograde  cathetcrism,  iv.  576 

shock,  iv.  305,  306 
Urcthrectomy  in  urethral  stricture,  iv. 

579 
Urethritis,  iv.  521-533 

gonorrheal,  acute  anterior,  iv.  253 


Urine 
Urethritis,  gonorrheal,  in  female,  iv.  531, 
533 
in  typhoid  fever,  v.  1118 
Urethropenile  fistula,  iv.  580 
Urethroperineal  fistula,  iv.  580,  583,  584 
Urethroperineorectal  fistula,  iv.  584,  585 
Urethrorectal  fistula,  iv.  580,  584,  585 
Urethrorrhaphy  in  fistula,  iv.  581 
Urethroscope,  iv.  494 
Urethroscopy,  iv.  494 
Urethroscrotal  fistula,  iv.  580,  583,  584 
Urethrotomy,  iv.  560-576 
Urethrovaginal  fistula,  diagnosis,  v.  448 
Urethro vesicovaginal    fistula,    Macken- 

rodt's  operation  for,  v.  452 
Uricacidemia,  i.  120 
Urinary  abscess,  i.  255;  iv.  507 
fistula,  i.  285,  290 

Beck's  bismuth  paste  in,  vi.  44 
classification,  v.  446 
in  female,  v.  446-449 
secretion  as  S3^mptom  of  diseases  of 
brain,  iii.  162 
Urine,  acetone  in,  iv.  180 
albumin  in,  iv.  177 
alterations  in  constituents,  in  diagno- 
sis of  pancreatic  disease,  iii.  1041 
blood  in,  iv.  178 

in  surgical  diseases  of  kidney,  iv.  191 
/3-oxybutyric  acid  in,  iv.  180 
chlorids  in,  estimation,  iv.  172 
cryoscopy,  iv.  172 

in  surgical  diseases  of  kidney,  iv.  194 
diacetic  acid  in,  iv.  ISO 
differentiation,  iv.  279 
disturbances,  iv.  299 
examination,  before  anesthesia,  i.  1007, 
1008 
in  relation  to  surgical  diseases,  iv. 

168 
in  surgical  diseases  of  kidnevs,  iv. 
190 
excretion     of    abnormal     substances, 

testing,  iv.  173 
extravasation,  iv.  506,  508 
formed  elements  in,  iv.  179 
incontinence,  iv.  303 
indican  in,  iv.  ISO 
nitrogen  in,  estimation,  iv.  171 
quantity     excreted     in     twenty-four 

hours,  iv.  177 
relative  incontinence,  in  urethritis,  iv. 

525 
retention,  iv.  299,  513-518 

after  abdominal   operations,    treat- 
ment, vi.  437 
causes,  iv.  300 
symptoms,  iv.  302 
treatment,  iv.  302,  515 
sediments  in,  iv.  179 
segregators,  iv.  280 
sugar  in,  iv.  178 

suppression  of.  after  operation,  v.  653 
tests,  for  pancreatic  disease,  iii.  1042: 
iv.  181 
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Urine 

Urine,  urea  in,  estimation,  iv.  171 
Urogenital  tuberculosis,  vi.  103 
Uterine  appendages,  actinomycosis,  vi. 
875      _ 
cavity,  digital  exploration,  in  gyneco- 
logic examination,  v.  370 
dilatation,  in  gynecologic  examina- 
tion, v.  370 
interposition  in  colpocystocele,  vi.  809 

in  hernia  of  bladder,  vi.  812 
sound  in  gynecologic  examination,  v. 

370 
veins,  air-embolism,  i.  455 
Uterosacral  ligament,  fibroids,  i.  780 
shortening,      for     retroversion     of 
uterus,  V.  510 
Uterovaginal  prolapse,  v.  491 ;  vi.  834, 835 
Uterus,  absence  of,  v.  383 
accessory,  v.  386 
adenocarcinoma  of,  v.  532 
adenomyoma,  i.  780 
anteflexion,  v.  499,  500 
anteversion,  v.  498,  499 
apoplexy,  vi.  828 
bicornis  bicolis,  v.  385 
bilobularis,  v.  384 
carcinoma,  v.  530-538;  vi.  855-872 
influence  of  race,  sex,  and  age  in,  iv. 
1157 
chorio-epithelioma,  v.  539 

cancer  of  uterus  and,  differentiation, 
V.  537 
didelphys,  v.  385 
dislocations,  v.  498 
displacements,  v.  490;  vi.  834 
double,  V.  384 
echinococcus  disease,  i.  875 
emptying  into  rectum,  iv.  119 
fibrocystic  tumors,  v.  523 
fibroids,  i.  749,  771-780;  v.  517-530; 
vi.  850-854 
cysts  of  ovary  and,  differentiation, 
V.  569 
fibromyoma,  i.  772 
fibromyxoma,  v.  524 
gonorrhea,  iv.  532,  534 
hernia,  iv.  81,  82;  vi.  834 
inflammation,  v.  460 
inversion,  v.  511-517 
ligaments,  actinomycosis  of,  vi.  875 
malformations,  v.  383 
myoma,  i.  749,  771-780;  v.  517-530; 
vi.  850-854 
cysts  of  ovary  and,  differentiation, 
V.  569 
prolapse,  v.  490-498;  vi.  834-847 
repair,  i.  412 

retroflexion,  v.  501-511;  vi.  847-850 
retroversion,  v.  501-511;  vi.  847-850 
round  ligament,  fibroids,  i.  779 
rudimentary,  v.  385 
rupture,  v.  479,  480 
sarcoma,  v.  538;  vi.  872 

cancer   of   uterus   and,    differentia- 
tion, V.  537 


Vaginal 
Uterus,  septus,  v.  384 
surgery,  v.  460;  vi.  812 
tumors,  V.  517 
unicornis,  v.  385 

ventrofixation,  for  colpocystocele,  vi. 
810 
for  retroversion,  v.  507 
ventrosuspension,  for  retroversion,  v. 

507 
vesicovaginal  interposition,   for    i)ro- 

lapse  vi.  838 
wounds,  V.  479 
Uvula,  iii.  441 

hypertrophy,  iii.  636 


Vaccination,  antityphoid,  in  army,  vi. 

743,  744 
surgery  of,  v.  1131 
Vaccine,  gonococcus,  in  gonorrhea,,  vi. 

693 
therapy  in  acute  endometritis,  vi.  818 

in  furunculosis,  vi.  237 

in  gonorrheal  arthritis,  vi,  201 

in  pyemia,  vi.  93 

in  suppuration,  vi.  34 

in  surgical  tuberculosis,  vi.  37 

in  traumatic  fevers,  vi.  91 
Vaccines,  i.  173 
autogenous,  vi.  35 
heterogenous,  vi.  35 
mixed,  vi.  35 
prophylactic  use,  vi.  36 
stock,  vi.  35 
Vaccinia,  surgery  of,  v.  1131 
Vacuum  method  of  treating  abscess,  L 

252 
treatment,  Noesske's,  of  gangrene,  vi. 

56 
Vagina,  absence,  v.  381 

artificial  coitstruction,  v.  381,  382 

atresia  of,  v.  381 

benign  new  growths,  v.  410 

carcinoma,  v.  412 

chorio-epithelioma,  v.  414,  415 

condyloma,  pointed,  v.  412 

cysts,  V.  410,  411 

double,  v._382 

emptying  into  rectum,  iv.  119 

fibromyoma,  v.  411 

foreign  bodies  in,  v.  415,  416 

malformations,  v,  381 

malignant  new  growths,  v.  412 

sarcoma,  v.  415 

stenosis,  v.  381 

surgery,  v.  408;  vi.  799,  809 

general  considerations,  v.  387 
traumatism,  v.  418 
tuberculosis,  v.  410 
wounds,  i.  901 
Vaginal  Cesarean  section,  v.  485,  486 
in  eclampsia,  vi.  834 
examination,  v.  363 
fixation  for  retroversion  of  uterus,  v. 

511;  vi.  847,  848 
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Vaginal  hernia,  iv.  107 
hysterectomy,  v.  540 
after-treatment,  v.  547 
in  uterine  fibroids,  i.  779 
lithotomy,  iv.  371 
operations  for  retroversion  of  uterus, 

V.  511 
wall,  posterior,  lacerations  and  relaxa- 
tions, treatment,  vi.  799 
prolapse  of,  treatment,  vi.  799 
Vaginismus,  v.  396 
Vaginitis,  v.  408-410 

gonorrheal,  iv.  .533,  535 
Vagino-uterine  prolapse,  v.  490;  vi.  834, 

836 
Vagus  pneumonia,  iii.  313 
Valeur  globulaire,  i.  114 
Valgus,    paralytic,  tendon   transplanta- 
tion in,  ii.  521 
Valsalva's  treatment  of  aneurism,  v.  247 
Valves,  Houston's,  iv.  113;  vi.  627 
of  rectum,  iv.  113 
of  veins,  v.  141 
Valvotomy,  vi.  627 
Valvula  connivens,  iii.  990 
Valvules  du  col  de  la  vessie,  vi.  674 
Van  Helmont,  i.  36 

Vanghetti's     cineplastic         amputation 
through  arm,  vi.  910 
forearm,  vi.  911,  912,  914 
Vanzetti's  treatment  of    arteriovenous 

aneurism,  v.  310 
Varicella  gangrenosa,  v.  1139 
•    surgery  of,  v.  1139 
Varicocele,  iv.  610-613;  v.  154 
hernia  and,  differentiation,  iv.  27 
influence  of  race  and  age  in,  iv.  1150 
Varicose  aneurism,  v.  290,  291 

from  gunshot  wounds,  iv.  980 
ulcers,  i.  297-303,  310;  v.  154,  155 
Moreschi's  operation  for,  v.  160 
treatment,  v.  157,  158;  vi.  50-53 
veins,  v.  152-165 

chronic,  electric  desiccation  for,  vi. 

138 
influence  of  race,  age,  and  sex  in,  iv. 

1149 
of  vulva,  V.  405 

operations  for,  local  anesthesia  in,  v. 
1079 
Variola,  surgery  of,  v.  1139 
Varix,  anastomotic,  v.  153 
aneurismal,  v.  290 

from  gunshot  wounds,  iv.  980 
lymph-,  ii.  605 

saphenous,  hernia  and,  differentiation, 
_  iv.  27 

simplex  communicans  of  scalp,  iii.  33 
venous,  v.  152 
Vasa  efferentia,  iv.  589 

vasorum,  v.  84 
Vascular  goiter,  diffuse,  iii.  355 

diagnosis  and  sAniiptoms,  iii.  369 
nevi,  electric  desiccation  for,  vi.  138 
of  scalp,  iii.  27 


Velpeau 

Vascular  system,  effect  of  multiple  in- 
juries on,  V.  940 
surgery,  v.  17 
tissue,  repair,  i.  356 
tuberculosis,  i.  649 
Vaselin,  injection  of,  prevention  of  an- 
kylosis by,  vi.  901 
Vasomotor  nerves  of  brain,  iii.  152 
system  in  asphyxia,  i.  83 
in  crises,  i.  83 
in  infectious  diseases,  i.  83 
in  typhoid  fever,  i.  8.3 
surgical  physiology,  i.  82 
Vasotripsv  in  wounds  of  arteries,  v.  113 
Vater's  ampulla,  iii.  990,  1035 

cancer,  vi.  133 
Vaulting  of  manubrium  in  hj'pertrophy 

of  thymus  gland,  vi.  327 
Vegetable  toxins,  i.  157 
Vegetating  syphilid,  i.  698 
Vegetations,  sj^jhilitic,  treatment,  i.  734 
Vein,  azygos,  traumatic  rupture,  xi.  379 
dorsal,  of  penis,  ligation,  iv.  490 
femoral,  ligation  of,  v.  169 

suture  of,  v.  172 
jugular,  internal,  thrombosis,  i.  424 

ligation  of,  v.  170 
popliteal,  ligation  of,  v.  170 
subclavian,  suture  of,  v.  172 
Veins,  arterializing,  v.  296 
coats  of,  V.  140 
diseases  and  injuries,  v.  140 
foreign  bodies  in,  v.  168 
gunshot  wounds,  v.  168 
hemorrhoidal,  iv.  112 
injuries,  in  fractures,  ii.  100,  128 
internal  jugular,  air-embolism  from,  iii. 
312 
wounds,  iii.  310 
ligation,  v.  168 
of  brain,  iii.  152 

of  neck,  wounds,  treatment,  vi.  319 
of  prostate,  iv.  376 
of  rectum,  iv.  112 
of  thyroid  gland,  iii.  337 
patching  of,  v.  172 
superficial,  of  penis,  rupture,  iv.  470 
surger}',  v.  140 
suture,  V.  171 
traumatism  of,  v.  165 
uterine,  air-embolism,  i.  455 
valves  of,  v.  141 
varicose,  v.  152-165 

chronic  electric  desiccation  for,  %i. 

138 
influence  of  race,  sex,  and  ace  in,  iv. 

1149 
of  vulva,  v,  405 

operations  for,  local  anesthesia  in,  v. 
1079 
wounds  of,  V.  165 
Veld  sore,  iv.  1132,  1133 
Velpeau,  i.  68 

Velpeau's  dressing  in  fracture  cf  clavicle, 
ii.  165 
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Velpeau 

Velpeau's  method  of  excising  upper  jaw, 

V.  754,  757 
Vena  cava,  ligation,  v.  170 
portse,  ligation,  v.  170 
suture,  V.  172 

terminolateral  transplantation,  into 
cava,  V.  172 
Vena3  thyroideae  imse,  iii.  338 
Venereal  phagedena,  i.  308 

warts  of  vulva,  v.  401 
Venom,  scorpion,  vi.  86 

snake,  i.  540,  541;  vi.  85 
Venous  nevus  of  lips,  iii.  633 
pressure  in  hypertrophv  of  thymus,  vi. 

327 
transplantation,  partial,  of  Carrel,  v. 

137 
trunks,  large,  ligation  of,  collateral  cir- 
culation after,  v.  169 
varix,  v.  152 
Ventral  hernia,  iv.  90-93 

cysts  of  ovary  and,  differentiation, 

v.  567 
local  anesthesia  in,  v.  1075 
Ventricles  of  heart,  wounds,   causes  of 
sudden  arrest  of  heart  action  in,  v.  49 
Ventricular  puncture  in  hydrocephalus, 

iii.  115 
Ventrofixation  of  uterus  in  colpocysto- 
cele,  vi.  810 
in  retroversion,  v.  507 
Ventrosuspension  of  uterus  in  retrover- 
sion, V.  507 
Verhoeff's  sclerostome,  vi.  722 
Vermiform  appendix,  abscess,  i.  274 

actinomycosis,  iv.  760;  vi.  573-575 

adenocarcinoma,  vi.  578 

anatomy,  iv.  729;  vi.  540 

arteries,  iv.  731 

blood-supply,  vi.  541 

calculi  in,  as  cause  of  appendicitis, 

iv.  742 
carcinoma,  vi.  578 
cysts,  vi.  576,  577 
endothelioma,  vi.  578 
foreign  bodies  in,  as  cause  of  appen- 
dicitis, iv.  742 
hernia,  iv.  78,  79 
intussussception,  vi.  569 
left-sided,  vi.  544 
lymphatics,  iv.  732 
lymphoid  tissue,  iv.  733 
mucosa,  iv.  733 
nerves,  iv.  732 
sarcoma,  vi.  577 
serosa,  iv.  733 
structure,  iv.  733 
submucosa,  iv.  733 
surface  landmarks,  iv.  733 
surgery,  iv.  727;  vi.  540 
transplantation,  vi.  580 
tuberculosis,  i.  656;  iv.  761-763;  vi. 

570-573 
veins,  iv.  732 
volvulus,  acute,  vi.  568 


Volkmann 

Verminous  abscess,  i.  256 
Verruca,  ii.  627,  628 

necrogenica,  i.  641 
Vertebra;.     See  Spine. 
Vertebral  artery,  ligation,  v.  686    . 
Vertigo  as  symptom  of  diseases  of  brain, 
iii.  161 

division  of  auditory  nerve  for,  v.  994 
Verumontanum,  diseases,  vi.  670 
Vesalius,  i.  28 
Vesical.     See  Bladder. 
Vesicles,  archoplasmic,  i.  810 
Vesicoprostatic  plexus,  iv.  112 
Vesico-uterine  fistula,  closure,  v.  454 
Vesico-utero vaginal   fistula,    closure,    v. 

454,  455 
Vesicovaginal  fistula,  i.  285,  290 
operations  for,  v.  450-453,  457 

interposition  of  uterus  for  prolapse,  vi. 
_  838 
Vesicular  syphilids,  i.  700 
Vessie  fecale,  iv.  377 
Vestiges,  definition,  i.  805 
Vibrion  septique,  i.  526 
Vicarious  menstruation,  iii.  412 
Vicious  cicatrices,  ii.  628-630 

circle,    treatment,    in    gastro-enteros- 
tomy,  iii.  900 

contractions  after  wounds,  i.  910 

union  in  fractures,  ii.  110 
treatment,  ii.  140 
Vienna  method  of  enucleation  of  eye- 
ball, iv.  901 

mixture  as  anesthetic,  v.  1042 
Villi,  chorionic,  tumors  arising,  i.  813 
Villous  papilloma,  i.  791 
Vincent's  spirilla,  i.  155 
Violet's  operation  for  prolapse  of  uterus, 

vi.  835 
Virginal  hypertrophy  of  breast,  iii.  576 
Virgins,  gynel^ologic  examination,  v.  374 
Virulence  of  infection,  i.  159 

of  typhoid  bacillus,  i.  163 
Virulent  bubo,  i.  278 
Visceral  abscess,  i.  255 

inflammation,     infectious    secondary, 
iii.  728 
Visiting  staff  of  hospital,  organization,  v. 

1211 
Visual  acuteness  as  symptom  of  brain 
tumors,  iv.  941 

cortex  of  brain,  iii.  158 

pathway  of  brain,  diseases,  diagnosis, 
iii.  165 

word  center  of  brain,  iii.  159 
Vitello-intestinal  duct,  cysts,  i.  865 
Vitium  cordis,  v.  50 
Vitreous,  iv.  858 

membrane,  iv.  857 
Voinitch's  syringe  in  pericardicentesis,  v. 
28 

triangle  of  safety,  v.  20,  28,  29 
Volkmann's  congenital  ankle  deformity, 
ii.  540 

contracture,  ii.  436 


1174 


GENERAL    INDEX 


Volkmann 

Volkmann's  membrane,  i.  616 

method  of  excising  knee-joint,  v.  786 
of  performing  arthrectomia  syno- 
vialis,  V.  787 
osteotomy  of  upper  end  of  femur,  v. 

750,  751 
sliding  splint,  ii.  121 
Volkovitsch's  diagnostic  sign  in  appendi- 
citis, vi.  547 
Volunteer   aid   associations  in  military 

surger}',  vi.  734 
Volvulus,  iv.  666 

acute,  of  vermiform  appendix,  \'i.  568 
after  abdominal  surgery,  iii.  724 

operation  for  appendicitis,  iv.  790 
in  typhoid  fever,  vi.  993 
influence  of  race,  age,  and  sex  in,  iv. 

1144 
of  stomach,  iii.  843 
Vomit,  character,  in  cancer  of  stomach, 
iii.  919,  922  _ 
examination,   in   diagnosis   of  gastric 
diseases,  iii.  833 
Vomiting  after  anesthesia,  treatment,  v. 
1018 
hysterectomy,  treatment,  v.  548 
operation,  treatment,  v.  650 
and  nausea  after  abdominal  surgery, 

iii.  722 
as  symptom  of  diseases  of  brain,  iii.  160 
in  cancer  of  stomach,  iii.  919,  922 
in  traumatic  hysteria,  ii.  777 

neurasthenia,  ii.  767 
in  tumors  of  brain,  iii.  223 
regurgitant,  after  gastro-enterostomy, 
iii.  899 
von  Bezold's  abscess,  i.  259,  260 
von  Bruns'   method  of  excising  elbow- 
joint,  V.  780 
von  Chelius,  i.  69 
von  Graefe,  i.  69 

von  Hacker's  method  of  exploring  gul- 
let, iii.  783 
of  introducing  catgut  bougies,   iii. 
786 
operation  for  branchial  fistula  of  neck, 

vi.  317 
treatment    of    cicatricial    esophageal 
stenosis,  iii.  807 
von  Haller,  i.  35 
von  Kern,  i.  69 
von  Langenbeck,  i.  69 
von  Mikulicz's  intraperitoneal  injections, 
i.  219 
method  of  treating  cardiospasm,  iii. 

804  _ 
set  of  instruments  for  esophagoscopy, 
iii.  787 
von  Pirquet's  test  for  glanders,  v\.  75 
von  Reckhnghausen's  disease,  ii.  634-637 
von  Walther,  i.  69 

\"redrene's       tenoplastic        amputation 
^  through  forearm,  vi.  914 
Vulva,   cancer,   trauma  in  relation,  vi. 
129,  130 


Weir 

Vulva,  contusions,  i.  920 

diseases,  v.  387-408 

gonorrhea,  iv.  532,  534 

surgery,  v.  387,  388;  vi.  799 

traumatism  of,  v.  417 
Vulvitis,  V.  388-390 

gonorrheal,  iv.  532,  534 
Vulvovaginal   glands,   inflammation,   v. 

391 


Walko witch's  method  of  excising  knee- 
joint,  V.  786 
Wallace   and   Marriage's   operation  for 

division  of  auditory  nerve,  v.  995 
Waller's  law,  i.  399 
Walther,  i.  69 
Wandering  abscess,  i.  255,  613 

acetabulum,  ii.  288 

kidney,  iv.  204-207 

rash  on  tongue,  iii.  664 

spleen,  iii.  1073,  1075 
War,  military  surgery  in,  vi.  730 

wounds  in,  by  hand  grenades  and  rifle 
grenades,  vi.  746 
by  new  rifle  bullet,  vi.  744,  745 
treatment,  vi.  744 
Warbasse's  method   of  arthrectomy  of 

knee-joint,  v.  787 
Wardrop,  i.  67 

Wardrop's  operation  for  aneurism,  v.  256 
Warning  hemorrhages  of  Pirogoff,  v.  87 
Warren  (John),  i.  55 

(John  CoUins),  i._59,  67 
Warren's  harpoon,  i.  627 

operation  for  simple  cvsts  of  breast, 
iii.  581 

sterilized  test-tube,  v.  1202 
Wart-horns,  i.  791 
Warts.     See  PapUloma. 
Warty  tuberculosis,  i.  641,  642 
Wasps,  sting,  i.  537,  538 
Wasserhellen  cells,  vi.  345 
Wassermann  reaction  in  syphilis,  vi.  107- 
109 
in  tumors  of  spinal  cord,  vi.  260 
Water,  boiling,  injection,  in  goiter,  vi. 
340 

pad,  i.  938 
Water-borne  infection,  i.  149 
Water-wheel  bruit  in  wounds  of  heart,  v. 

55 
Watery  pus,  i.  239 

Watkins'  operation  for  complete  tears  of 
perineum,  v.  433 
for  in'olajiso  of  uterus,  vi.  841 
Wax  injection  for  flstula  in  ano,  iv.  127 
Weakened  foot,  ii.  553 
Webbed  fingers,  ii.  572 

penis,  iv.  483 

toes,  ii.  572 
Weber's  method  of  excising  upper  jaw,  v. 

754 
Wedge-isolation  for  glaucoma,  vi.  720 
^^'eir's  appendicostomy,  vi.  580 
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Welander 

Welander  and  Spietschka's  method  of 

treating  bubo,  i.  279 
Wen,  i.  823 

of  scalp,  iii.  35 
Wertheim's  operation  for  carcinoma  of 

uterus,  vi.  862 
Wertheim-Watkins  operation  for  cysto- 

cele,  V.  444 
Wharton's  duct,  iii.  614 
Wheelhouse's  method  of  external  ureth- 
rotomy, iv.  573 
Whiplash,  v.  155 
White  clot  in  aneurism,  v.  228,  229 

corpuscles.     See  Leukocytes. 

line,  Hilton's,  iv.  113 

nails,  ii.  651 

swelhng,  i.  282,  284;  ii.  335 

thrombus,  functions  of,  in  wounds  of 
arteries,  v.  102 
Whitehead's    operation    for    cancer    of 
tongue,  iii.  696,  698 
for  hemorrhoids,  iv.  148 
Whites  in  gynecologic  examination,  v. 

357 
White's  method  of  excising  hip-joint,  v. 
784 

scale  in  stricture  of  urethra,  iv.  545 
Whitlow,  i.  264;  ii.  453,  454 

melanotic,  i.  756;  ii.  642 
Whitman's    method    of    treatment    of 

fractures  of  neck  of  femur,  ii.  235;  vi. 

183 
Whooping-cough,  surgery  of,  v.  1136 
Wieting's  method  of  arteriorrhaphy,  v. 

129 
Wilder's  operation  for  ptosis,  iv.  914 
Williams'  sign  in  adhesive  pericarditis,  v. 

37 
Williamson's  blood-test,  i.  120 
Wills,  drawing  of,  by  surgeon,  legal  as- 
pects, V.  1195 
Wilms'  descent  of  cecum,  vi.  527,  528 
Wilson's  empyema  drainage-tube,  iii.  532 

technic  for  frozen  sections,  vi.  1019 
Winged  scapula,  ii.  739 
Winslow,  foramen  of,  hernia  through,  iv. 

103,  104 
Wirbelbewegungen,  i.  419 
Wire    basket    for    laboratory    work,   v. 
1205 

in  treatment  of  simple  fractures,  vi. 
176 

silver,  Bartlett's,  in  abdominal  hernia, 
vi.  441 
in  closing  abdominal  wounds,  vi. 
435 
nephrotomy  by,  vi.  661-663 
Wiring  in  aneurism,  v.  251 
Wirsung's  duct,  iii.  988,  1035 
Wiseman,  i.  40 
Withering-cancer,  i.  797 
Witzel's  method  of  gastrostomy  in  can- 
cer of  stomach,  iii.  939 
of    jejunostomy,     modification,     in 
cancer  of  stomach,  iii.  943 


Wounds 

Wolfe's  method  of  skin-grafiing,  v.  896, 

899 
Wolffian  body,  i.  869 
Wolff's  bottles,  iii.  534 

method  of  uniting  tendon  to  bono  of 
periosteum,  ii.  460 
Wolfler's  islands,  vi.  331 
Wool-sorters'  disease,  i.  503,  507 
Worry,  shock  and,  vi.  148 
Worth's  method  of  advancement  of  rec- 
tus tendon  in  strabismus,  iv.  899 
Wounded,  disposition,  in  naval  engage- 
ment, iv.  1038 
transportation,    after    naval    engage- 
ment, iv.  1062 
in  naval  engagement,  iv.  1041 
to  hospital  ship,  iv.  1072 
Wounds,  i.  879-911 

abdominal,  by  hand  weapons,  iv.  969 
closure,  iii.  717;  vi.  433,  876 

Bartlett's  silver-wire,  vi.  435 
dressing,  iii.  720,  721 
gunshot,  iii.  742 
impaling,  iii.  743 
in  naval  surgery,  prophylaxis  against 

consequences,  vi.  769 
penetrating,  iii.  741,  743;  vi.  451 
perforating,  iii.  743 
stab,  iii.  741 
aseptic,  of  joints,  ii.  363 
bullet,  of  spine,  ii.  880 
by  artillery  projectiles,  iv.  970 
by  firearms.     See  Gimshot  wounds. 
by  military  rifle.     See  Gunshot  wounds. 
by  poisonous  weapons  in  naval  sur- 
gery, vi.  752 
canister-,  iv.  973 
closure,  v.  646;  vi.  895 
completely  severing  blood-vessel,  re- 
pair, i.  395 
corneoscleral,  treatment,  iv-  885 
diphtheria,  i.  340 
dressing,  after  operation,  v.  648 
fever,  i.  907 
aseptic,  i.  550 
primary,  i.  550 
secondary,  i.  556 
flesh,  of  cranial  region,  in  war,  iv.  1000 
gunshot.     See  Gunshot  wounds. 
healing,  by  first  intention,  i.  361,  362 
by  second  intention,  i.  361,  363 
by  third  intention,  i.  361,  373 
immediate  union,  i.  361 
in  insane,  ii.  794 
in  naval  warfare,  iv.  1043-1061 
hemorrhage  in,  iv.  1085 
treatment,  iv.  1059 
in  war  by  cutting  instruments,  iv.  967 
by  hand  grenades  and  rifle  grenades, 
vi.  746 
weapons,  iv.  966,  967 
by   miscellaneous   destructives,    iv. 

969 
by  new  rifle  bullet,  vi.  744,  745 
by  small  arms.   See  Gunshot  ivoimds. 
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Wounds 
Wounds  in  war  by  striking  weapons,  iv. 
967 

by  thrusting  instruments,  iv.  968 

treatment,  iv.  965;  vi.  744 
infected,  of  joints,  ii.  363 
infection,  in  tropical  surgery,  iv.  1080 

method  of  preventing  and  overcom- 
ing, V.  592 

prevention,  vi.  891 

sources,  v.  591 
of  anus,  iv.  122 
of  arteries,  v.  82-125 
of  biliary  ducts,  iii.  994 
of  bladder,  iv.  328 
of  blood-vessels  of  neck,  iii.  310 
of  body  regions  in  war,  iv.  999 
of  brain,  imbecility  after,  iii.  255 

insanity  after,  iii.  255,  256 

psychoses  after,  iii.  253,  254 

sequels,  iii.  241 
of  breast,  iii.  575 
of  carotid  artery,  iii.  310 
of  chest  by  hand  weapons,  iv.  969 
of  conjunctiva,  treatment,  iv.  885 
of  cornea,  treatment,  iv.  885 
of  cranial  bones,  iii.  60,  61 

region  in  war,  iv.  1000 
of  cranium  by  hand  weapons,  iv.  968 

in  naval  warfare,  iv.  1050 
of  ear  in  naval  warfare,  iv.  1050 
of  esophagus,  iii.  792 
of  extremities  in  naval  wai'fare,  iv.  1051 
of  eye  in  naval  warfare,  iv.  1052 
■    of  gall-bladder,  iii.  994 
of  goiter,  iii.  398 
of  heart,  v.  41-82 
of   hypoglossal    nerve    in   injuries    of 

neck,  iii.  313 
of  internal  jugular  vein,  iii.  310 

air-embolism  from,  iii.  312 
of  jaw,  iii.  651 
of  joints,  ii.  363 
of  kidney,  iv.  212,  217,  218 

gunshot,  iv.  218,  219 
of  knee,  ii.  364 
of  larynx  and  trachea,  iii.  471 
of  lips,  iii.  634 
of  liver,  iii.  970 
of  lower  extremity  in  naval  warfare,  iv. 

1052 
of  lungs  in  pericardicentesis,  v.  30 

in  wounds  of  heart,  treatment,  v.  66 
of  mesentery,  iv.  633 
of  myocardium,  causes  of  sudden  ar- 
rest of  heart  action  in,  v.  48 
of  nasopharynx,  iii.  458 
of  neck,  iii.  309 

injuries  of  hypoglossal  nerve,  iii.  313 

of  phrenic  nerve,  iii.  313 

of  pneumogastric  nerve,  iii.  313 
of  spinal  nerves,  iii.  313 
of  nerves,  ii.  715;  iii.  313 
of  nose,  iii.  420 
of  pancreas,  iii.  1064,  1066 
of  penis,  iv.  477 


Wyman 
Wounds  of  pericardium,  v.  38,  40 

of  phrenic  nerve,  iii.  313 

of  pleura  in  wounds  of   heart,  treat- 
ment, V.  66 

of  pneumogastric  nerve  in  injuries  of 
neck,  iii.  313 

of  prostate,  iv.  382,  383 

of  rectum,  iv.  122 

of  right  lymphatic  duct,  ii.  587 

of  scalp,  iii.  19-22 

of  scrotum,  iv.  598 

of  serous  surfaces,  repair  after,  i.  403 

of  skin,  repair,  i.  361 

of  skull,  punctured,  iii.  63 

of  spinal  nerves  in  wounds  of  neck,  iii. 
313 

of  spine  in  naval  warfare,  iv.  1051 
stab,  ii.  879 

of  spleen,  iii.  1087,  1090 

of  stomach,  iii.  843 

of  subcutaneous  tissue,  repair,  i.  361 

of  tendons,  ii.  457-460 

of  thoracic  duct,  ii.  585;  iii.  314,  316 

of  thorax,  iii.  515 

of  thyroid  gland,  iii.  398 

of  tongue,  iii.  656,  657,  659 

of  tonsils,  iii.  458 

of  upper  extremity  in  naval  warfare, 
iv.  1052 

of  ureter,  iv.  248,  249 

of  urethra,  iv.  504,  505 

of  uterus,  v.  479 

of  veins,  v.  165 

Fare's  work,  i.  34 

primary  union,  i.  361,  362 

redressing,  after  operation,  v.  648 

regional,  in  naval  warfare,  iv.  1050 

secondarv  union,  i.  361,  363 

shell-,  iv!  971,  972 

in  naval  warfare,  iv.  1046 

shrapnel,  iv.  972 

small  puncture,  of  wall  of  blood-vesse., 
repair,  i.  395 

stab,  of  spine,  ii.  879 

subcutaneous,  i.  879 
repair,  i.  376 
Wright's  nasal  snare,  iii.  418 
Wrist,  cold  abscess,  i.  284 

disarticulation  at,  v.  SIS,  819 

dislocations,  ii.  412,  413 
congenital,  ii.  542 
Madelung's,  ii.  542_^ 

excision,  v.  768,  7S0-7S2 

fractures,  ii.  209-213;  vi.  182 

gunshot  wounds,  iv.  1015 

injuries,  in  vicinity,  ii.  202 

sprains,  ii.  367 

tuberculous  disease,  ii.  346 
Writing  center  of  brain,  iii.  159 
Wry-neck,  ii.  730;  iii.  285-291 
Wj-eth's  method  of  disarticulation  at  hip- 
joint,  v.  872 

pins,  v.  S28 
Wylie's  primary  eoupU\  iii.  159 
Wyman  (Morrill),  i.  63 
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Xanthelasma 

Xanthelasma  pal[)ebrarum,  i.  760 
Xanthoma,  i.  760 
X  Bein,  ii.  578 

X-ray,  action  of,  on  bacteria,  v.  597 
burns,  vi.  20 

healing  after,  i.  379 
cancer,  vi.  127 
catheterization    of    ureters    combined 

with,  vi.  644 
dermatitis,  v.  1172 
examination,  gynecologic,  v.  376 

in  aneurism,  v.  236 

in  dislocations,  ii.  383 

in  epiphyseal  separations,  ii.  98 

in  fractures,  ii.  90,  92 

in  dislocations  of  shoulder,  ii.  401 

in  tuberculosis  of  ankle,  ii.  349 
of  hip,  i.  324 

of  bone,  i.  20 

of  joints,  ii.  298 

of  sella  turcica  in  tumors  of  hypo- 
physis, vi.  300 
in  cancer,  i.  811 
in  Colles'  fracture,  vi.  179,  180 
in  dentistry,  vi.  1006,  1012 
in  diagnosis  of  central  dislocation  of 
hip,  vi.  210 

of  stone  in  bladder,  vi.  667 

of  tuberculosis,  i.  627 
in  diseases  of  esophagus,  iii.  791 
in  epithelioma,  vi.  239 
in  foreign  bodies  in  heart,  v.  56 
in  Hodgkin's  disease,  vi.  236 
in  lupus  erj^thematosus,  vi.  241 

vulgaris,  i.  647;  vi.  240 
in  myelogenous  leukemia,  i.  118 
in  surgery,  v.  1143-1179;  vi.  1004-1015 
in  surgical  diseases  of  kidney,  iv.  196 
in  tuberculosis,  i.  639;  vi.  100 

of  joints,  ii.  316 
in  tumors  of  bladder,  iv.  325 

of  brain,  iii.  230 


Zymophore 

Z-ray  in  ulcer,  vi.  49 

in  wounds  of  heart,  v.  56 
ulcer,  vi.  49 

Yankauer's  tonsil  separator,  iii.  450 
Yaws,  iv.  1133-1135;  vi.  791 
Yellow  marrow  of  adult  life,  ii.  18 
Yellow-jackets,  stings,  i.  537,  538 
Y-fractures  of  humerus,  ii.  184,  187 
Young's  catheter,  vi.  679 

cystoscopic  lithotrite,  vi.  681 
modification  of  Freudenberg's  instru- 
ment for  prostatotomy  by  galvano- 
cautery,  iv.  430 
operation  for  cancer  of  prostate,  iv. 
465 
for  contracture  of  prostatic  orifice, 

vi.  678-683 
for  prostatic  hypertrophy,  iv.  439- 
453 
prostatic  tractor,  iv.  442 
urethroscopic   median   bar-excisor   or 
punch,  vi.  678 

Zambesi  ulcer,  iv.  1131 
Zander  apparatus,  ii.  137 

diagram,  v.  981 
Zenker's  fluid,  vi.  272 
Ziegler's  iridectomy,  iv.  875 
Zinc  chlorid,  v.  595 
Zona  epithelioserosa,  ii.  821 

medullovasculosa,  ii.  821 
Zone,  heart,  vi.  376 

provisional,  of   calcification   of  carti- 
lage, ii.  19 
Zonular  cataract,  iv.  875 
Zoo-precipitins,  i.  176 
Zuppinger's    method    of    extension    in 

fractures,  ^i.  170-174 
Zygoma,  resection  of,  vi.  904,  905 
Zymophore  group  of  agglutinins,  i.  178 
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